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PREFACE  TO  THE  FIRST  EDITION. 


The  English  language  does  not  at  this  moment  contain  a  single 
complete  treatise  on  Fractures  and  Dislocations.  The  two  small 
volumes  of  Desault,  and  the  one  of  Boyer,  issued  near  the  close 
of  the  last  century,  and  translated  into  English  early  in  this, 
may  perhaps  properly  enough  have  been  regarded  as  complete 
treatises  at  the  time  of  their  publication,  but  they  certainly 
cannot  be  so  considered  now.  The  several  chapters  on  "Diseases 
and  Injuries  of  the  Bones,"  contained  in  the  Lefons  Orales  of 
Dupuytren,  translated  in  1846,  and  the  Treatise  on  Fractures  hi  the 
Vif-iinty  of  the  Joints y  and  on  Certain  Forms  of  Accidental  and  dm- 
genital  Dislocations^  by  Robert  Smith,  are  invaluable  monographs, 
but  neither  of  them  claims  to  be  anything  more  than  a  collection 
of  occasional  and  miscellaneous  papers.  The  writings  of  Araes- 
bary  and  of  Lonsdale  relate  only  to  fractures.  Even  the  justly 
celebrated  quarto  of  Sir  Astley  Cooper  is  no  more  than  what  its 
title  plainly  declares  it  to  be,  A  Treatise  on  Dislocations  and  on 
Fractures  of  the  Joints;  but  since  the  announcement  of  the  present 
volume,  a  translation  of  Malgaigne's  great  and  crowning  work 
on  Fractures  and  Dislocations  has  been  commenced  by  Dr.  Pack- 
ard, of  Philadelphia,  and  the  first  volume  has  been  placed  in  the 
hands  of  the  American  profession.  Should  the  remaining  volume 
be  rendered  into  English,  the  gap  in  our  literature  will  be  meas- 
urably filled. 

Under  these  circumstances  I  might  scarcely  have  thought  it 
worth  while  to  continue  my  labors,  already  so  near  their  com- 
pletion, had  it  not  seemed  to  me  that  Malgaigne,  whose  researches 
have  been  truly  marvellous,  had  failed  in  some  measure  to  give  a 
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just  representation  of  the  observations  and  improvements  which 
have  been  made  from  time  to  time  by  my  own  countrymen. 

The  contributions  of  American  surgeons  to  this  department 
had  to  be  sought  chiefly  in  medical  journals,  many  of  which  have 
long  been  discontinued,  and  most  of  which  were  inaccessible  to 
the  great  French  writer.  Even  to  an  American,  the  labor  of 
exhumation  from  archives  hitherto  almost  unexplored  has  not 
been  small ;  and  it  is  probable  that  many  valuable  papers  have 
been  overlooked ;  indeed  it  is  impossible  that  it  should  be  other- 
wise. 

I  am  free  to  say,  also,  that  I  have  been  encouraged  by  a  hope 
that  my  own  personal  experience,  obtained  during  many  years 
of  public  and  private  service,  might  be  of  some  value  to  my  con- 
temporaries. 

Very  little  space  has  been  devoted  to  what  is  now"  only 
historical,  except  so  far  as  was  necessary  to  correct  certain  time- 
consecrated  errors,  or  to  confirm  and  illustrate  the  practice  of 
the  present  day;  but  by  a  pretty  full  report  of  characteristic 
examples,  selected  from  more  than  one  thousand  cases  already 
published  by  myself,  by  copious  references  to  the  examples 
recorded  by  others,  and  by  a  careful  exclusion  of  whatever  has 
not  been  confirmed  by  experience  or  established  by  dissection,  I 
have  endeavored  to  make  this  treatise  useful  both  to  the  student 
and  practical  man,  and  a  reliable  exponent  of  the  present  state 
of  our  art  upon  those  subjects  of  which  it  treats. 

In  order  to  render  the  description  of  the  various  forms  of  appa- 
ratus employed  in  the  treatment  of  fractures  more  intelligible, 
and  to  avoid  the  necessity  of  lengthened  explanations,  a  large 
number  of  illustrations  have  been  introduced,  more,  perhaps, 
than  might  be  thought  necessary,  especially  as  in  several  in- 
stances the  apparel  which  is  figured  is  not  that  which  is  recom- 
mended by  the  author.  It  is  believed,  however,  that  by  a  study 
of  the  principal  forms  of  approved  dressings  the  reader  will  be 
better  prepared  for  the  exigencies  of  practice ;  and  that  by  the 
simultaneous  presentation  of  those  which  are  not  approved,  he 
will  be  saved  from  a  wasteful  expenditure  of  his  time  in  the  con- 
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trivance  of  useless  apparatus.  It  is  not  in  the  discovery  and 
multiplication  of  mechanical  expedients  that  the  surgeon  of  this 
day  declares  his  superiority,  so  much  as  in  the  skilful  and  judi- 
cious employment  of  those  which  are  already  invented. 

The  author  desires  to  acknowledge  his  indebtedness  to  very 
many  of  his  professional  brethren,  throughout  the  United  States, 
for  the  promptness  with  which  they  have  responded  from  time  to 
time  to  his  inquiries,  and  for  the  generosity  with  which  they  have 
opened  their  pathological  collections  and  placed  valuable  speci- 
mens at  his  disposal. 

He  wishes  also  to  express  his  special  obligations  to  Dr.  J.  R. 
Lothrop,  of  this  city,  who  has  kindly  aided  him  in  revising  most 
of  the  proof-sheets  as  they  have  been  issued  from  the  press. 

FRANK  H.  HAMILTON. 
Buffalo,  N.  Y.,  December,  1859. 
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CHAPTER   I. 

GENERAL  DIVISION  OF  FRACTURES. 

Fractures  are  divided  into  Complete  and  Incomplete,  Simple,  Com- 
minuted, Compound,  and  Complicated. 

A  Complete  fracture  is  one  in  which  the  line  of  division  completely 
traverses  the  bone. 

All  Incomplete  fracture  is  a  partial  separation  of  the  bone:  under 
which  name  are  included  Bending,  Partial  fractures.  Fissures,  Indented 
fractures,  and  Punctured  or  Perforating  fractures,  the  last  of  which 
is  almost  peculiar  to  gunshot  injuries. 

A  Simple  fracture  is  one  in  which  the  bone  is  broken  at  only  one  point. 
The  term  has  no  reference  to  the  question  of  complications,  but  in  its 
technical  meaning,  as  employed  by  both  English  and  American  surgeons, 
it  has  reference  only  to  the  number  of  fragments  into  which  the  bone  is 
broken.  It  would  be  more  correct,  perhaps,  to  substitute  the  word 
^"single"  for  "simple/*  as  has  been  done  by  Malgaigne  and  some  other 
French  writers,  but  I  fear  that  to  American  surgeons  the  substitution 
would  be  rather  a  source  of  confusion  than  otherwise. 

A  Comminuted  fracture,  called  by  Malgaigne  '"multiple,"  is  a  fracture 
in  which  the  bone  is  broken  at  more  than  one  point,  and  in  which,  con- 
seijuently,  the  bone  is  divided  into  more  than  two  fragments.  It  is  used 
in  a  technical  sense,  and  by  no  means  implies  minute  division  or  commi- 
nution of  the  fragments. 

A  Compound  fracture  is  technically  one  in  which  there  exists  also  an 
external  wound  communicating  with  the  bone  at  the  point  of  fracture. 
It  may  be  either  partial  or  complete,  simple  or  comminuted,  or  even  com- 
plicate<l,  while  at  the  same  time  it  is  also  compound. 

Complicated  fractures  are  such  as  present  additional  complications,  or 
complications  for  which  no  other  specific  term  has  been  invented.  Thus, 
the  fracture  may  be  complicated  with  the  lesion  of  an  important  blood- 
vessel or  nerve,  or  with  great  contusion  or  laceration  of  the  soft  parts, 
with  a  dislocation,  or  with  fractures  of  other  bones,  or  even  with  some 
constitutional  fault. 

Fractures  are  also  divided  into  Transverse,  Oblique,  and  Longitudinal, 
according  as  the  direction  of  the  line  of  separation  is  at  a  right  angle 
with  the  axis  of  the  bone  at  the  point  of  fracture,  or  as  it  deviates  more 
or  less  from  this  direction.     But  a  fracture  is  called  transverse  when  it 
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Fig.  1. 


TtAUBvenef  ser-  Oblique  fracture, 
rated  (dentioula-  Called  also  v  shaped, 
ted)  fracture.  From   author-s   col- 

leotioD. 

Fig.  2. 


Perforating  and  longitudinal  fracture. 


does  not  traverse  the  bone  precisely  at  a 
right  angle;  indeed,  we  usually  apply 
this  term  whenever  the  obliquity  is  only 
moderate,  or  when,  in  the  examination 
of  a  limb,  although  we  are  unable  to 
detect  the  precise  line  of  the  fracture, 
we  ascertain  that,  without  being  impacted 
or  serrated,  the  ends  of  the  bones  continue 
to  rest  upon  each  other,  or,  being  replaced, 
do  not  spontaneously  become  displaced. 

Longitudinal  fractures  occur  generally 
in  connection  with  oblique  or  transverse 
fractures ;  as  when  the  lower  end  of  the 
femur  is  split  vertically  into  the  joint, 
and  the  shaft  of  the  bone  is  traversed 
horizontally  by  a  fracture  which  inter- 
cepts the  vertical  or  longitudinal  frac- 
ture. A  fracture  of  a  condyle,  or  of 
any  projection  from  the  body  of  the 
bone,  is  called  longitudinal  if  the  direc- 
tion of  the  line  of  fracture  is  parallel, 
or  nearly  so,  to  the  axis  of  the  shaft. 

A  Serrated  or  Denticulated  fracture 
is  one  in  which  the  opposite  surfaces 
denticulate,  the  elevations  upon  one  frag- 
ment being  reflected  by  corresponding 
depressions  upon  the  other. 

Fig.  3. 


Impacted,  extracapsular  fracture  of  neck  of 
femur. — Vertical  section. 


Impacted  fractures  are  those  in  which  the  fragments  are  driven  into 
each  other,  the  lamellated  structure  of  one  fragment  penetrating  the 
cancellous  structure  of  the  other. 
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We  speak  also  of  fractures  by  avulsion,  or  arrachmenty  which  are  due 
in  most  cases  to  the  action  of  the  ligaments,  but  occasionally  to  the  action 
of  the  tendons.  They  occur  mostly  in  the  vicinity  of  the  joints,  and  con- 
sist in  the  separation  of  minute  fragments  or  scales  of  bone,  or  of  tuber- 
cles and  tuberosities  to  which  ligaments  or  muscles  are  attached,  and 
occasionally  of  considerable  portions  of  the  articular  ends  of  bones. 

Writers  also  occasionally  speak  of  fractures  en  rave,  en  bee  de  flute, 
en  bee  de  plume,  as  V-shaped,  stellate,  spiroid,  cuneate,  etc. ;  but  we  do 
not  see  the  propriety  of  multiplying  the  divisions  and  encumbering  our 
nomenclature  by  these  fancied  resemblances.  For  all  useful  purposes,. 
the  divisions  above  given  are  sufficient. 

Epiphyseal  separationfl  we  shall  not  hesitate  to  class  with  fractures, 
and  to  submit  them  to  the  same  rules  of  nomenclature.  These  accidents 
rarely  occur  after  the  twentieth  year  of  life;  since  after  this  period,  and 
in  the  case  of  some  bones  at  a  much  earlier  period,  the  epiphyses  are 
usually  united  to  the  diaphyses  by  bone.  A  large  proportion  of  these 
accidents  seem  to  be  due  to  arrachment,  the  epiphyses  being  torn  off  by 
the  action  of  the  ligaments  or  of  the  muscles.  Suppuration  and  necrosis 
are  more  frequent  sequences  than  in  the  case  of  true  fractures. 


CHAPTER    II. 

GENERAL  ETIOLOGY  OF  FRACTURES. 

The  causes  of  fracture  may  be  considered  as  predisposing  and  exciting. 

Predisposing  Causes. — Partial  fractures,  with  bending  of  the  bones, 
are  most  fre<[uent  in  infancy  and  childhood;  but  complete  fractures 
occur  most  often  during  manhood ;  and  if  they  are  again  less  frequent 
in  old  age,  it  is  because  the  exciting  causes  are  less  operative,  since  the 
fnigility  of  the  bones,  as  a  general  rule,  increases  with  age. 

The  influence  of  age  as  a  predisposing  cause  of  fractures  consists  in 
the  changes  which  the  bones  undergo  in  advancing  years  by  interstitial 
absorption,  known  as  "senile  atrophy."  The  interior  or  cancellated 
tissue  is  especially  liable  to  this  change ;  the  cavities  of  the  cylindrical 
bones  becoming  increiused  in  size  and  filled  with  fat. 

It  will  be  noticed,  also,  that  somewhat  in  proportion  as  the  bone  is 
more  brittle,  its  fracture  will  be  more  nearly  transverse,  so  that  very  old 
persons  have  occasionally  what  has  been  not  inaptly  termed  the  "  pipe- 
i^iem  fracture;"  but  we  must  except  from  this  rule  fractures  occurring 
in  children,  which  are  also  sometimes  transvei^e,  often  denticulated  or 
splintered,  and  but  rarely  oblique.  In  all  of  the  intermediate  periods 
of  life,  oblique  fractures  are  by  far  the  most  common.  Females  are  less 
liable  to  fractures  than  males,  except  in  old  age,  when  the  law  seems,  in 
general,  to  be  reversed.  As  to  the  season  of  the  year,  it  has  been  gener- 
ally observed  by  surgical  writers  that  fractures  are  more  frequent  in 
winter  than  in  summer,  and  an  explanation  has  been  sought  for  in  the 
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greater  rigidity  of  the  muscles  during  the  cold  weather,  and  the  greater 
Bability  to  falls  upon  the  ice  and  frozen  ground.  Some  have  affirmed 
that  the  bones  themselves  were  more  brittle;  but,  aside  from  the  im- 
probability of  this  last  explanation,  it  is  a  matter  of  question  whether 
fractures  are  actually  more  frequent  in  the  winter  than  in  the  summer. 
If,  on  the  one  hand,  the  rigidity  of  the  muscles  and  falls  upon  slippery 
walks  are  active  causes  in  the  production  of  fractures  in  the  one  season ; 
on  the  other  hand,  falls  from  buildings  and  accidents  from  a  great  variety 
of  similar  causes  are  equally  active  agents  in  the  other. 

MoUities  ossium,  rickets,  cancer,  tertiary  lues,  scrofula,  gout,  scurvy, 
mercurialization,  and,  in  short,  all  diseases  dependent  upon  cachexias, 
are  believed  more  or  less  to  predispose  to  the  occurrence  of  fractures. 
Gurlt  thinks,  however,  there  is  no  evidence  that  scroftda  or  gout  predis- 
poses to  fracture,  and  that  syphilis  is  not  a  very  frequent  cause.  In- 
flammation of  the  periosteum,  also,  or  of  the  bone  itself,  may  predispose 
to  fracture.  It  is  said,  moreover,  that  the  bones  of  persons  who  have 
lain  a  long  time  in  bed  break  easily. 

The  liability  to  fracture  is  also  sometimes  hereditary,  when  there 
exists  no  recognized  cachexia.  In  such  cases,  in  the  absence  of  any 
other  explanation,  we  may  suppose  that  the  proportion  of  the  earthy  salts 
in  the  bones  is  increased ;  but  this  supposition  has  not  been  confirmed 
by  any  observations  known  to  the  writer. 

Finally,  trophic  changes  consequent  upon  disease  of  the  nerve-centres 
may  give  rise  to  a  fragility  of  the  bones.  It  has  been  observed  in  luna- 
tics, the  paralytic,  and  by  Weir  MitchelP  in  persons  affected  with  loco- 
motor ataxia. 

Remarkable  examples  of  fragility  of  the  bones  have  been  from  time  to 
time  recorded.  Gibson  relates  the  case  of  a  young  man  who  at  the  age 
of  nineteen  had  suffered  twenty-four  fractures.  Arnott  speaks  of  a  girl 
who  at  the  age  of  fourteen  had  suffered  thirty-one  fractures;  Esquirol 
had  in  his  possession  the  skeleton  of  a  woman  in  which  were  found  traces 
of  more  than  two  hundred  fractures ;  and  we  have  had,  at  the  Charity 
Hospital,  a  man  set.  53,  who  had  suffered  eleven  fractures  and  two  disloca- 
tions, in  whose  case  the  susceptibility  both  to  fractures  and  to  dislocations 
appeared  to  be  hereditary.*  In  most  of  these  cases,  so  far  as  is  known, 
union  occurred  rapidly. 

Exciting  Causes. — The  exciting,  determining,  or  immediate  causes  of 
fractures  are  of  two  kinds :  mechanical  violence  and  muscular  action. 

Of  these  two,  mechanical  or  external  violence  is  much  the  most  fre- 
quent cause;  and  this  violence  may  operate  in  two  ways:  by  acting 
directly  upon  the  bone  at  the  point  at  which  it  separates,  and  then  we 
say  the  fracture  is  ''direct,"  or  from  "direct  violence;*'  or  by  acting 
upon  some  point  remote  from  the  seat  of  fracture,  and  then  we  say  the 
fracture  is  "  indirect,"  or  from  a  "counter-stroke."  When  a  person  falls 
from  a  height,  alighting  upon  his  feet,  and  the  leg  or  thigh  is  broken, 
the  fracture  is  indirect;  so  also  if  the  bone  is  broken  by  flexion  or  torsion. 
Even  direct  pressure  upon  one  side  of  a  long  bone  in  a  child  may  produce 

»  Weir  Mitchell,  Amer.  Journ.  Med.  Sci.,  July,  1873,  p.  118. 
'  The  Physician  and  Pharmaceutist,  Feb.  1870.    Report  by  Armenag  Assadoorian, 
House  Surgeon. 
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a  partial  fracture  upon  the  opposite  side,  which  is  properly  an  indirect 
fracture;  or  a  direct  blow  upon  the  trochanter  major  may  occasion  a 
counter-fracture  through  the  neck  of  the  femur. 

Fractures  from  muscular  action  occur  most  often  in  the  patella,  calca- 
nenm,  humerus,  femur,  tibia,  and  olecranon  process  of  the  ulna.  These 
accidents  may  imply  some  condition  of  the  bones  themselves  which  pre- 
disposes them  to  fracture ;  but  I  have  seen  one  example  of  a  fracture  of 
the  shaft  of  the  femur  in  a  large  and  perfectly  healthy  man,  occasioned 
by  a  twist  of  the  leg  in  rolling  tenpins.  I  have  also  quite  ofi;en  known 
the  tibia  to  break  fix)m  natural  muscular  action  in  persons  of  uncommon 
vigor;  and  there  is  reason  to  believe  that  the  patella  is  broken  more 
often  from  muscular  action  than  from  direct  force.  Fractures  sometimes 
occur  in  the  violent  contractions  of  the  muscles  during  convulsions,  and 
where  no  abnormal  condition  of  the  bones  could  be  assumed  to  exist. 
Parker,  of  New  York,  relates  a  case  of  fracture  of  the  humerus  in  a 
negro  preacher,  which  occurred  in  the  act  of  gesticulation ;  also,  a  fract- 
ure of  the  clavicle  occasioned  by  striking  a  dog  with  a  whip ;  in  another 
case  the  humerus  was  broken  in  attempting  to  throw  a  peach ;  but  the 
most  singular  case  of  all  was  a  fracture  of  the  humerus  caused  by  an  effort 
to  extract  a  tooth.* 

I  myself  have  seen  the  clavicle  broken  in  the  case  of  a  man  who  was 
reaching  back  to  lift  the  top  of  his  carriage;  and  another  in  which  the 
humerus  was  broken  in  a  contest  to  determine  the  power  of  the  rotator 
muscles  of  the  forearm. 

Lente  has  seen  both  femurs  broken  in  epileptic  convulsions,  in  a  child 
twelve  years  of  age.  The  left  femur  was  broken  April  10,  1859,  at 
the  junction  of  the  upper  with  the  middle  third,  and  the  right  femur  was 
broken  at  the  same  point  eight  months  after,  and  about  six  weeks  later 
he  (lieil.  The  first  fracture  united  with  considerable  bowing  and  short- 
ening. The  second  did  not  unite  at  all.  He  had  been  subject  to  epilepsy 
since  he  was  fifteen  months  old.^ 

Nearly  all  of  the  cases  of  fractures  occasioned  by  muscular  contraction 
seen  by  me  were  transverse,  or  nearly  so,  and  most  of  those  occurring  in 
the  long  bones  have  been  unattended  with  shortening,  the  ends  of  the 
bones  not  becoming  completely  displaced  from  each  other.  The  example 
of  fracture  of  the  shaft  of  the  femur  before  mentioned,  as  having  been 
broken  in  rolling  tenpins,  was,  however,  an  exception.  The  limb  was 
placed  by  the  surgeon  in  charge,  upon  a  double  inclined  plane,  upon  the 
theorj'  that  in  this  position  no  shortening  was  likely  to  occur.  The  bone 
shortened,  however,  to  the  extent  of  an  inch  or  more,  and  in  this  position 
it  has  finally  united. 

Intra-uterine  fractures  are  not  yet  fully  explaineil,  but  it  is  probable 
that  they,  like  extra-uterine  fractures,  may  be  ascribed  sometimes  to 
external  violence,  and  at  other  times  to  simple  muscular  contraction,  both 
perhaps  acting  upon  bones  already  somewhat  predisposed  by  a  peculiar 
constitutional  cachexy. 
November  18,  1872,  a  child  was  brought  to  me  having  a  fracture  of 

»   Parker,  Now  York  Journ.  Med.,  July,  1852,  p.  05. 
^  Am.  Med   Times  and  Advertiser,  July  21,  1800,  p.  41. 
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the  left  clavicle,  which  had  united  with  considerable  deformity,  the  point 
of  fracture  being  at  the  junction  of  the  middle  and  outer  thirds.  The 
mother  said  that  she  fell  upon  her  belly  about  two  weeks  before  the  birth 
of  the  child,  striking  upon  a  tub ;  delivery  occurred  at  the  full  period, 
in  the  hands  of  an  uneducated  JFemale  accoucheur.  Four  weeks  later 
(when  I  was  consulted)  union  was  complete. 

Lawrence  Proudfoot,  of  New  York,  has  related  a  case  of  compound 
fracture  in  utero  occurring  in  the  practice  of  Dr.  Freeman,  which  was 
apparently  caused  by  external  violence.  Mrs.  F.,  set.  38,  always  having 
enjoyed  good  health,  during  the  sixth  month  of  gestation,  while  attempt- 
ing to  pass  through  a  very  narrow  passage,  was  severely  pressed  upon 
the  abdomen,  and  immediately  experienced  a  severe  pain  in  that  region, 
accompanied  with  nausea  and  faintness.  The  following  day,  uterine 
hemorrhage,  with  pain,  commenced;  and  these  symptoms  continued  at 
intervals,  in  a  form  more  or  less  severe,  up  to  the  period  of  her  delivery, 
which  occurred  at  ftiU  time,  and  was  perfectly  natural.  At  birth,  the 
right  foot  of  the  child,  a  female,  was  found  to  be  much  distorted,  and  in 
a  condition  of  valgus  with  equinus,  the  outer  side  of  the  foot  being  laid 
against  the  side  of  the  leg  above  the  external  malleolus.  The  tibia,  also, 
of  the  same  limb,  near  its  middle,  seemed  to  have  been  the  seat  of  a 
compound  fracture ;  the  two  ends  of  the  bone  having  united  at  an  angle 
slightly  salient  anteriorly,  and  the  skin  presenting  over  the  point  of 
fracture  an  old  cicatrix.  The  soft  tissues  adjacent  were  considerably 
thickened.  Seventeen  months  after  birth,  when  the  child  was  seen  by 
Drs.  Proudfoot,  Van  Buren,  and  Isaacs,  the  foot,  although  much  improved 
by  the  means  employed  by  Dr.  Freeman,  was  still  considerably  deformed, 
in  consequence  of  contraction  of  the  tendo  Achillis;  on  cutting  which, 
the  limb  was  found  to  be  of  the  same  length  with  the  other.^ 

Dr.  Aristide  Rodrigue,  of  HoUidaysburg,  Pa.,  has  communicated  a  case 
of  fracture  with  dislocation,  which  he  ascribes  to  a  similar  cause.  The 
woman,  when  about  four  months  with  child,  fell  on  her  left  side,  striking 
upon  a  board,  and  hurting  herself  severely.  At  the  ftill  period  she  was 
delivered  of  a  well-grown  male  child.  Its  left  humerus  was  found  to  be 
dislocated  into  the  axilla,  and  both  the  radius  and  ulna  of  the  same  limb 
had  been  broken  through  their  lower  thirds,  but  were  now  united  by  bony 
callus  at  an  angle  of  about  45°,  and  slightly  overlapped.  In  all  other 
respects  the  child  was  perfect.  It  does  not  appear  that  anything  was 
done  to  the  fracture,  and  the  attempt  to  reduce  the  humerus  was  unsuc- 
cessftd.  Four  years  later  Dr.  R.  saw  the  lad,  and  found  him  strong  and 
hearty,  the  dislocated  humerus  having  grown  nearly  at  the  same  rate 
with  the  opposite,  but  the  forearm  remained  "short  and  deformed  as  at 
birth.'*     The  hand  was  of  the  same  size  as  the  hand  of  the  sound  limb.* 

Devergie  has  given  an  account  of  a  woman,  who,  when  seven  months 
with  child,  struck  her  abdomen  against  the  comer  of  a  table.  Intense 
pain  followed,  lasting  some  time.  She  went  her  full  period,  however, 
and  the  child  was  then  found  to  have  a  fracture  of  the  left  clavicle,  the 
fragments  being  overlapped  somewhat,  and  united  in  this  position  by  a 

1  Proudfoot,  New  York  Journ.  Med.,  Sept.  1846,  p.  199. 
*  Kodrigue,  Amer.  Journ.  Med.  Soi..  Jan.  1854,  p.  272. 
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firm  and  large  callus.^  A  woman  also  six  months  gone  met  with  a  similar 
accident,  and  at  the  full  time  she  gave  birth  to  a  feeble  child,  having  in 
one  leg  a  separation  of  the  shaft  of  the  ti^ia  from  its  lower  epiphysis. 
The  end  of  the  shaft  was  necrosed,  and  projected  through  a  wound  in  the 
int^oment.     This  child  died  on  the  thirteenth  day.' 

Schubert  reports  the  case  of  a  female  delivered  before  her  term,  of 
twins,  one  of  whom  was  bom  with  a  fracture  of  the  left  thigh,  which  had 
occurred  in  utero ;  the  fiuctured  bone  had  pierced  the  flesh,  through 
which  it  projected  more  than  an  inch,  and  it  was  carious.  The  mother 
stated  that  about  six  weeks  before  the  accouchement,  during  a  movement 
of  the  foetus,  she  had  heard  a  noise  like  that  produced  by  breaking  a 
stick,  and  from  that  moment  she  had  felt  pricking  pains  in  her  belly.* 
It  is  probable  that  in  this  instance  the  fracture  was  the  result  of  a  mus- 
cular action,  although  it  is  possible  that  it  was  occasioned  by  the  thigh 
having  become  entangled  between  the  legs  of  the  twin.  Similar  cases 
have  been  recorded  by  Ploucquet,  Kopp,  Carus,  Sachse,  Moffat,  and 
Brodhurst.* 

In  many  other  examples  upon  record*  the  explanation  is  plainly 
enough  to  be  sought  for  in  the  abnormal  or  rachitic  condition  of  the 
bones.  Monteggia  saw,  in  a  newly  born  infant,  twelve  united  fractures. 
Chaussier,  who  has  published  a  memoir  upon  this  subject,  mentions  two 
very  extraordinary  cases,  in  one  of  which  the  child  presented  forty- 
three  fractures,  and  in  the  other,  one  hundred  and  twelve.^  I  myself 
was  permitted  to  see,  on  the  29th  of  June,  1853,  with  Drs.  Hawley  and 
White,  of  Buffalo,  an  infant  only  four  days  old,  who  was  bom  at  the 
fiill  time,  of  a  healthy  mother,  in  whom  nearly  all  of  the  long  bones 
were  separated  and  movable  at  their  epiphyses,  the  motion  being  gener- 
ally accompanied  with  a  distinct  crepitus.  The  bones  were  also  much 
enlarged  in  their  circumference ;  the  bones  of  the  forearm  and  the  femur 
were  greatly  curved ;  the  fontanelles  unusually  open,  and  the  clavicles 
were  entirely  wanting.  The  child  was  of  full  size,  but  looked  feeble. 
It  died  in  a  condition  of  marasmus  six  months  after  birth,  at  which  time 
some  degree  of  union  had  taken  place  at  several  of  the  points  of  sepa- 
ration, the  limbs  having  been  supported  constantly  with  pasteboard  splints 
and  rollers. 

Fractures  occurring  from  violence  inflicted  upon  the  child  by  the 
accoucheur,  or  from  contractions  of  the  neck  of  the  womb  while  the 
child  is  in  transitu^  are  more  common  occurrences,  and  do  not  require  a 
separate  consideration.  I  shall  mention  several  in  connection  with  the 
various  bones  in  which  they  have  taken  place ;  among  which,  one  of 
tbe  most  interesting  is  that  published  by  Jacob  H.  Vanderveer,  of  Long 
Branch,  N.  J.  The  mother  came  to  bed  on  the  18th  of  January,  1847, 
J^er  a  labor  of  more  than  twelve  hours.     It  was  a  foot  presentiition ; 

•  Devergie,  Rev.  Med.,  1825. 

'  Mal^aigne,  from  Archiv.  Gen.  de  Med.,  t.  xvi.  p.  288 

'  Amcr.  Joum.  Med.  Sci.,  May,  1828,  p.  223;   from  Zeitsch.  fur  Staatsarz.  von 
Henke,  7e  Erg.  Heft.,  p.  311.     H<)lmes's  Surgery,  vol.  iv.  p.  82G. 

*  Holmes's  Surgen',  vol.  iv.  827,  from  Med.-Chir.  Trans.,  vol.  xliii.  1860. 

*  Li<jnd.  Med.  Times  and  Gaz  ,  April  7,  IHGO.     New  Orleans  Med.  Joum.,  Nov. 
mi 

•  Chaussier,  Bullet,  de  la  Faculty  de  Med.  dc  Paris,  1818,  j).  301. 


42  GENERAL    SEMEIOLOGY    AND    DIAGNOSIS. 

the  child  weighed  fourteen  pounds,  and  was  perfectly  healthy,  but  one  of 
the  thighs  had  suffered  a  complete  fracture,  occasioned  probably  by  the 
strong  contractions  of  the  cervix  uteri.  With  careful  splinting  and 
bandaging,  the  bone  was  finally,  but  not  without  some  diflSculty,  kept  in 
position  and  made  to  unite,  so  that  at  the  date  of  the  report  one  would 
not  discover  that  the  bone  had  been  broken,  except  by  close  inspection.^ 


CHAPTER    III. 

GENERAL  SEMEIOLOGY  AND  DIAGNOSIS. 

Fractures  are  liable  to  be  confounded  with  contusions,  and  with 
various  other  local  injuries,  but  most  often  with  dislocations,  and  especi- 
ally when  the  fracture  has  taken  place  near  one  of  the  articulations  is 
the  differential  diagnosis  sometimes  rendered  exceedingly  difficult.  It  is 
with  particular  reference,  therefore,  to  the  general  points  of  distinction 
between  fractures  and  dislocations,  that  I  now  propose  to  speak.  The 
special  signs  or  points  of  difference  which  belong  to  each  individual  case 
will  be  considered  in  their  proper  places. 

The  most  important  general  or  common  signs  of  fracture — and  by 
"  common  *'  signs  I  mean  those  which  are  common  to  most  fractures — 
are  crepitus,  mobility,  and  an  inability  on  the  part  of  the  fragments  to 
maintain  their  positions  when  reduced;  indeed,  in  many  cases,  this 
constantly  recurring  displacement  is  due  to  the  fact  that  tne  surgeon  is 
unable  to  accomplish  a  complete  reduction.  While,  on  the  other  hand, 
dislocations  are  almost  as  uniformly  characterized  by  the  absence  of 
crepitus,  by  preternatural  immobility,  and  by  the  fact  that,  when  reduced, 
the  bones  do  not  usually  require  support  to  retain  them  in  place,  or 
indeed,  we  may  say,  by  the  fact  that  they  are  generally  reducible. 

Let  us  study  these  phenomena  a  little  more  in  detail. 

Crepitus,  occasioned  by  the  chafing  of  the  broken  surfaces  upon  each 
other,  when  actually  present,  is  almost  positive  evidence  of  the  existence 
of  a  fracture.  It  is  possible,  however,  to  confound  the  chafing  of  en- 
gorged tendinous  sheaths,  or  of  inflamed  joints  upon  which  fibrinous 
effusions  have  occurred,  or  of  emphysema  even,  for  the  true  crepitus  of 
a  fracture,  but  to  the  experienced  ear  and  well-practised  touch  these 
sensations  are  seldom  a  source  of  error.  The  one  is  rough,  crackling, 
even  clicking  sometimes,  while  the  other  is  more  subdued,  and  imparts  a 
more  uniform  sensation  to  the  hand,  and  but  rarely  conveys  an  actual 
sound,  unless  the  ear  is  directly  applied  or  the  stethoscope  is  employed. 
It  is  only  when  the  crepitus  is  transmitted  obscurely  through  a  great 
mass  of  soft  tissues,  or  sufficient  time  has  elapsed  for  the  ends  oi  the 
fragments  to  become  softened  by  inflammation  and  partially  covered 
with  a  plastic  material,  or  when,  indeed,  a  dislocation  is  actually  coinci- 

*  Vanderveer,  Amer.  Joum.  Med.  Sci.,  May,  1847,  p.  878. 
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dent  with  the  fracture,  that  the  surgeon  is  left  in  doubt.  Occasionally, 
also,  the  existence  of  caries  or  of  necrosis,  in  connection  with  a  disloca- 
tion, might  lead  to  the  supposition  of  a  fracture ;  but  the  history  of  the 
case,  aside  from  the  remaining  common  signs,  and  the  special  symptoms 
hereafter  to  be  enumerated,  would  prevent  any  possibility  of  error.  In 
a  few  cases  the  diagnosis  may  be  facilitated  by  the  application  of  the  ear 
or  of  the  stethoscope,  as  first  recommended  by  Lisfranc.^ 

It  must  not  be  forgotten,  moreover,  that  a  fracture  at  one  point  may 
transmit  the  sensation  of  crepitus  distinctly  enough,  but  in  such  a  direc- 
tion, owing  to  the  relations  of  other  bones  to  the  one  broken,  as  to  mis- 
lead the  surgeon,  and  induce  him  to  locate  the  fracture  in  the  %vrong 
bone.  Several  examples  of  this  species  of  deception  I  shall  hereafter 
have  occasion  to  mention. 

Valuable  and  important  as  is  crepitus  in  its  relations  to  difierential 
diagnosis,  unfortunately  it  is  not  always  present,  and  for  reasons  which 
must  be  plainly  stated.  First.  We  cannot,  in  a  pretty  large  proportion 
of  cases,  bring  the  broken  ends  again  into  apposition.  Whatever  mere 
theorists  may  say  to  the  contrary,  and  notwithstanding  surgeons  up  to 
this  time  have  rarely  ventured  to  allude  to  this  subject,  the  fact  is  that 
we  do  not  usually  "set"  broken  bones.  We  do  not,  even  at  the  first, 
bring  them  into  complete  apposition,  unless  it  is  as  the  exception.  I 
speak  of  the  bones  once  completely  displaced  by  overlapping,  and  these 
constitute  the  majority  of  examples  which  come  under  the  surgeon's 
observation.  Second.  In  transverse  fractures  of  the  patella,  and  in 
fractures  of  the  olecranon  process  of  the  ulna,  of  the  acromion  process 
of  the  scapula,  and  in  all  similar  detachments  of  processes  and  apophyses, 
the  action  of  the  muscles,  by  displacing  the  fragments,  may  prevent 
crepitus  from  being  readily  produced.  Third.  In  a  few  cases,  such  as 
certain  fractures  of  the  neck  of  the  femur,  of  the  neck  and  head  of  the 
humerus,  in  a  Colics  fracture,  etc.,  the  broken  ends  may  be  impacted,  or 
*o  driven  into  each  other  as  to  forbid  the  production  of  motion  and 
crepitus ;  or  they  may  be  simply  denticulated,  and  the  conse(iuences,  so 
far  as  crepitus  is  concerned,  will  be  the  same. 

Finally,  in  very  many  incomplete  fractures,  crepitus  does  not  exist; 
and  even  when  it  is  present,  the  sensation  is  feeble,  or  very  much  modi- 
fied, sometimes  giving  only  a  faint  and  single  click.  Under  the  head  of 
crepitus  we  may  properly  include  the  sharp  crack  sometimes  felt,  or  even 
heard,  by  the  patient  at  the  moment  of  fracture. 

Preternatural  mobility,  less  valuable  as  a  means  of  diagnosis  than 
crepitus,  is,  nevertheless,  more  constantly  present,  being  never  absent, 
in  some  degree,  in  all  complete,  non-impacted,  and  non-denticulated 
fractures:  but  its  presence  does  not,  like  crepitus,  render  the  existence 
of  a  fracture  quite  certain.  Whenever  the  bony  lesion  takes  place  in  the 
vicinity  of  a  joint,  it  may  be  difficult  or  impossible  to  determine 
whether  the  mobility  of  the  limb  is  due  to  motion  in  the  joint  or  to 
motion  at  the  supposed  seat  of  fracture.  While,  on  the  other  hand,  the 
preternatural  immobility  so  generally  observed  in  dislocations  may  give 
place  to  preternatural   mobility,   as   when   the  ligaments    and    tendons 

I  New  England  Med.  .Joiirn.,  1824,  p.  220. 
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surrounding  the  joint  are  extensively  torn,  or  the  system  itself  is  labor- 
ing under  the  shock  of  the  accident,  or  when  from  any  other  cause  there 
exists  great  general  prostration. 

As  to  the  third  common  sign  mentioned,  namely,  that  broken  bones  do 
not  generally  support  themselves,  but  demand  for  this  purpose,  in  most 
cases,  the  interposition  of  splints,  bandages,  and  even  of  extending  and* 
counter-extending  forces,  its  authority  rests  upon  the  same  evidence  as 
does  the  assertion  already  made,  that  bones  once  sepai-ated  entkely,  can- 
not generally  be  "set,"  that  is,  placed  again  end  to  end  in  such  a  manner 
as  to  be  made  effectually  to  support  each  other.  It  rests  upon  the  evi- 
dence of  my  own  personal  experience ;  to  which  I  am  permitted  to  add, 
also,  the  personal  experience  of  Malgaigne,  who,  with  a  fi-ankness  which 
does  him  great  credit,  and  which,  I  am  sorry  to  say,  has  hitherto  found 
few  imitators,  remarks:  "Second.  That  overlapping  is  the  most  stub- 
born of  all.  Here  I  will  add  a  disagi-eeable  truth,  which  classical 
authors  have  kept  too  much  out  of  sight,  namely,  that  it  is  so  stubborn 
that  in  an  immense  majority  of  cases  the  efforts  of  art  are  unable  to 
overcome  it."*  And  it  must  be  observed  further,  that  if  we  shall  often 
find  it  possible  to  bring  the  broken  surfaces  sufficiently  into  contact  to 
develop  crepitus,  they  may  still  be  unable  to  maintain  themselves  in  this 
position,  owing  to  the  obliquity  of  the  line  of  fracture. 

The  other  common  signs  of  fracture  may  be  briefly  stated.  Pain  at 
the  seat  of  fracture;  swelling;  ecchymosis;  deformity,  produced  by 
either  an  angular,  transverse,  or  rotatory  displacement  of  the  fragments, 
and  which  is  quite  as  often  due  to  the  direction  and  force  of  the  impulse 
which  occasioned  the  fracture  as  to  the  action  of  the  muscles ;  separation 
of  the  fragments,  as  in  fractures  of  the  patella  and  olecranon  process ; 
and  inability  to  move  the  limb,  a  phenomenon  due  in  part  to  the  breaking 
of  the  bony  lever  upon  which  the  muscles  acted,  and  in  part  to  the 
intense  pain  caused  by  any  such  attempts.  This  latter  symptom  is, 
however,  often  entirely  absent.  It  is  not  generally  present  in  impacted 
fractures,  in  serrated  and  partial  fractures,  or  in  many  other  fractures  in 
which  the  periosteum  has  not  yet  completely  given  way. 

Velpeau  was  the  first,  I  think,  to  call  attention  to  the  fact  that 
patients  with  broken  clavicles  could  very  generally  raise  the  arm  above 
the  shoulder  and  even  to  the  head,  and  1  have  repeatedly  verified  the 
observation,  notwithstanding  the  separation  of  the  fragments  has  been 
complete,  and  the  overlapping  considerable.  In  fractures  of  the  neck  of 
the  femur  and  of  the  tibia  it  is  no  uncommon  thing  for  the  patient  to 
walk  some  distance  after  the  receipt  of  the  injury. 

As  has  been  previously  stated,  fractures  of  long  bones,  caused  by 
muscular  action,  generally  occur  near  the  middle  of  the  shaft,  and  they 
are  usually  transverse.  Direct  fractures  are  also  more  nearly  transverse 
than  indirect  fractures,  but  less  so  than  those  caused  by  muscular  action ; 
while  those  indirect  fractures  which  are  caused  by  a  force  applied  in  the 
direction  of  the  axis  of  the  bone  are,  in  general,  very  oblique.  But 
what  is  of  more  importance  in  connection  with  diagnosis  is,  that  in  this 
latter  class  of  cases  the  fracture  usually  takes  place  near  the  point  upon 

*  Malgaigne,  Traits  des  Fractures  etdes  Luxations,  Paris  ed.,  t.  i.  p.  102. 
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which  the  force  of  the  blow  is  received.  Thus,  for  example,  a  fall  upon 
the  hand  generally  causes  a  fracture  of  the  lower  end  of  the  radius — a 
Colles  fracture— or  if  both  bones  break,  it  is  generally  below  the  middle, 
and  very  seldom  indeed  in  the  upper  third.  A  fracture  of  the  shaft  of 
the  humerus  near  the  condyles  is  a  frequent  result  of  a  fall  upon  the 
elbow.  The  classical  fracture  of  the  clavicle,  at  the  junction  of  the 
middle  and  outer  thirds,  is  usually  caused  by  a  fall  upon  the  shoulder. 
A  fall  upon  the  foot  causes  a  fracture,  in  most  cases,  near  the  lower  end 
of  the  tibia,  and  the  same  is  true,  quite  ofi;en,  of  the  lower  end  of  the 
femur.  Exceptions  to  the  rule  above  stated  are  most  commonly  met  with 
in  advanced  life,  when  falls  upon  the  elbow  occasion  fractures  at  the 
surgical  neck  of  the  humerus,  and  falls  upon  the  shoulder  sometimes 
cause  fractures  near  the  sternal  end  of  the  clavicle.  Similar  accidents, 
in  old  people,  also  sometimes  break  the  tibia  near  its  upper  extremity, 
and  the  femur  within  its  capsule. 

I  cannot  dismiss  this  subject  without  calling  attention  to  the  necessity 
of  exercising  care  and  gentleness  as  well  as  skill  in  the  examination  of 
broken  limbs. 

Nothing,  in  my  opinion,  betrays  a  lack  of  judgment  as  well  as  of 
common  humanity,  on  the  part  of  the  surgeon,  so  much  as  a  rude  and 
reckless  handling  of  a  limb  already  pricked  and  goaded  into  spasms  by 
the  sharp  points  of  a  broken  bone.  It  is  not  enough  to  say  that  such 
rough  manipulation  is  generally  unnecessary,  it  is  positively  mischievous ; 
provoking  the  muscles  to  more  violent  contractions,  increasing  the  dis- 
placement which  already  exists,  and  sometimes  producing  a  complete 
separation  of  the  impacted,  denticulated,  transverse,  or  partial  fractures, 
which  can  never  afterwards  be  wholly  remedied ;  augmenting  the  pain 
and  inflammation,  and  not  unfrequently,  I  have  no  doubt,  determining 
the  occurrence  of  suppuration,  gangrene,  and  death. 

In  proceeding  to  establish  the  diagnosis  in  any  case,  the  surgeon 
should  sit  down  quietly  and  patiently  by  the  sufferer,  so  as  to  inspire  in 
hira  from  the  first  a  confidence  that  he  is  not  to  be  hurt,  at  least  unneces- 
sarily. He  ought  then  to  inquire  of  him  minutely  as  to  all  the  circura- 
"^tances  immediately  relating  to  the  accident,  in  order  that  he  may  deter- 
mine as  nearly  as  possible  its  cause,  which  alone,  to  the  experienced 
surgeon,  often  affords  presumptive,  if  not  conclusive,  evidence  as  to  the 
nature  and  precise  point  of  the  injury.  From  this,  he  should  proceed  to 
examine  the  disabled  limb;  removing  the  clothes  with  the  utmost  care 
by  cutting  them  away  rather  than  by  pulling;  and  when  completely 
expo.sed,  he  should  notice  with  his  eye  its  position,  its  contour,  the  points 
of  abrasion,  discoloration,  or  of  swelling;  and  not  until  he  has  exhausted 
all  these  sources  of  information,  ought  the  surgeon  to  resort  to  the 
harsher  means  of  touch  and  manipulation.  Nor  will  his  sensations  guide 
him  to  the  point  of  fracture  by  any  other  method  so  accurately  as  when, 
the  patient  being  composed  and  his  muscles  at  rest,  he  moves  his  fingere 
lightly  along  the  surface  of  the  limb,  pressing  here  and  there  a  little 
more  firmly,  according  as  a  trifling  indentation  or  elevation  may  lead 
him  to  suspect  this  or  that  to  be  the  point  of  fracture. 

The  limb,  in  case  of  a  supposed  fracture  of  a  long  bone,  may  now  be 
measured  with  a  tape-line,  and  compared  with  the  opposite  limb,  having 
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first  marked  with  a  soft  pencil  or  with  ink  the  several  points  from  which 
the  measurements  are  to  be  made. 

Finally,  if  any  doubt  remains,  the  limb  must  be  firmly  but  steadily 
held  while  the  necessary  manipulations  are  performed,  for  the  purpose  of 
ascertaining  the  existence  of  mobility  and  of  crepitus.  Mobility  is  most 
easily  determined  by  giving  to  the  limb  a  lateral  motion,  but  in  general^ 
crepitus  is  most  efiectually  developed  by  gentle  rotation.  If  the  place  of 
fracture  is  already  pretty  well  declared  by  the  previous  examinations, 
the  surgeon  should  place  one  finger  over  the  suspected  point,  during  this 
manipulation,  by  which  means  the  crepitus  will  be  more  certainly 
recognized. 

I  do  not  often  find  it  necessary  to  resort  to  anaesthetics  for  the  purpose 
of  insuring  quietude  and  annihilating  pain  in  making  these  examinations, 
since  it  is  seldom  that  the  patient  need  to  be  much  disturbed ;  but  if  the 
examination  is  not  satisfactory,  and  the  diagnosis  is  important,  I  do  not 
hesitate  to  render  the  patient  completely  insensible,  after  which  the  ques- 
tions in  doubt  may  be  more  thoroughly  investigated  and  perhaps  definitely 
settled. 

The  surgeon  ought  not  to  forget,  however,  that  while  the  patient  is 
under  the  influence  of  an  anaesthetic,  violent  manipulations  are  no  less 
liable  to  nipture  bloodvessels,  and  to  lacerate  other  tissues,  than  if  em- 
ployed when  the  patient  is  conscious.  Surgeons  have  not  seemed  always 
to  understand  this,  and  the  result  has  been  that  in  too  many  instances 
they  have  inflicted  serious  and  irreparable  injury;  in  one  instance  which 
came  under  my  notice,  the  injury  thus  inflicted  caused  tetanus  and  death. 

It  is  scarcely  necessary  to  say  that  the  earlier  the  examination  is 
entered  upon,  the  more  readily  will  the  diagnosis  be  made  out ;  and  if, 
unfortunately,  some  time  hiis  already  elapsed  before  the  patient  is  seen 
by  the  surgeon,  and  much  swelling  has  taken  place,  the  examination  is 
still  not  to  be  omitted ;  and  whatever  doubts  remain  we  must  endeavor 
to  remove  by  repeated  examinations,  made  firom  day  to  day,  until  the 
subsidence  of  the  tumefaction  has  brought  the  surfaces  of  the  bone  again 
within  the  reach  of  our  observation. 


CHAPTER    IV. 

REPAIR  OF  BROKEN  BONES. 

It  is  not  my  intention  to  enter  very  fully  into  a  consideration  of  the 
process  of  repair  in  fractures,  preferring  to  leave  this  subject  where  it 
more  properly  belongs,  to  the  general  treatises  on  surgical  pathology. 

I  only  propose  to  state  very  briefly  a  few  practical,  and  I  trust  I  may 
now  say,  pretty  well-established  facts,  such  as  the  manner  or  position  in 
which  this  reparative  material,  whenever  it  is  employed,  is  applied  to  the 
broken  bones,  the  length  of  time  which  is  usually  required  for  the  com- 
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pletion  of  the  process  of  repair,  and  the  causes  which  may  impede  or  pre- 
?ent  boQj  union. 

If  I  ttunk  it  necessary  to  say  anything  more  upon  this  subject,  it  will 
be  simply  to  announce  my  belief  that  the  reparative  material,  consisting 
originally  of  a  plastic  lymph,  is  poured  out  from  the  vessels  of  the  Haver- 
sian canals,  the  medullary  tissue,  the  periosteum,  and  more  or  less  from 
all  of  the  lacerated  tissues  which  are  immediately  adjacent  to  the  seat  of 
fracture ;  but  probably  in  greatest  abundance  from  the  periosteum  ;  that 
after  a  period,  longer  or  shorter,  this  lymph  becomes  organized,  and 
begins  to  receive  from  the  same  sources  particles  of  bony  matter,  through 
which  the  consolidation  is  finally  efiected;  that  the  transition  from  the 
original  plastic  material  to  bone  is  in  adults  almost  constantly  through 
the  interposition  of  connective  tissue,  rarely,  unless  in  the  case  of  children, 
through  a  cartilaginous  tissue,  and  sometimes  through  both  consentane- 
ously or  consecutively ;  that,  perhaps,  in  a  few  fortunate  examples  bones 
unite  directly  or  immediately,  without  the  intervention  of  a  reparative 
material ;  and  finally,  that  granulation-tissue  sometimes  becomes  trans- 
formed into  bone,  in  certain  cases  of  compound  fractures,  or  of  fractures 
in  which  the  process  of  inflammation  exceeds  certain  limits. 

Dupuytren,  enlarging  upon  the  doctrines  taught  by  Galen,  Duhamel, 
Camper,  and  Haller,  declared  that  "nature  never  accomplishes  the  im- 
mediate union  of  a  fracture  save  by  the  formation  of  two  successive 
deposits  of  callus;"  one  of  which  is  derived  from  the  periosteum,  the 
adjacent  tissues,  and  from  the  medulla ;  while  the  other,  derived,  perhaps, 
from  the  broken  extremities  of  the  bone  itself,  is  found  at  a  later  period 
directly  interposed  between  these  surfaces.  The  material  or  callus 
derived  from  the  tissues  outside  of  the  bone,  and  which  Galen  compared 
to  a  ferrule,  but  which  Mr.  Paget  calls  "en sheathing,"  together  with 
the  material  derived  from  the  medulla,  compared  often  to  a  plug,  and  by 
Mr.  Paget  named  "interior"  callus,  is  by  Dupuytren  spoken  of  as  the 
"provisional"  or  temporary  callus,  by  which  the  fragments  are  sup- 
porte<l,  and  maintained  in  contact  until  the  permanent  callus  is  fonned. 
This  temporary  splint  is  completed  or  has  arrived  at  the  condition  of 
bone  in  a  spongy  form,  at  periods  varying  from  twenty  to  sixty  days ; 
but  it  does  not  assume  the  character  of  compact  bone  until  a  period 
varying  from  fifty  days  to  six  months  has  elapsed;  after  which  it  is 
gradually  removed  by  absorption.  The  second  process,  by  which  the 
ends  of  the  bone  are  definitively  or  permanently  united,  commences  when 
tlie  provisional  callus  has  arrived  at  the  stage  of  spongy  bones,  and  is  not 
C')niplete<l  usually  within  less  than  eight,  ten,  or  twelve  months,  ''when," 
say:*  Dupuytren,  "it  acquires  a  solidity  greater  than  the  original  bone." 
While  it  is  certain  that  this  eminent  surgeon  and  most  accurate  ob- 
server has  described  faithfully  the  various  phenomena  which  usually 
acxompany  the  repair  of  bones  in  those  animals  which  were  the  subjects 
of  hi3  experiments,  and  that  his  conclusions  have  a  certain  degree  of 
application  to  the  human  species,  it  is  equally  certain  that  he  eiTed  in 
assuming  that  in  man  simple  fractures  always  unite  by  this  double  pro- 
cess; yet,  such  is  the  power  of  authority,  these  doctrines  were  accepted 
from  the  first  without  hesitation  or  debate,  and  for  nearly  half  a  century 
they  have  occupied  the  minds  of  surgeons,  to  the  almost  complete  exclu- 
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sion  of  every  other  theory.  Mr.  Stanley  was  among  the  first  to  question 
the  solidity  of  the  doctrines  of  Dupuytren,  but  it  remained  for  Mr.  Paget 
to  expose  fully  their  many  fallacies;  nor  has  Malgaigne,  although  not 
strictly  a  disciple  of  Paget,  failed  to  detect  certain  of  these  errors. 

I  should  also  do  injustice  to  myself  were  I  not  to  mention  that  at  the 
very  moment  when  Mr.  Paget  was  making  his  observations  upon  the 
specimens  in  "  the  large  collection  of  fractures  in  the  museum  of  the 
University  College/'  I  myself  was  employed  in  similar  researches  both 
among  cabinet  specimens  and  in  the  hospitals  of  this  country  aUd  of 
Europe;  and  that  the  conclusions  to  which  I  had  arrived  were  nearly 
identical  with,  although  the  inferences  were  far  from  being  so  complete 
in  their  detail  as  those  to  which  this  distinguished  pathologist  was  him- 
self brought.^  I  do  not,  however,  wish  to  make  Mr.  Paget  responsible 
for  any  of  the  opinions  upon  this  subject  which  I  shall  hereafter  express, 
except  so  far  as  they  may  be  found  to  agree  with  his  own  published 
views.^ 

I  think  it  may  now  be  fairly  stated  that  the  repair  of  bones  by  the 
double  process  described  by  Dupuytren  is,  in  man,  only  an  exception  to 
a  very  general  rule;  and  that  fractures  may  unite  by  either  one  of  the 
following  modes : 

First.  Immediately,  or  in  the  same  manner  that  the  soft  tissues  some- 
times unite,  by  the  direct  reunion  of  the  broken  surfaces,  and  without 
the  interposition  of  any  reparative  material.  This  happens  probably 
sometimes  in  the  spongy  bones,  and  in  the  extremities  or  spongy  por- 
tions of  the  long  bones,  especially  when  one  portion  of  bone  is  driven 
into  another  and  becomes  impacted;  as,  for  example,  in  some  extracap- 
sular impacted  fractures  of  the  neck  of  the  femur,  in  certain  impacted 
fractures  of  the  head  or  neck  of  the  humerus,  of  the  lower  end  of  the 
radius,  etc. 

Second.  By  interposition  of  a  reparative  material  between  the  broken 
ends ;  as  when  the  fragments  remain  in  exact  apposition,  but  immediate 
union  fails.  This  is  especially  apt  to  occur,  in  superficial  bones,  such  as 
the  tibia;  or  upon  those  sides  of  the  bone  which  are  most  superficial.  It 
is  not  an  unusual  circumstance  to  find  the  shaft  of  the  tibia  during  the 
process  of  union  presenting  no  exterior  callus  upon  its  anterior  and  inner 
surface,  whilst  the  posterior  and  outer  section  of  its  circumference  is 
covered  with  an  abundant  deposit.  In  other  cases,  however,  of  fractures 
of  the  shaft  as  well  as  of  the  epiphyses,  the  intermediate  callus  secures  a 
prompt  union,  but  no  ensheathing  callus  is  ever  formed. 

Third.  Bones  broken  and  not  separated,  unite  occasionally  by  the 
process  described  by  Dupuytren,  namely,  by  the  formation,  first,  of  an 
ensheathing  callus,  whilst  at  the  same  moment  the  cylindrical  cavity 
becomes  closed  by  a  spongy  plug,  or  its  canal  is  merely  interrupted  by  a 
compact  septum  of  bone;  and,  second,  by  definitive  callus  deposited 
between  the  broken  ends.  It  is  probable  that  this  happens  generally  in 
children,  or  during  the  periods  of  the  greatest  activity  in  the  develop- 
ment of  bones;  and  it  is  a  common  mode  of  union  in  the  ribs,  which 

1  Paper  on  **  Provisional  Callus,"  by  Frank  H.  Hamilton.    Buffalo  Medical  Journal, 
Feb.  1858. 
*  Lectures  on  Surgical  Pathology,  by  James  Paget,  Pbila.  ed.,  1864,  Chapter  XI. 
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bones,  during  the  whole  progress  of  the  union,  are  necessarily  kept  in 
motion.  My  cabinet  furnishes  many  illustrations  of  ensheathing  callus 
in  ribs;  and  also  a  few  in  fractures  of  the  tibia  and  fibula. 

Fourth.  Under  similar  circumstances,  where  no  displacement  exists, 
the  fracture  may  unite  by  ensheathing  and  interior  callus  alone,  no  inter- 
mediate callus  ever  being  formed  between  the  broken  ends;  in  which 
case  it  may  be  probably  said  that  the  bone  itself  has  never  united,  and 
the  ensheathing  callus,  instead  of  being  provisional,  is  permanent  or  defi- 
nitive. This  was  essentially  the  doctrine  of  Galen,  Haller,  and  Duhamel 
before  Dupuytren  added  his  "fifth  period,"  or  the  formation  of  definitive 
callus;  and  by  these  older  surgeons  it  was  held  to  be  of  universal  appli- 
cation, except,  perhaps,  in  the  case  of  children.  To  this  doctrine  also 
Malgaigne  has  returned ;  at  least  to  the  question,  "  Is  there  always  a 
definitive  callus,  or  complete  union  of  the  fragments?  **  he  has  made  this 
laconic  reply :  "  Galen  admitted  its  occurrence,  but  only  in  young  sub- 
jects ;  it  has  been  obtained  in  animals,  where  there  had  been  no  displace- 
ment. I  would  willingly  believe  that  such  is  sometimes  the  case  in 
human  adults;  but  I  must  confess  I  have  seen  only  the  instance  above 
cited,  which  might  just  as  well  be  used  to  prove  the  compact  ossification 
of  the  provisional  callus."  He  accepts,  therefore,  the  doctrine  of  Gtden 
as  having  not  merely  an  occasional  application,  but  as  explaining  the 
process  of  union  in  the  large  majority  of  cases ;  and  in  support  of  this 
extreme  view  he  finds  that  the  exterior  callus,  which  Dupuytren  called 
provisional  or  temporary,  is  actually  permanent,  unless  removed  by  the 
absorption  consequent  upon  pressure. 

To  all  of  which  we  can  only  say  that  an  examination  of  five  or  six 
specimens  in  our  own  cabinet,  afler  having  carefully  divided  them  with 
a  saw,  has  furnished  only  one  illustration  of  union  by  ensheathing  and 
interior  callus  alone.  In  each  of  the  other  specimens  the  union  was  com- 
pleted by  definitive  or  intermediate  callus.  We  cannot,  therefore,  avoid 
the  conclusion  that  Malgaigne  has  been  deceived  as  to  the  relative  fre- 
quency of  these  different  modes  of  union,  and  that  union  without  inter- 
me<liate  callus  is  exceptional. 

Fifth.  When  bones  are  broken  and  overlap,  they  may  unite  by  the 
interposition  of  a  callus  between  the  opposing  surfaces,  that  is,  by  an 
intermediate  callus,  but  which  will  differ  from  that  described  as  the 
secimd  method,  imismuch  as  the  new  material  will  be  deposited  upon 
the  sides  of  the  fragments  and  not  upon  their  extremities.  The  limb 
Wing  kept  perfectly  at  rest,  and  all  other  circumstances  proving  favorable, 
this  union  may  take  place  without  any  excess  or  irregularity  in  the 
<lepo.sit.  The  surfaces  will  unite  firmly  where  they  are  in  actual  con- 
tact ;  and  smooth  and  well-formed  buttresses  will  fill  up  all  the  spaces 
iKftween  the  bones  where  they  are  not  in  actual  contact,  sufficient  gen 
erally  to  give  the  requisite  strength  to  this  new  bond  of  union.  This 
mo<Je  of  union  will  be  completed  sometimes  when  the  two  ends  of  the 
l/<>nes  are  separated  laterally  an  inch  or  more  from  each  other.  I  have  in 
my  collection  the  bone  of  a  turkey's  thigh  (Fig.  4)  thus  united  by  a 
transverse  bony  shaft,  although  separated  more  than  one  inch ;  and,  what 
is  leas  common,  I  possess  also  a  specimen  of  the  adult  human  thigh 
(Fig.  o),  in  which  an  oblique  shaft  of  solid  callus  has,  after  many  months, 
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and  while  no  splints  were  employed,  bound  together  firmly  the  two 
opposite  extremitie43  of  the  broken  bone. 

Sixth.    The  fragments  being  overlapped  more  or  less,  and  suffering 
unusual  disturbance,  or  the  adjacent  tissues  having  been  much  torn,  or 


Fig.  4. 


Fig.  5. 


Fracture  of  the  humerus  of  a  turkey ;  united  with 
the  fragments  widely  separated.  From  a  specimen 
in  the  author's  cabinet. 

much  blood  being  effused,  so  that  consid- 
erable inflammation  is  caused,  the  amount 
of  callus  will  exceed  what  is  necessary 
for  the  complete  union  of  the  bones;  and 
this  redundancy  may  be  deposited  around 
and  upon  the  broken  ends  of  the  bones, 
or  anywhere  in  their  immediate  vicinity, 
in  layers,  or  in  masses  of  iiTegular  shape 
and  size.  Even  the  bones  which  are  not 
broken,  but  which  are  near,  as  in  the 
case  of  the  fibula  after  a  fracture  of  the 
tibia,  may  become  inflamed,  or  their  cov- 
erings may  inflame,  and  they  may  also 
contribute  to  the  general  mass  of  bony 
callus. 

Compound  fractures,  or  rather,  we  ought 
to  say,  fractures  accompanied  with  granu- 
lations and  suppuration,  obey  no  uniform 
law  of  repair,  so  far  as  the  manner  and 
position  of  the  deposit  are  concerned ;  but 
they  come  together  finally  with  more  or 
less  irregular  distributions  of  ossified  mat- 
ter,  according  to   the  varying  circumstances  of  imperfect    coaptation, 
mobility,  etc.,  in  which  they  may  chance  to  be  placed.    Occasionally  the 
amount  of  callus  is  less  than  occurs  in  simple  fractures,  and  at  other 
times  the  excess  is  very  great. 

That  was,  no  doubt,  a  beautiful  thought,  which  ascribed  the  formation 
of  provisional  callus  to  an  intelligent  efficient  cause,  which  in  this  manner 
sought  to  support  the  fragments  until  a  reunion  of  their  divided  ends 
was  accomplished.  But  the  beauty  of  a  conception  supplies  no  evidence 
of  its  truth ;  and  we  have  grave  doubts  whether  Nature  ever  allows  any 
interference  with  her  laws  even  in  an  exigency,  unless  by  the  substitution 
of  a  miracle.  Provisional  callus  is,  in  our  opinion,  just  as  much  the 
necessary  result  of  natural  laws,  as  is  definitive.      It  is  formed  because 


Fracture  of  the  shaft  of  the  femur ; 
united  with  an  oblique  callus.  From 
a  specimen  in  the  author's  cabinet. 
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in  that  condition  of  the  parts  and  of  the  general  life  its  formation 
was  inevitable.  Whether  usefiil  for  the  purposes  of  repair  or  not,  it 
will,  under  certain  circumstances,  exist.  In  the  repair  of  certain  frac- 
tures, provisional  callus,  it  is  conceded,  seldom  occurs.  Thus  it  is  with 
the  cranium,  the  acromion,  coracoid  and  olecranon  processes,  the  patella, 
and  with  all  those  portions  of  bones  which  are  immediately  invested  with 
a  synovial  capsule.  Will  it  be  affirmed  that  in  the  examples  just  named 
this  callus  is  not  formed  because  it  is  not  required?  To  us  it  seems  that 
nowhere  could  it  prove  more  useful,  since,  with  the  single  exception  of 
the  cranium,  it  is  in  these  very  cases  that  the  obstacles  to  a  reunion  are 
the  most  serious.  In  fractures  of  the  patella,  olecranon,  etc.,  the  action 
of  the  muscles  tends  constantly  and  powerfully  to  displace  the  fragments, 
and  gladly  would  the  surgeon  avail  himself  of  the  assistance  of  a  tem- 
porary callus,  but  it  is  rarely  present,  at  least  in  any  useful  degree.  So 
also  in  fractures  of  the  neck  of  the  femur  within  the  capsule,  and  in 
Other  similar  cases,  we  cannot  say  that  temporary  callus  would  not 
be  advantageous  in  facilitating  the  retention  of  the  fragments,  yet  the 
** intelligent  efficient  agent*'  neglects  to  furnish  it. 

The  only  satisfactory  reason  which,  as  we  think,  can  be  assigned  for 
the  absence  of  callus  in  these  cases,  is  found  in  the  doctrines  we  now 
advocate;  that  is  to  say,  it  is  usually  absent  because  that  amount  of 
excitement  and  irritation  is  usually  absent  which  alone  determines  its 
formation.  In  the  case  of  the  olecranon,  patella,  etc.,  the  fragments 
being  separated  from  each  other  by  muscular  action,  so  that  no  painful 
pinchings  or  chafings  occur,  and  their  rough  surfaces  or  sharp  points 
being  rather  drawn  away  from  than  protruded  into  the  flesh,  no  sufficient 
provocation  exists  for  the  production  of  inflammation  and  efiusion. 
Hence  the  failure  of  provisional  callus;  but  wherever  the  fracture 
occurs,  and  however  moderate  the  action,  definitive  callus  does  not  fail ; 
still  the  broken  surfaces  of  the  patella  and  olecranon  are  softened,  and 
smoothed,  and  covered  over  with  a  new  matter,  which,  if  contact  could 
have  been  secured  and  preserved,  would  certainly  have  serveil  to  con- 
solidate and  repair  the  breach.  The  natural  reparative  process  proceeds, 
but  only  the  accidental  process  is  omitted.  The  latter,  however,  is  seen 
again  even  here,  when  from  other  and  unusual  causes  a  sur-excitenient  is 
established. 

Temporary  callus  is  not  formed  upon  bones  invested  with  synovial 
niembmnes,  because  here,  too — as  in  the  neck  of  the  femur — there  are 
not  jio  many  structures  lacerated  and  irritated,  and  the  supply  of  this 
efFu-sion  must  be  the  less  not  only  in  proportion  to  the  less  intensity  of 
the  inflammation,  but  also  to  the  less  amount  of  structures  impliciited 

Possibly  other  and  more  satisfactory  reasons  may  be  Jissigned  why 
p>rovisional  callus  is  not  fonned  usually  when  the  neck  of  the  femur  is 
broken  within  the  capsule ;  but  we  certainly  can  never  admit  the  com- 
mon, and,  as  here  applied,  the  too  palpably  absurd  explanation,  that  it 
is  not  wanted.  It  is  wanted,  and  in  no  case  so  much  as  in  the  one  now 
supposed. 

Provisional  callus  has,  therefore,  no  final  purpose,  but  it  is  the  un- 
avoidable result  of  certain  abnormal  conditions.  It  still  occurs  every- 
where when  against  and  in  the  vicinity  of  the  bone  there  are  the  requi- 
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site  lesion  and  action,  and  it  will  occur  as  certainly  when  there  is  no 
fracthre  at  all,  but  only  a  caries,  a  necrosis,  or  a  simple  bony  or  perios- 
teal inflammation;  and  whilst  it  is  doubtless  true  that  in  fractures  it 
sometimes  renders  valuable  aid  to  the  surgeon,  it  is  equally  pme  that  it 
often  proves  a  source  of  hindrance. 

Dupuytren,  in  determining  the  limits  of  his  "  third  "  period,  or  of  that 
in  which  a  provisional  callus  is  formed  of  suflScient  strength  to  support 
the  fragments,  has  given  what  has  been  usually  quoted  as  the  natural 
period  within  which  bones  may  be  said  to  be  united,  that  is,  "  from  the 
twentieth  or  twenty -fifth  day,  to  the  thirtieth,  fortieth,  or  sixtieth." 
But  this  depends  so  much  upon  the  age  of  the  patient,  his  general  con- 
dition of  health,  the  condition  and  position  of  the  broken  ends,  as  well 
as  upon  the  bone  itself,  and  the  point  at  which  it  is  broken,  with  many 
other  circumstances,  that  it  would  be  unsafe  to  establish  any  absolute 
laws  in  reference  to  this  point. 

In  very  early  infancy,  union  is  accomplished  in  half  the  time  required 
in  adult  life,  and  it  is  generally  thought  to  be  still  more  retarded  in 
advanced  age,  but  Malgaigne  has  not  found  this  latter  observation  con- 
firmed by  his  own  experience ;  nor  have  I  observed  any  marked  difier- 
ence,  in  this  respect,  between  persons  of  middle  and  old  age. 

Various  constitutional  causes,  as  we  shall  hereafter  explain  more  fully, 
retard  bony  union.  Motion,  also,  sometimes  delays  consolidation ;  fig- 
ments which  are  overlapped  do  not  unite  as  speedily  as  those  which  are 
placed  end  to  end ;  and  other  complications  interfere  in  a  similar  manner, 
such  as  lesions  of  nerves,  of  bloodvessels,  comminution  of  the  bone,  the 
interposition  between  the  ends  of  the  fragments  of  a  blood-clot,  a  por- 
tion of  muscular,  tendinous,  or  other  tissue,  etc.  In  general,  the  bones 
of  the  lower  extremities,  independently  of  their  size,  unite  more  slowly 
than  the  bones  of  the  upper  extremities. 

Epiphyses,  when  separated,  unite  by  the  same  process  as  fractures  of 
the  bone.  It  is  observed,  however,  that  when  certain  epiphyses  unite 
with  much  displacement,  the  shafts  from  which  they  have  been  separated 
cease  to  grow,  br  grow  more  slowly,  and  the  limbs  become  atrophied. 

For  a  more  complete  consideration  of  the  causes  which  retard  the 
union  of  bones,  I  beg  to  refer  the  reader  to  the  chapter  on  "  Delayed 
Union,  and  Non-Union  of  Bones." 


CHAPTER  V. 

GENERAL  PROGNOSIS. 

The  prognosis  in  fractures  must  vary  greatly  according  to  the  place, 
character,  and  complications  of  the  accident;  and  for  this  reason  it  is 
impossible  to  give  anything  beyond  a  few  general  maxims  at  this  time, 
leaving  the  more  precise  and  detailed  statements  until  we  come  to  con- 
sider each  individual  fracture. 
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We  have  already,  in  the  preceding  chapter,  considered  some  of  the 
points  of  prognosis,  especially  those  relating  to  the  average  time  in 
which  bones  unite,  the  causes  of  delayed  union,  and  of  non-union,  etc. 

In  general  it  may  be  said  that  simple,  oblique  fractures  occurring  in 
the  shafts  of  long  bones  unite  with  some  shortening.  Indeed  this  rule 
presents  but  few  exceptions.  This  is  due  to  the  overlapping  or  to  the 
imp>action,  both  of  which  we  are  in  most  cases  unable  completely  to 
overcome.  It  is  scarcely  necessary  to  say  that  the  inevitable  result  of 
such  overlapping  is  a  more  or  less  manifest  irregularity,  or  deformity  at 
the  seat  of  fiucture.  In  general,  however,  the  natural  line  of  the  axis 
of  the  limb  may  be  preserved. 

Simple  transverse  fractures  of  the  shafts  of  long  bones,  which  are  of 
rare  occurrence,  when  completely  displaced  and  made  to  slide  past  each 
other,  are  seldom  effectually  replaced,  and  are,  like  oblique  fractures  of 
the  same  class,  apt  to  result  in  shortening  and  some  deformity. 

All  compound,  comminuted,  and  complicated  fractures,  which  in  their 
very  nature  present  additional  obstacles  in  the  way  of  complete  adjust- 
ment and  of  proper  support,  are  likely  to  entail  deformity.  Contrary, 
however,  to  what  is  generally  supposed,  certain  compound  fractures  of 
the  shaft  of  the  femur,  caused  by  thrusting  a  sharp  fragment  through 
the  flesh  and  skin,  if  promptly  reduced,  unite  as  speedily  and  with  as 
little  deformity  as  simple  fractures. 

Gunshot  fiuctures,  which  are  necessarily  in  most  cases  compound  and 
comminuted,  are  in  a  much  less  degree  amenable  to  treatment  with  ad- 
justing and  supporting  apparatus  than  are  most  other  fractures,  and  they 
necessarily  entail  greater  deformity,  both  in  the  matter  of  shortening 
and  latersd  deviation.  A  certain  proportion  of  these,  as  well  as  of  other 
compound  and  comminuted  and  complicated  fractures,  demand,  for  the 
purpose  of  obtaining  the  best  possible  results,  a  course  of  treatment 
having  in  view  the  control  of  the  inflammatory  action  as  tlie  primary 
considenition,  and  the  relief  of  tlie  deformity  by  lateral  supports  and  by 
extension  as  tlie  secondary  consideration;  although  {j[?rhaps  in  most 
cii-^es  both  are  to  be  regarded  Jis  necessary  indications  of  treatment.  We 
do  not  of  course  include  in  this  statement  those  easels  whicli  demand 
immediate  amputation. 

Simple,  green-stick  fractures,  denticulated  fractures,  and  most  trans- 
verse fractures  do  not  become  displaced  in  the  direction  of  the  axes  of 
tin.'  bones  in  which  thev  occur,  and  may  generally  be  made  to  unite 
witliout  shortening  or  deformity.     They  unite  also  very  speedily. 

Fnictures  occurring  in  infancy  and  childhood  unite  more  quickly  than 
fractures  occurring  in  adult  life;  more  speedily  in  the  robust  than  in  the 
feeble:  and  there  are  certain  special  conditions,  as  we  have  already 
>tate<l  in  the  chapter  on  delayed  union,  which  tend  to  retard  bony  union. 

Fractures  of  the  upper  extremities  unite  in  general  more  speedily  than 
fractures  of  the  lower  extremities.  The  smaller  bones  unite  more  rapidly 
than  the  larger  bones.  In  the  case  of  the  bones  of  the  face  and  jaws,  and 
of  the  clavicle,  union  is  especially  rapid.  This  is  probably  true  also  of 
the  ribs;  and  this  notwithstanding  the  fact  that  in  the  case  of  most  of 
these  bones  we  encounter  peculiar  and  often  insurmountable  difficulty  in 
ij4^'uring  absolute  quiet  during  the  treatment. 
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Fractures  at  or  near  the  extremities  of  certain  long  bones  are  less 
liable  to  displacement,  and  therefore  unite  with  less  shortening  and  de- 
formity than  most  fractures  of  the  shaft.  They  unite  also  more  quickly. 
This  is  true  especially  of  fractures  of  the  surgical  neck  of  the  humerus, 
when  the  fragments  remain  in  place,  of  fractures  of  the  lower  end  of  the 
radius,  of  extracapsular  fractures  of  the  neck  of  the  femur,  of  fractures 
of  the  lower  end  of  the  femur  and  of  the  upper  end  of  the  tibia.  But 
some  of  these  fractures  are  liable  to  be  complicated  with  injuries  to  the 
joints,  and  to  either  endanger  life  or  entail  a  partial  or  permanent  anchy- 
losis. Anchylosis  is  less  liable  to  result,  however,  in  fractures  of  the  neck 
of  the  humerus,  and  in  extracapsular  fractures  of  the  neck  of  the  femur, 
than  in  fractures  of  the  lower  end  of  the  femur,  of  the  lower  end  of  the 
tibia,  and  of  the  lower  end  of  the  humerus  and  of  the  radius. 

Fractures  which  actually  involve  the  joints  are  in  general  much  more 
dangerous  to  life  than  other  fractures.  This  statement,  however,  does 
not  include  intracapsular  fractures  of  the  neck  of  the  femur,  and  is  most 
especially  applicable  to  fractures  involving  the  knee-joint.  If  old  people 
pretty  often  die  not  long  after  receiving  intracapsular  fractures  of  the 
neck  of  the  femur,  the  death  is  seldom  due  to  the  fracture,  but  rather  to 
the  shock  received  and  the  prolonged  confinement  and  recumbency  which 
is  perhaps  necessitated.  In  this  last-named  fracture,  the  union,  if  it 
takes  place  at  all,  is  almost  invariably  fibrous,  and  the  limb  usually 
shortens  very  much. 

When  the  patella,  or  the  acromion  process,  or  the  olecranon  process, 
is  broken,  the  bond  of  union  is  generally  fibrous,  but  if  the  bond  is  short, 
this  does  not  materially  affect  the  future  usefulness  of  the  limb.  In  the 
case  of  the  patella,  when  the  fracture  is  caused  by  muscular  action,  as  it 
generally  is,  and  it  is  a  simple  transverse  fracture,  the  new  bond  of  union 
is  almost  invariably  fibrous. 

Anchylosis,  more  or  less  complete,  is  the  result  of  nearly  all  fractures. 
This  may  be  temporary  or  permanent. 

Temporary  anchylosis  is  due,  first,  to  disuse  and  atrophy  of  the  muscles, 
and  to  passive  contraction  of  the  ligaments  about  the  joints.  Second,  to 
inflammatory  effusions  and  adhesions  among  the  muscular  fibres;  between 
adjacent  tendons  and  in  the  sheaths  of  tendons;  in  the  capsules  of  the 
joints  and  among  the  ligaments. 

All  of  the  forms  of  anchylosis  above  described  may,  but  do  not  often, 
become  permanent.  Usually  the  products  of  inflammation  are  removed 
by  the  natural  action  of  the  absorbents  in  the  course  of  a  few  months, 
and  especially  when  the  natural  eflTorts  are  aided  by  friction,  passive  or 
active  motion,  or  by  other  appropriate  means.  Passive  contraction  of 
ligaments  and  atrophy  of  muscles  are  never  overcome  except  by  motion, 
either  passive  or  active.  If  they  are  not  overcome  in  some  degree  within 
a  year,  they  are  likely  to  be  permanent,  or  to  require  for  their  relief 
active  surgical  interference,  such  as  hrisement  f(yrci^  or  some  of  the 
graver  surgical  operations. 

Permanent  anchylosis,  sometimes  the  result  of  what  ought  to  have 
been  only  temporary  anchylosis,  is  more  often  due  to  the  presence  of 
cicatricial  tissue  resulting  from  lesions  of  the  muscles,  to  actual  lesions 
of  tendons  or  of  ligaments,  to  firm  intracapsular  adhesions,  and  finally  to 
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bony  deposits  in  or  about  the  joints,  to  bony  consolidation  of  the  adjacent 
bonea,  to  malposition  of  fragments,  to  encroachment  of  fragments  upon 
the  joints,  and  to  hypertrophy  of  fragments. 

Pain,  tenderness,  and  more  or  less  loss  of  strength  in  the  limbs,  lasting 
for  months  or  years,  are  common  as  sequelae  of  these  accidents;  but 
which  phenomena  have  in  general  little  or  no  direct  relation  to  the 
previous  existence  of  a  fracture,  unless  they  are  present  as  the  natural 
results  of  the  deformity  which  remains.  They  are  quite  as  likely  to  be 
entailed  upon  severe  injuries  where  no  fracture  has  occurred. 

After  the  removal  of  the  splints  and  bandages  the  limb  is  apt  to 
become  (Edematous;  a  condition  which  in  old  and  feeble  persons  may 
continue  many  months,  and  the  existence  of  which  has  been  lately 
ascribed  to  the  temporary  obliteration  of  the  deeper  veins  in  the  region 
of  the  fracture.  This  will  no  doubt  furnish  a  sufficient  explanation  in  a 
certain  proportion  of  cases,  and  perhaps  a  partial  explanation  in  all 
cases;  but  the  partial  paralysis  or  loss  of  tone  in  the  superficial  veins, 
and  in  all  the  superficial  tissues,  due  to  the  long-continued  pressure  of  the 
bandages,  is  probably  quite  as  responsible  for  these  results  as  the  deeper 
seated  changes  due  to  the  injuries  arising  directly  from  the  fracture.  It 
is  generally  found  to  exist  in  a  pretty  exact  ratio  with  the  long  continu- 
ance and  tightness  of  the  bandages. 

Having  thus  briefly  stated  the  general  prognosis  in  fractures,  it  seems 
necessary  to  call  attention  to  certain  statements  recently  made  by  a  gen- 
tleman who  enjoys  a  reputation,  and  who  occupies  a  position  as  a  public 
teacher  of  surgery  in  one  ot  our  most  flourishing  medical  colleges,  and 
which  statements  are  widely  at  variance  with  my  own  views  as  above 
given,  and  with  the  published  views  of  all  other  surgeons  who  have  given 
sufficient  attention  to  the  subject  to  entitle  their  opinions  to  respect. 

Dr.  Say  re,  of  this  city,  in  a  Report  on  Fractures  made  to  the  Ameri- 
can Medical  Association  in  1874,^  says: 

•'  Fractures  of  the  long  bones  re(|uire  that  extension  and  counter-ex- 
tension,  under  the  injln^n'ee  of  chloroform^  or  other  anaesthetic,  if  neces- 
sary, should  be  made  in  a  proper  direction,  until  perfect  accuracy  of 
adjustment  is  obtained,  and  after  this,  retention  and  fixation  in  this 
normal  condition  until  consolidation,     [The  Italics  are  Dr.  Sayre's.] 

''By  accuracy  of  adjustment,  I  mean  the  perfectly  normal  condition 
of  the  bone  as  to  length  and  position.  When  the  extension  and  counter- 
extension  have  been  properly  made,  the  muscles  and  other  tissues  sur- 
rounding the  bones  will  necessarily  and  positively  force  the  fractured 
extremities  into  their  natural  position,  as  above  described,  unless  some 
f<ireign  body,  as  a  shred  of  muscle  or  connective  tissue,  has  got  between 
the  fragments." 

Dr.  Sayre  closes  his  remarks,  which  are  comprised  in  less  than  four 
pages,  by  presenting,  as  a  "  supplement,"  a  ''  Table  of  the  Fractures 
treated  in  Bellevue  Hospital  in  the  year  1873,  which  hiis  been  com- 
piled from  the  hospital  wards  by  Dr.  Van  Wagenen,  late  House  Surt^eon 
to  Bellevue  Hospital"  (actually  from  April  1,  187:2,  to  April  1,  1873). 

*  RefK>rt  on  Fractures,  by  Louis  A.  Sayre,  M.l)  ,  Prof,  of  Orthopjixlic  and  Clinical 
Surgery,  Bellevue  Hospital  Med.  Col.,  Surgeon  to  Bellevue  Hospital,  etc.  Transac- 
tion«  Amer.  Med.  Assoc,  1874,  p.  301  et  seq. 
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The  table  referred  to,  however,  does  not  comprise  all  the  cases  treated 
in  Bellevue  during  that  year,  but  only  those  treated  with  the  plaster- 
of-Paris  dressing,  and*  of  this  class  only  those  which  Dr.  Van  Wagenen 
found  "thoroughly"  recorded;  so  at  least  the  author  informs  us. 

There  is  no  danger,  perhaps,  that  such  extraordinary  statements  will 
affect  the  opinions  of  experienced  surgeons  in  any  part  of  the  world, 
but  they  will  be  read  probably  by  many  inexperienced  surgeons,  and 
may  with  them  have  the  weight  of  authority ;  and,  indeed,  they  have 
already  been  quoted  by  the  author  of  a  treatise  on  Civil  Malpractice, 
intended  as  a  guide  to  jurists,  and  which  is  widely  read  by  lawyers  and 
medical  men.^  The  author  has,  however,  modified  the  force  of  the 
authority  by  expressing  his  belief  that  while  such  results  might  be 
possible  with  Dr.  Sayre,  they  can  hardly  be  expected  from  the  "  ordi- 
nary"  surgeon ;  but  how  will  it  be  with  Dr.  Say  re's  peers,  nearly  all  of 
whom,  in  every  part  of  the  world,  and  with  the  same  appliances  used 
by  him,  declare  their  inability  to  make  all  long  bones  unite  without 
shortening,  and  who,  indeed,  aflSrm  that  with  them  union  without  some 
shortening  is  the  exception,  and  not  the  rule,  a  doctrine  against  which 
Dr.  Sayre  entered  his  earnest  protest,  before  the  American  Medical 
Association,  both  at  Detroit  and  Buffalo. 

Our  personal  interests,  as  well  as  the  interests  of  science  and  humanity, 
demand  that  we  shall  know  positively  whether  shortening  can  always  be 
avoided,  or  even  made  the  exception  rather  than  the  rule ;  but  we  need 
something  more  than  mere  assertion,  however  notorious  may  be  the 
author's  reputation  for  accuracy  of  observation  and*  for  truthfulness  of 
statement. 

Having  myself,  with  the  assistance  of  my  staff,  very  thoroughly 
searched  the  records  of  Bellevue  Hospital  from  time  to  time,  I  am 
prepared  to  say  that  the  evidence  we  need  is  not  to  be  found  there,  nor 
has  it  been  supplied  in  such  cases  treated  by  my  distinguished  colleague 
as  have  come  under  my  personal  observation,  yet  having  for  a  number  of 
years  served  alternately  in  the  same  wards  at  Bellevue  with  himself,  my 
opportunities  of  observing  the  results  of  his  practice  have  not  been  few. 
That  I  have  not  generally  adopted  his  practice,  also  will  be  accepted,  I 
trust,  as  evidence  that  I  did  not  consider  his  results  satisfactory,  and 
that  although  my  declared  ability  to  perform  was  much  below  his. 

So  far  as  we  know,  the  only  proof  ever  offered  is  found  in  the  tables 
which  Dr.  Sayre  presented  as  a  supplement  to  his  brief  paper,  showing 
the  results  in  certain  cases  at  Bellevue  by  the  plaster-of-Paris  treatment, 
which  is  known  to  be  at  present  Dr.  Sayre's  favorite  method.  Pre- 
sumably a  portion  of  them  are  his  own,  although  it  is  not  so  stated.  At 
any  rate,  they  all  had  the  benefit  of  that  ''skilled  assistance"  and  "the 
mechanical  paraphernalia  pertaining  to  a  hospital"  which  Dr.  McClel- 
land regarded  as  the  necessary  condition  of  Dr.  Sayre's  remarkable 
success,  or  of  the  success  which  in  his  belief  all  surgeons  ought  to  attain. 

Some  of  the  cases.  Dr.  Van  Wagenen  informs  us,  were '  imperfectly 
recorded,  and  all  such  were  rejected.     It  will  be  found, '  however,  on 

*  Civil  Malpractice,  a  treatise  on  Surjj^ical  Jurisprudence,  etc.,  by  Milo  A.  McClel- 
land, M.D.     New  York,  Hurd  A:  Houghton,  1877. 


GENERAL    PROGNOSIS.  57 

examination  of  the  tables,  that  not  a  few  have  been  retained  in  which 
the  results  are  not  exactly  known.  We  are  not  informed  that  Dr.  Sayre 
himself  measured  any  of  the  limbs,  or  personally  noted  the  amount  of 
resulting  deformity.  Accepting,  however,  the  testimony  as  it  stands, 
and  confining  our  analysis  to  simple  fractures,  we  find  twenty-two  simple 
fractures  of  the  shaft  of  the  femur.  Of  these,  only  three  have  united 
without  shortening ;  the  shortening  being  given  in  the  nineteen  cases  as 
ranging  from  one-fourth  of  an  inch  to  two  inches.  In  one  it  is  one  inch 
and  an  eighth,  in  one  an  inch  and  a  quarter,  and  in  a  third  it  is  two 
inches.  Of  those  which  are  not  shortened,  one  was  seven  years  old,  one 
was  seventeen  years  old  (and  in  this  latter  the  fragments  were  never 
displaced,  there  being  observed  onlv  crepitus  when  the  patient  was 
admitted,  without  shortening  or  deformity),  the  third  was  in  a  man 
twenty-three  years  old.  A  reference  to  the  tables  constructed  from  my 
own  personal  experience  by  other  modes  of  treatment,  which  will  be 
found  in  the  chapter  on  "Fractures  of  the  Femur,"  will  show  that  these 
results  do  not  compare  favorably  with  my  own  in  the  matter  of  length. 
In  one  of  Dr.  Sayre's  cases  the  femur  is  bowed  out  somewhat  at  the 
seat  of  fracture.  In  one  the  fracture  did  not  unite,  and  no  explanation 
is  offered  of  this  feet  except  that  the  plaster-of-Paris  splint  became  loose. 

Two  simple,  intracapsular  fractures  of  the  neck  of  the  femur  are  re 
corded;  also  two  extracapsular,  and  one  trochanteric  fracture.     These 
are  all  shortened ;  the  shortening  ranging  from  one-quarter  of  an  inch 
to  one  inch. 

The  remaining  fractures  of  long  bones  included  in  these  tables  are 
fractures  of  the  tibia  and  fibula,  of  the  humerus,  and  of  the  radius  and 
ulna.  Rejecting  the  compound,  complicated,  and  comminuted  fractures. 
as  belonging  to  an  exceptional  class,  although  Dr.  Sayre  has  not  spoken 
of  them  as  exceptional;  and  confining  our  attention  only  to  simple 
fractures,  in  which  it  will  be  admitted  the  best  results  ought  to  be  ob- 
tained: and  rejecting  all  fractures  of  the  forearm  and  leg  in  which  only 
one  bone  was  broken,  and  in  which  shortening  is  never  expected  to  take 
place ;  there  remain  sixteen  simple  fractures  of  both  bones  of  the  leg. 
seven  simple  fractures  of  the  humerus,  and  two  of  both  bones  of  the 
forejirm.  In  only  one  of  this  whole  numbei-  (twenty-five  cases)  is  there 
any  reference  to  the  question  of  shortening,  and  in  this  one  case  the 
limb  is  said  to  be  shortened  five-eighths  of  an  inch.  Of  the  remainder 
it  is  occa^sionally  said  that  there  is  no  record,  or  it  is  incomplete,  although 
ve  are  informed  in  the  caption  of  the  tables  that  all  such  cases  were 
rejected. 

What  are  we  to  infer  from  this  almost  universal  omission  of  the  relative 
length  of  the  two  limbs  in  the^e  latter  cases?  In  the  table  of  fractures 
of  the  femur  it  is  never  omitted :  but  simple  fractures  of  the  humerus,  of 
Ixjth  bones  of  the  forearm  and  leg  are  recorded  variously  as  '^ cured." 
"union  and  position  good,"  or  ''union  and  position  peifect:"  but  that 
these  phrases  are  not  used  to  imply  a  restoration  of  the  limbs  to  their 
normal  length,  is  evident  from  the  fact  that  in  certain  other  coni})licated 
fractures  the  "union  and  position  "  are  said  to  be  ''good*  or  ''perfect," 
and  they  are  nevertheless  marked  as  ''shortened." 

The  truth  is,   probably,   the   limbs  were  never  measured.     If  they 
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were,  these  omissions  cannot  be  excused,  inasmuch  as  they  render  the 
tables  valueless  for  the  purpose  for  which  they  were  prepared  and  pre- 
sented to  the  Association.  So  far  as  the  question  of  angular  deformity 
is  concerned,  its  existence  is  mentioned  sufficiently  often  to  indicate  no 
improvement  upon  the  practice  of  surgeons  generally,  although,  as  is  well 
known,  this  species  of  deformity,  especially  that  which  is  caused  by  a 
simple  overlapping  of  the  fragments,  while  the  general  line  of  the  axis 
of  the  limb  is  perfect,  is  seldom  seen  very  distinctly  until  a  long  time 
after  the  treatment  is  suspended,  and  the  patient  has  been  dismissed 
from  the  hospital,  and  therefore,  if  it  existed,  it  may  not  have  been 
observed  when  the  records  were  made.  In  short,  these  tables  are  not 
what  they  might  be  thought  to  be,  reliable  testimony  as  to  results;  and 
even  as  they  stand  they  do  not  in  any  measure  sustain  the  statements 
made  by  Dr.  Sayre,  that  even  simple  fractures  of  the  short  or  long  ^ 
bones  can  always  be  made  to  unite  without  shortening :  but,  we  repeat, 
Dr.  Sayre  makes  no  such  exceptions,  in  favor  of  fractures  of  the  neck 
of  the  femur,  or  of  comminuted  fractures  and  compound  or  complicated 
fractures,  provided  they  do  not  demand  amputation,  or  there  is  not  some 
foreign  body  interposed  between  the  ends  of  the  fragments. 

Jan.  4,  1875,  Henry  Balchemeider,  aet.  37,  was  admitted  to  Ward  14, 
Bellevue,  with  a  simple  fracture  of  the  left  femur  near  its  middle. 
Five  hours  after  the  receipt  of  the  injury  two  of  our  most  experienced 
house  surgeons  put  the  patient  under  ether,  and  with  pulleys  made 
extension  until,  as  they  declared,  the  limbs  were  of  the  same  length. 
They  then  applied  the  plaster-of-Paris  splint.  The  patient  was  on 
crutches  in  a  few  days.  Five  weeks  and  three  days  from  date  of  the 
dressing,  the  man  was  brought  before  the  class  in  my  surgical  clinic  at 
Bellevue,  in  presence  of  Dr.  Sayre  and  the  late  Dr.  Krakowizer.  The 
splints  being  removed,  the  limb  was  found  united  with  a  slight  outward 
bend  at  the  seat  of  fracture,  and  the  knee-joint  very  stiff.  On  measure- 
ment I  found  it  shortened  one  inch.  Dr.  Krakowizer  and  others  made  it 
the  same,  but  Dr.  Sayre  thought  it  was  a  "little  lengthened.'*  It  will 
not  be  difficult  to  understand,  from  the  results  of  measurement  in  this 
case,  that  Dr.  Sayre  would  meet  with  examples  of  perfect  restoration 
of  the  bone  oftener  than  Dr.  Krakowizer  or  myself. 

In  the  previous  editions  of  this  book,  I  have,  in  connection  especially 
with  fractures  of  the  femur,  alluded  to  the  difficulty  of  making  accurate 
measurements  of  limbs,  so  as  to  determine  the  amount  of  shortening; 
and  I  have  also  mentioned  the  fact  that,  as  long  ago  as  1862  or  I860, 
Dr.  Cory  don  La  Fjord,  of  Brooklyn,  N.  Y.,  had  demonstrated  by  meas- 
urement upon  the  skeleton  that  occasionally  the  malleoli  of  the  leg  were 
of  unequal  length  in  the  opposite  limbs.  1  have  now  to  call  attention  to 
the  fact  that  a  certain  amount  of  asymmetry  in  all  the  long  bones  of  the 
extremities  is  the  rule  and  not  the  exception.  The  observations  which 
led  to  these  conclusions  were  first  made  upon  the  lower  extremities  by 
Dr.  W.  C.  Cox,  of  Philadelphia,  while  he  was  a  student  of  the  Pennsyl- 
vania Hospital.  They  were  subsequently  confirmed,  and  the  examination 
then  extended  to  the  upper  extremities,  by  Dr.  Wm.  Hunt,  of  Philadelphia, 
by  Prof.  J.  S.  Wight,  of  Brooklyn,  by  myself  and  others,  Prof.  Wight 
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having  especially  stadied  the  whole  subject.^  In  1879,  Dr.  J.  Garson,^  of 
London,  published  the  results  of  the  measurement  of  seventy  skeletons, 
and  in  a  later  reference  to  these  observations  he  says:  "The  lower 
limbs  were  equal  in  length  in  only  seven  instances,  or  in  ten  per  cent. ; 
in  twenty-five  instances,  or  35.8  per  cent.,  the  right  limb  was  longer  than 
the  left,  while  in  thirty-eight  instances,  or  54.3  per  cent.,  the  left  limb 
was  longer  than  the  right.  The  left  leg  I  found  not  only  to  be  more 
firequently  longer  than  the  right,  but  the  difference  in  length  between  the 
two  limbs  is  greater  on  an  average  when  the  left  is  the  longer. 
Inequality  in  length  is  not  confined  to  any  particular  age,  sex,  or  race, 
but  seems  to  be  universal  in  all  respects.  My  observations  corroborated 
those  of  several  American  surgeons  made  on  the  living  subject/'  Meas- 
urements of  fifty  skeletons  showed  a  like  asymmetry  in  all  the  long  bones, 
but  in  the  case  of  the  arms  the  right  is  most  often  the  longest.  The 
conclusions  reached  by  all  have  been  nearly  identical,  namely,  that 
throughout  the  long  bones  of  both  extremities  there  existed  usually 
a  certain  amount  of  asymmetry  in  regard  to  length.  Ordinarily  the  dif- 
ference is  inconsiderable,  ranging  fi-om  one-eighth  of  an  inch  to  one-half, 
but  sometimes  much  exceeding  this  without  having  been  noticed  by  the 
patient  or  by  his  ft'iends.  In  the  case  of  the  lower  extremities  the  left  is 
more  often  the  longer  than  the  right. 

These  conclusions  by  no  means  render  the  measurements  of  limbs 
valueless,  although  they  place  a  serious  obstacle  in  the  way  of  our  attain- 
ing that  precision  which  is  desirable  when  we  seek  to  determine  the 
relative  value  of  different  plans  of  treatment  in  preventing  shortening. 
Unfortunately,  I  may  say,  we  have  not  yet  devised  a  method  of  exten- 
sion so  eflFective  that  our  ignorance  of  the  original  normal  difierences 
causes  any  embarrassment.  The  fact  is,  and  always  has  been,  that 
measurement  of  the  limb  in  which  a  long  adult  bone  has  been  broken 
obliquely  and  has  unite<l,  shows,  in  a  large  majority  of  cases,  that  it  is 
shorter  than  the  other;  and  the  frequency  of  this  occurrence  is  evidence 
that  in  many  cases  it  becomes  the  shortest  limb,  although  it  was  origi- 
nally the  longest,  and  it  leaves  a  possible  question  whether  those  few  eases 
which  we  have  regarded  as  perfect  results,  because  the  opposite  limbs 
were  after  consolidation  of  the  same  length,  were  not  then  symmetrical 
s-jlely  in  consequence  of  the  shortening;  and  we  may  consider  it  probable 
that  in  other  cjises  the  actual  shortening  is  much  more  than  is  indi- 
c-ated  by  the  measurements.  Nevertheless  the  unpleasant  fact  remains, 
an<l  is  rendered  only  the  more  conspicuous,  that  oblique  fractures  of  the 
long  bones  in  the  adult  generally  shorten,  inasmuch  as  we  find  in 
nearly  all  cases  the  broken  limb  the  shortest.  When  we  have  found 
an  apparatus  or  a  mode  of  dressing  which  will  make  a  broken  lim]>  as 
long  as  or  longer  than  the  other  as  often  as  it  is  found  to  be  normally, 
then  we  may  lay  aside  the  tape  and  line,  for  it  will  be  of  no  further  use; 
practically,  also,  our  labors  will   ])e  ended,  for  shortenings  no  greater 

*  Philadelphia  Mwlical  Times,  Jan.  1»3,  1875.    Anier.  Journ.  Med.  Sci.,  April,  \hl'). 
Archives  of  Clinical  Surtren-.  Feb.  1S77.     Hospital  Gazette,  April  12.  IS71>. 

*  Garson,  Journal  of   Anatomv  and  Phvsiologv,  vol.  xiii.  p.  502,  1S70.     Nature, 
Jan.  26.  1884. 
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than  normal  deviations  occasion  no  maiming  or  halting,  and  are  of  no 
consequence. 

A  distinguished  English  surgeon  has  recently  said  that  he  has  given 
up  measuring  broken  thighs, — because  of  the  uncertainty  of  measurements, 
I  infer.  This  is  a  return  to  the  practice  of  surgeons  for  many  centuries 
preceding  the  present  century.  Until  within  the  last  thirty  years  no 
systematic  attempt  was  ever  made  to  determine  the  exact  length  of  limbs 
after  fractures.  Tables  were  given  from  various  hospitals  at  home  and 
abroad,  declaring  how  many  were  cured,  with  some  slight  notices  of  de- 
formity, but  with  no  reference  to  the  amount  of  shortening.  It  was  this 
which  led  Mr.  Johnson,  the  famous  editor  of  the  London  Medico-Chi- 
riirgical  Review^  to  say  of  Mr.  Radley's  results,  that  he  would  "  like  to 
know  something  about  the  length  of  the  cured  limb,  and  a  few  other 
matters  of  that  sort." 

In  the  April  number  of  the  Buffalo  Medical  Journal  for  1849,  I 
published  the  results  of  a  careful  measurement  of  136  cases  of  fracture 
of  the  long  bones,  treated  in  various  ways  by  different  surgeons.  So  far 
as  I  know,  this  was  the  first  publication  of  the  kind  ever  made.  In  1853, 
Dr.  John  Boardman  published  from  my  notes  additional  cases,  making 
461  in  all.  In  my  report  on  deformities  made  to  the  American  Medical 
Association  in  1855-6—7,  additional  cases  were  reported  at  length, 
making  a  total  of  605. 

The  results  of  these  observations  -were  startling,  both  to  the  author 
and  the  public  generally,  and  led,  I  have  reason  to  believe,  to  that  wide- 
spread interest  which  has  since  manifested  itself  in  this  country,  as  to 
the  causes  of  the  apparent  defects  in  this  department  of  surgery,  and  to 
serious  inquiry  as  to  the  remedy.  Surgeons  everywhere  were  stimulated 
to  a  new  exercise  of  their  ingenuity  and  skill.  Then  followed  speedily 
the  abandonment  of  all  the  double  inclined  planes  for  fractures  of  the 
femur,  and  also  of  the  long  splints  of  Desault,  Boyer,  Liston,  Hagedom, 
Gibson,  Physick,  and  others,  which,  while  they  gave  better  results  so  fer 
as  the  form  of  the  limb  was  concerned,  made  little  or  no  improvement  in 
the  matter  of  length.  I  do  not  hesitate  to  say  that  within  these  last  thirty 
years,  through  the  more  intelligent  efforts  and  correctly  applieil  genius 
of  surgeons,  the  proper  treatment  of  fractures  has  made  more  progress 
than  it  had  in  all  the  centuries  preceding ;  and  especially  is  this  true  of 
fractures  of  the  femur,  where  the  defects  were  most  apparent,  and  the 
remedies  were  most  needed. 

Shall  we  cease  these  efforts  now,  when  the  attainment  of  practical  per- 
fection is  almost  within  sight  ?  So  far  as  the  lower  extremities  are  con- 
cerned, with  the  present  appliances,  lateral  obliquity,  or  deformity  from 
this  cause,  in  the  case  of  simple  fractures,  is,  according  to  my  personal 
experience,  no  longer  necessary ;  while  the  average  length  of  the  limbs 
is  greatly  increased.  AVe  shall  have  abandoned  the  further  advancement 
of  this  branch  of  science  when  we  cease  to  measure  limbs. 

As  to  the  mode  of  measuring  limbs,  I  shall  sj)eak  in  connection  with 
particular  fractures. 

I  think  it  proper  to  mention  venous  and  fatty  embolisms  in  connection 
with  prognosis  in  fractures,  since  modern  pathological  investigations  have 
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established   their  occasional  connection  as  sequences,  if  not  as  conse- 
quences. 

Virchow,  in  1846,  was  the  first  to  call  attention  to  an  example  of 

pulmonary  embolism  due  to  the  presence  of  a  venous  clot  and  consequent 

upon  a  fracture.     Since  then,  similar  examples  have  been  reported  by 

other  surgeons;    the  accidents  having  taken  place  usually  at  periods 

varying  from  two  to  six  or  seven  weeks  after  the  fracture  occurred,  and 

being  due,  as  is  believed,  to  the  displacement  of  a  clot  from  a  vein  in  the 

vicinity  of  the  fracture,  whose  channel  had  been  temporarily  closed  by 

inflammation  and  pressure. 

The  presence  of  a  pulmonary  venous  embolism  in  the  lungs  may  be 
recognized  by  the  sudden  occurrence  of  pain,  cough,  and  dyspnoea,  ac- 
companied, perhaps,  with  bloody  expectoration,  and  the  .usual  physical 
signs  of  localized  congestion  or  consolidation.  In  some  cases,  the  symp- 
toms are  more  urgent,  and  the  patient  dies  in  a  few  minutes. 

In  1864,  Floumoy  reported  a  death  from  fatty  embolism,  consequent 
upon  a  fracture  of  the  leg,  death  having  occurred  thirty-six  hours  after. 
Since  then,  Busch,  Wagner,  Czemy,  and  others  have  reported  similar 
examples.  The  accident  is  supposed  to  be  due  to  the  absorption  into  the 
venons  and  capillary  circulation  of  the  crushed  fat  globules  contained  in 
the  marrow  at  or  near  the  point  of  fiucture.  The  symptoms  are  said  to 
resemble  those  of  shock  and  of  traumatic  and  alcoholic  delirium ;  but  an 
interval  always  exists  between  the  occurrence  of  the  accident  and  the 
accession  of  the  symptomatic  phenomena,  which  latter  are  by  no  means 
uniform,  the  most  reliable  signs  being  referable  to  pulmonary  and  cardiac 
obstructions.  The  breathing  becomes  suddenly  difficult  or  labored ;  the 
pulse  becomes  feeble  and  rapid,  the  countenance  pale  or  cyanosed,  and 
delirium,  followed  by  coma,  terminates  speedily  in  death.  It  is  affirmed 
also,  that  in  other  cases,  where  the  fatty  embolisms  are  less  extensively 
feributed,  the  symptoms,  although  presenting  the  same  general  type, 
are  less  urgent,  and  may  terminate  in  recovery. 

It  is  gratifying  to  know  that  both  of  these  forms  of  embolism,  as 
sequences  of  a  fracture,  are  probably  exceedingly  rare,  and  that  some 
excellent  pathologists  have  even  denied  that  any  relation  wliavever  has 
been  shown  to  exist  between  the  presence  of  the  oil-cells  in  the  blood- 
vessels and  capillaries  and  the  symptoms  which  have  been  attributed  to 
them. 


CHAPTER    VI. 

GENERAL  TREATMENT  OF  FRACTURES. 

All  that  has  been  said  in  relation  to  the  propriety  of  handlin^r  a 
broken  limb  gently,  when  the  surgeon  is  examining  the  position  and 
diaracter  of  the  fracture,  is  ecjually  applicable  to  the  lifting  and  trans- 
Jjorting  of  the  patient  to  his  bed,  to  the  removal  of  the  clothing,  and 
t''  the  general  management  of  the  limb  before  it  is  dressed.     Rude  or 
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awkward  manipulations,  by  which  needless  pain  is  inflicted,  are  not 
simply  acts  of  wanton  cruelty,  but  they  are  sources,  and  I  think  I  may 
say  frequent  sources,  of  inflammation,  suppuration,  and  gangrene.  Here, 
as  in  all  the  subsequent  handlings,  everything  should  be  done  slowly, 
thoughtfully,  and  systematically.  Yet  it  is  difficult  to  state  the  precise 
manner  in  which  the  surgeon  ought  to  proceed.  Much  will  depend  upon 
the  circumstances  of  the  case,  something  upon  one's  natural  tact,  and 
upon  the  amount  of  experience,  but  more,  I  think,  upon  natural  kind- 
ness of  heart,  and  social  education.  The  man  of  refinement  and  sensi- 
bility will  know  instinctively  how  to  proceed,  and  needs  no  instruction. 
They  who  lack  these  qualities  can  never  learn,  and  it  would  be  quite 
useless  to  undertake  to  teach  them.  I  sincerely  wish  such  men  as  these 
latter  would  Qnd  some  more  suitable  employment  than  the  practice  of  a 
humane  art. 

Nearly  all  fractures  present  three  principal  indications  of  treatment, 
namely :  to  restore  the  fragments  to  place  as  completely  as  possible ;  to 
maintain  them  in  place ;  and  to  prevent  or  to  control  inflammation,  spasms, 
and  other  accidents. 

It  ought  to  be  regarded  as  a  rule,  liable  only  to  rare  exceptions,  that 
broken  bones  should  be  restored  to  place,  or  to  the  position  in  which  we 
hope  to  maintain  them,  as  soon  as  possible  after  the  occurrence  of  the 
accident.  If  the  patient  is  seen  within  the  first  few  hours,  or  before 
much  swelling  has  taken  place,  we  scarcely  know  the  circumstances  which 
would  warrant  an  omission  to  adjust  the  fragments  either  end  to  end  or 
side  by  side,  as  the  one  or  the  other  might  be  found  to  be  practicable. 
We  have  before  sufficiently  explained  the  general  impossibility  of  again 
restoring  to  place,  end  to  end,  and  fibre  to  fibre,  fragments  which  have 
been  made  to  override.  We  are  therefore  in  no  danger  of  being  under- 
stood to  say  that  bones  should  in  all  cases  be  immediately  ''set,**  in  the 
popular  sense  of  this  term.  They  ought  to  be  "  set,**  no  doubt,  if  this 
can  be  accomplished  through  the  application  of  a  prudent  amount  of 
force ;  but  if  they  cannot  be  thus  placed  end  to  end,  they  may  at  least 
be  laid  in  such  a  manner  side  by  side  as  to  restore,  in  some  measure,  the 
natural  axis  of  the  limb,  and  prevent  the  points  of  the  bone  from  pressing 
unnecessarily  into  the  flesh. 

Experience  has,  indeed  furnished  us  with  four  or  five  very  good  reasons 
why  broken  bones  should  be  reduced  as  soon  as  possible.  When  the 
injury  is  recent,  the  muscles  offer  less  resistance ;  their  resistance  being 
increased  after  a  time  not  only  by  the  reaction  which  ensues  upon  the 
shock,  but  also  by  actual  adhesion  between  their  fibres ;  effusions  distend 
both  the  muscles  and  the  skin,  and  compel  the  limb  to  shorten ;  the 
constant  goading  of  the  flesh  by  the  sharp  points  of  the  broken  bones 
increases  the  muscular  contractions ;  the  patient  will  submit  readily  to 
manipulation  and  extension  at  first,  but  after  tlie  lapse  of  a  few  days  it 
is  very  seldorp  that  he  will  permit  the  limb  to  be  in  any  manner  dis- 
turbed, even  if  he  is  assured  that  his  refusal  entails  upon  him  a  great 
deformity.  If  it  is  true  tliat  no  callus  or  bony  structure  is  depositeil 
earlier  than  the  seventh  or  tenth  day,  it  is  also  true  that  the  renewed 
attempt  to  adjust  the  bones  at  this  period,  by  chafing  and  tearing  again 
the  tissues,  reduces  the  fracture,  in  some  degree,  to  the  same  condition 
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in  which  it  was  at  first,  and,  consequently,  the  time  which  has  elapsed, 
or,  at  least,  a  portion  of  it,  may  be  regarded  as  lost. 

We  cannot,  therefore,  understand  the  argument  by  which  Bromfield, 
South,  and  a  few  other  surgeons  have  persuaded  themselves,  that  reduc- 
tioti  should  never  be  attempted  before  the  third  or  fourth  day ;  nor, 
indeed,  do  we  fully  appreciate  the  refinement  which  Malgaigne  has  given 
to  this  question,  in  itself  so  simple.  To  aflSrm  that  we  ought  not  to 
reduce  the  bones  to  their  original  positions  during  the  period  of  intense 


Fig.  6. 


Fio.  7. 


Many-tailed  bandage. 

inflammation,  or  of  great  swelling, 
or  while  the  muscles  are  acting 
spasmodically,  is  only  to  aflBrm 
that  we  may  not  do  what  is  impos- 
sible ;  and  the  attempt  to  do  which, 
therefore,  can  only  be  mischievous  ; 
but  to  authorize  tlieir  restoration 
to  a  better  position,  by  sucli  ma- 
nipulation, extension,  and  lateral 
support  as  they  may  comfortably 
bear,  is  warrantable  under  any  cir- 
cumstances. The  practice  is  not 
only  defensible,  but  imperative, 
and  we  do  not  think  any  really 
^und  and  practical  surgeon  ever  intended  to  teach  the  contrary.  We 
say  still,  if  bones  am  be  easily  reduced,  or  tlie  position  of  the  fragments 
iniproved  at  any  momnnt,  or  under  any  circumstances,  it  ought  to  be 
done;  and  if  we  fail  in  accomplishing  all  that  we  wish  to  do  in  the  first 
instance,  we  must  remain  incessantly  watcliful  to  seize  the  earliest  oppor- 
tunity which  presents,  to  complete  the  adjustment.  No  doubt  our  eftbrts 
^ill  prove  fruitless  very  much  in  proportion  to  the  amount  of  swelling, 
inflammation,  or  muscular  spasm  which  exists,  and  also  in  proportion  to 
the  time  which  has  elapsed  ;  but  this  will  not  excuse  us  for  omitting  to 
do  all  which  the  circumstances  permit. 

It  has  been  the  practice  of  most  surgeons,  for  a  long  period  to  cover 
^e  broken  limb  with  some  form  of  a  bandage  or  roller  before  applying 
the  lateral  splints.  (This  observation  was  more  true  when  I  published 
niy  first  edition  than  it  is  now.) 


Application  of  the  •*  roller  "  by  circular  and 
reversed  turn«. 
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Of  these  primary  dressings  there  are  two  principal  varieties :  first, 
the  *' roller''  or  simple  bandage,  applied  to  the  limb  in  circular  and  re- 
versed turns;  and  second,  the  "many-tailed  bandage,''  consisting  of  a 
piece  of  muslin,  or  other  cloth  torn  down  from  each  side  into  a  suitable 
number  of  strips,  leaving  the  centre,  which  is  to  be  applied  to  the  back 
of  the  limb,  entire. 


Fio.  8. 


Fig.  9. 


ApplioatioD  of  the  many-tailed  bandage. 


Bandage  of  Soaltetaf. 


A  modification  of  this  latter  bandage  consists  of  a  number  of  separate 
strips,  so  laid  upon  one  another,  commencing  from  above,  that  each 
strip  shall  overlap  the  other  by  one-third  or  one-half  of  its  breadth. 
This  is  called  the  bandage  of  Scultetus,  and  it  possesses  one  advantage 
over  the  many-tailed  bandage  just  described,  especially  in  the  case  of 
compound  fractures,  in  the  facility  with  which  each  separate  piece  may 
be  removed  and  another  substituted.  Some  surgeons  prefer  to  form  the 
bandage  of  separate  strips,  and  having  overlaid  them  in  the  manner 
directed,  to  unite  them  again  into  one  by  running  a  thread  through  the 
whole  mass  along  the  centre. 

Whichever  of  these  several  varieties  of  strips  a^e  employed,  the  mode 
of  applying  them  is  the  same.  They  are  folded  alternately  around  the 
limb,  being  made  to  overlap  and  cross  upon  each  other  in  firont,  and 
only  the  last  strip  or  two  is  fastened  with  a  pin. 

The  object  proposed  in  the  use  of  the  roller  or  of  the  many-tailed 
bandage  is  twofold ;  first,  to  compress  and  support  the  muscles,  by  which 
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their  tendency  to  contraction  is  in  some  measure  controlled ;  and  second, 
to  protect  the  limb  against  the  direct  pressure  of  the  side-splints. 

A  moment's  consideration  will  convince  us  that  the  first  of  these 
objects  is  in  most  cases  fully  attained  by  the  lateral  splints  themselves, 
and  by  the  bandages  by  which  they  are  retained  in  place ;  and  that  the 
second  can  be  as  well  accomplished  by  a  single  fold  of  cloth,  or  by  the 
compresses,  which  ought  generally,  even  when  the  roller  is  used,  to 
underlie  the  splints.     Nevertheless,  we  should  hardly  feel  authorized  to 
reject  these  primary  dressings  solely  because  the  splints  and  compresses 
furnish  a  convenient  substitute,  especially  since  we  are   compelled  to 
admit  that  they  are  occasionally  useful,  unless  objections  of  a  more 
serious  nature  could  be  brought  against  them.     Unfortunately,  this  latter 
supposition  is  actually  true.     By  ligating  the  limb  completely,  leaving 
no  point  of  the  tegumentary  surface  to  which  the  pressure  is  not  applied, 
tbey  too  often  occasion  congestion,  inflammation,  and  gangrene.     It  is 
not  until  lately  that  the  attention  of  surgeons  has  been  sufficiently  called 
to  this  subject ;  but  the  records  of  surgery  are  to-day  filled  with  these 
terrible  accidents,  formerly  attributed  to  the  original  injury  or  to  the 
splints  themselves,  but  now  understood  to  be  plainly  traceable  to  the  too 
common  employment  of  the  primary  bandage.     The  roller  is  by  far  the 
niurit  dangerous  dressing  of  the  two,  since  it  does  not  yield  to  the  swell- 
ing so  readily  as  the  bandage  of  strips,  and  it  is  more  objectionable  also 
on  account  of  the  inconvenience  of  applying  and  removing  it;  but  even 
the  bandage  of  strips  may  be  so  confined  as  to  produce  the  same  conse- 
(|uences,  as  I  myself  have  seen  in  more  than  one  instance.     It  is  also  all 
tile  more  dangerous  in  the  hands  of  the  inexperienced  surgeon,  because 
lie  feels  a  confidence  that  it  will  not  cause  ligation. 

Except  in  rare  cases  and  for  especial  reasons,  which  I  shall  attempt 
fo  indicate  in  their  appropriate  places,  I  cannot  recommend  the  employ- 
rotni  of  any  kind  of  bandages  next  to  tlie  skin. 

In  <>n]er  to  fulfil  the  second  indication,  namely,  to  maintain  the  frag- 
Qieuts  ill  place,  we  employ  usually  what  are  called  short,  side,  or  coap- 
^tion  splints,  and  long  or  extending  splints,  or  the  weight  and  pulley. 

'"^ide-splints  may  be  constructed  from  various  materials,  according  to 
Ai'size  and  circumstances  of  the  limb,  or  according  to  the  convenience 
of  the  surgeon ;  and  as  the  surgeon  cannot  be  expected  to  have  always 
on  hand,  at  the  bedside  of  the  patient,  such  splints  as  he  might  prefer  to 
u>t',it  i.<  well  for  him  to  understand  how  to  avail  himself  of  such  materials 
as  may  be  within  his  reach,  in  order  that  he  may  make  the  most  of  his 
sometimes  imperfect  resources. 

Lead,  sheet-iron,  zinc,  and  other  metals  have  been  occasionally  em- 
ploveil,  but  especially  tin  and  copper,  which  possess  all  of  the  requisite 
firmness  and  malleability  to  allow  them  to  be  hammered,  and  thus 
inoulded  to  the  limb.  In  general,  however,  they  are  unnecessarily 
Wvy,  and  demand  too  much  labor  to  be  wrought  into  shape.  I  have 
^metimes  employed  tin  splints  perforated  with  large  fenestne  to  diminish 
their  weight  and  increjise  their  flexibility,  and  found  them  to  answer,  in 
certain  emergencies,  an  excellent  purpose.  The  light  perforated  zinc 
^plmt.s,  introduced  into  the  U.  S.  Army  during  the  civil  war  of  I86I-60,  by 
4e  Sanitary  Commission,  were  found  exceedingly  useful  for  field  service. 
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Iron-wire  splints,  made  from  wire-cloth  or  coarse  gauze,  were  first 
publicly  mentioned,  so  far  as  I  can  learn,  in  a  communication  to  the 
Memphis  Medical  Itecorder^  made  by  Dr.  J.  C.  Nott,  of  Mobile ;  but  they 
have  been  brought  more  particularly  into  notice,  and  their  construction 
perfected,  by  Louis  Bauer.^  These  splints,  as  modified  by  Bauer,  are 
moulded  upon  "  gypsum  or  wooden  casts,"  of  different  sizes,  and  surrounded 
with  a  stout  iron- wire  frame,  in  order  to  give  them  the  requisite  degree 
of  firmness,  and  to  preserve  their  forms ;  after  which  they  are  tinned  by 
galvanism,  and  varnished,  to  prevent  them  from  becoming  rusted.  When 
applied.  Dr.  Bauer  recommends  that  they  shall  be  filled  with  loose  cotton, 
and  that  they  shall  be  held  in  place  by  rollers.  It  is  claimed  for  these 
splints  that  they  are  light,  flexible,  permeable  to  air  and  to  the  perspira- 
tion, and  that  they  permit  the  application  of  cooling  lotions  without 
impairing  their  firmness;  the  last  of  which  is  a  quality  of  questionable 
value,  since  lotions  applied  to  permanent  dressings  of  any  kind  are  only 
warm  fomentations,  and  do  not,  therefore,  in  this  respect  serve  the  pur- 
pose for  which  they  are  intended.  They  render  the  skin  tender,  and 
disposed  to  vesicate,  and  they,  also,  give  rise  to  a  sensation  of  scalding, 
which  is  sometimes  almost  intolerable.  The  water  soaks  into  the  bed, 
and  in  many  other  ways  renders  the  patients  uncomfortable.  Lotions 
are  only  applicable  where  the  dressings  are  open,  loose,  and  temporary. 

According  to  Poinsot  (note  to  French  edition  of  this  work),  the  wire- 
gauze  splint  has  been  used  in  the  Hospital  of  St.  Andrew,  Bordeaux, 
since  1868;  a  strip  of  leather  being  substituted  for  the  stout  wire  frame 
of  Bauer. 

The  same  objections  hold,  also,  to  this  as  to  all  other  forms  of  moulded 
metallic,  or  carved  wooden  splints,  namely,  that  they  seldom  exactly  fit 
the  limb,  even  when  the  supply  of  assorted  sizes  is  complete,  and  that 
they  are  not  suflBciently  flexible  to  adapt  themselves  to  anything  but  the 
slightest  irregularity  of  surface.  They  are  not,  however,  without  merit, 
and  they  deserve  at  least  a  qualified  commendation  in  many  cases. 

Horn  and  whalebone  may  be  employed  in  thin  plates,  or  in  the  form  oi 
narrow  strips  quilted  into  cloth;  but  they  are  expensive,  and  possess 
no  special  value  except  in  an  emergency.  Reeds,  the  coarse  rank  grass 
which  grows  in  swamps,  flags,  willow  branches,  and  unbroken  wheat 
straw,  may  be  quilted  between  two  thicknesses  of  cloth  in  the  same 
manner,  and  form  very  excellent  temporary  splints.  I  have  especially 
found  it  convenient  to  use  wheat  straw  in  the  form  of  junks.  Gathering 
up  a  bundle  of  unbroken  straws  of  the  size  of  my  arm,  I  roll  them 
snugly  in  a  broad  piece  of  cotton  cloth,  cut  off"  the  projecting  ends,  and 
then  stitch  up  the  cloth  neatly.  We  have  thus  a  splint  of  considerable 
firmness,  and  one  which  is  cool  and  especially  adapted  to  the  summer, 
.allowing  the  perspiration  to  evaporate  freely.  Straw  splints  wen 
employed  sometimes  by  Ambroise  Pare,  by  J.  L.  Petit,  Larrey,  anc 
I  have  seen  them  in  the  wards  of  certain  European  hospitals,  although  ] 
am  unable  now  to  say  under  whose  direction.  Mr.  Tuffhell,  of  Dublin 
Jias  especially  recommended  them  in  the  form  of  junks.^ 

*  Nott  and  Bauer,  Buf.  Med.  Journ.,  vol.  xii.,  April,  1867. 
«  Tuffnell,  New  York  Journ.  Mod  ,  ^larch,  1847,  p.  264. 
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Wooden  splints,  made  of  pine,  willow,  white  or  linden  wood,  or  of 
some  other  light  and  easily  wrought  timber,  are  probably  of  more  general 
application,  and  possess  greater  intrinsic  value  than  splints  constructed 
from  any  other  solid  material ;  but  I  wish  at  once,  and  for  all,  to  dis- 
claim any  intention  of  giving  even  a  qualified  approval  of  any  of  those 
carved,  polished,  and  generally  patented  wooden  splints,  which  are  manu- 
fectured  and  sold  by  clever  mechanics,  and  which  one  may  see  suspended 
in  almost  every  doctor's  oflSce,  whether  in  the  city  or  in  the  country. 
Constructed  with  grooves  and  ridges,  and  variously  inclined  planes,  for 
the  avowed  purpose  of  meeting  a  multitude  of  indications,  such  as  to 
protect  a  condyle,  to  press  between  parallel  bones,  to  follow  the  subsi- 
dence of  a  muscular  swelling,  etc.,  they  never  meet  exactly  a  single  one 
of  these  indications,  whilst  they  seldom  fail  to  defeat  some  other  indica- 
tion of  equal  importance.     They  deceive  especially  the  inexperienced 
Mrgeon  into  the  belief  that  he  has  in  the  splint  itself  a  provision  for  all 
these  wants,  and  consequently  lead  him  to  neglect  those  useful  precau- 
tions which  he  would  otherwise  have  adopted. 

If  carved  wooden  splints  are  employed,  they  ought  to  be  made  especi- 
ally for  the  case  under  treatment.  But  this  requires  time  and  some  more 
mechanical  skill  than  can  always  be  commanded;  and  when  accurately 
fitted,  it  is  quite  probable  that  the  subsidence  or  increase  of  the  swelling 
will,  within  the  next  forty-eight  hours,  render  some  change  in  the  form 
of  the  splint  necessary,  or  compel  the  surgeon  to  throw  it  aside. 

I  much  prefer  to  use  plain,  straight  strips  of  wood,  of  the  requisite 
width  and  length,  which  may  be  cut  at  any  moment  from  a  pine  shingle 
or  a  thin  piece  of.  board ;  but  in  order  that  these  splints  may  adapt 
themselves  to  the  inequalities  of  the  limb,  and  properly  support  the 
frafnnents,  they  ought  to  be  covered  with  a  muslin  sack,  open  at  both 
^n<is;  into  which,  an<l  on  the  side  of  the  splint  which  is  to  be  placed 
agiiinst  the  limb,  bran,  wool,  oakum,  curled  hair,  or  cotton  batting  may 
t>e|iR'ssed,  until  it  is  made  to  fit  accurately.  I  generally  prefer  cotton 
letting.  Bnin  is  liable  to  got  displaced,  and  curled  hair  does  not  pack 
finniy  enough.  When  the  sack  is  sufficiently  filled,  the  two  ends  must 
'>e  stitched  up.  This  mode  of  constructing  the  splint  is  simple  and  easy 
^faa'omplishment;  the  splint  can  be  fitted  very  accurately;  the  padding 
Dtver  becomes  displaced:  and  when  the  bandages  are  applied,  they  may 
te  pinned  or  sewed  to  the  cover  in  such  a  way  that  they  shall  not  slide 
01"  loosen. 

If  pads  are  employed  separate  from  the  splint — and  for  this  purpose, 
^50, 1  generally  prefer  the  cotton  batting — they  ought  to  be  made  an<l 
fitted  with  the  same  care,  and  neatly  stitched  together  at  their  ends, 
father  than  pinned.  Cotton  batting  laid  loosely  next  to  the  skin,  or 
Merneath  the  splints  at  any  point,  will  not  keep  its  place  so  well  as 
*hen  it  is  inclosed  in  covers — it  is  more  liable  to  get  into  knots,  and  it 
aa.^  altogether  a  slovenly  appearance.  The  pads  may  be  stitched  to  the 
ff>llor,  and  in  this  way  secured  effectually  in  place,  but  loose  cotton  is 
^uhjwt  to  no  control. 

When  I  speak  of  pads,  it  must  not  be  understood  that  I  intend  to 
^mmend  them  for  compresses,  or  for  the  purpose  of  pressing  fragments 
^to  place.    Nothing  could  be  a  greater  source  of  mischief  in  the  dressing 
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of  a  broken  limb.  I  have  only  directed  their  employment  as  a  means 
of  adaptation,  and  to  protect  the  skin  against  the  direct  pressure  of  the 
splint. 

Dr.  Jacobs,  of  Dublin,  says  that  he  has  seen  an  excellent  splint  made 
from  the  "fresh  bark  of  a  tree,  taken  off  while  the  sap  is  rising."  "  It 
fits  admirably,"  says  Dr.  Jacobs,  ''just  like  pasteboard  soaked  in  water."* 
Dr.  C.  C.  Jewett,  of  the  20th  Mass.  Vols.,  recommends  for  the  same 
purpose  the  bark  of  the  liriodendron,  or  tulip  tree. 

Hemlock-tanned,  undressed  sole  leather,  cut  into  shape  and  soaked  a 
few  minutes  in  water,  adapts  itself  easily  to  the  limb,  and  is  sufficiently 
firm.  It  is  especially  applicable  to  fractures  of  the  larger  limbs.  At 
Bellevue  Hospital  it  has  for  several  years  taken  the  place  of  almost  all 
other  materials,  for  the  construction  of  movable  splints.  Oak-tanned 
leather  is  less  flexible  than  the  hemlock-tanned,  and  does  not  make  so 

food  a  splint.  The  specimens  selected  should  be  of  medium  thickness, 
tefore  applying  the  splint  the  edges  should  be  bevelled  on  the  inner 
side,  and  the  corners  rounded,  and  a  piece  of  woollen  cloth  should  bo 
interposed  between  the  splint  and  the  skin.  The  leather  will  become 
hard  within  twenty-four  hours,  and  at  the  next  dressing  it  may  be  re- 
moved, covered  with  a  sack  made  of  woollen  or  cotton  cloth,  and  replaced. 
Dr.  Ap-M.  Vance,  assistant  at  the  Hospital  for  Ruptured  and  Cripples, 
Xew  York,  prefers  what  is  known  as  "  bridle  leather,"  which  is  more 
plastic  than  sole  leather,  hardens  as  quickly,  and  becomes  as  firm.  It 
can  be  made  very  hard  by  substituting  hot  water  for  cool  in  soaking  the 
leather. 

A   splint  is  also  occasionally  made  of  thin  calfskin,  veneered  with 
some  light  timber,  such  as  linden  or  white  wood,  the  latter  being  subse- 
quently split  into  strips  of  from  half  an  inch  to  one 
Fio.  10.  inch  in  width,  so  as  to  combine  a  certain  degree  of 

flexibility  with  the  requisite  firmness. 

The  lurks  use,  according  to  Sedillot,  in  a  similar 
manner,  the  "nervures"  of  palm,  laid  upon  sheep- 
skin, and  fastened  with  wooden  thongs;^  and  Pack- 
ard mentions  that  he  has  seen  narrow  slips  of  some 
light  wood  glued  in  the  same  way  upon  soft  pieces  of 
buckskin,  and  then  fastened  together  with  two  strips 
_  of  buckskin,  which  were  also  glued  to  the  splints.' 

Wood  and  leather  Common,  uupolishcd  pasteboard,  cardboard,  and  the 

splint.  stout  millboard  used  by  bookbinders,  constitute  in- 

valuable domestic  resorts,  since  they  can  generally 
be  found  in  the  house  of  the  patient ;  and  if  in  no  other  way,  pasteboara 
may  generally  be  had  at  the  expense  of  some  paper  box  or  of  the  loose 
cover  of  some  oLl  book.  For  small  bones,  the  thinner  sheets  afford  a 
sufficient  support;  but  for  large  bones  the  thick  binder's  board  is  neces- 
sary. In  preparing  the  latter  for  use,  it  ought  to  be  moistened  with 
water;  but  if  soaked  too  much  it  will  separate  and  fall  into  pieces,  or 
lose  its  firmness  when  <lry,  in  consequence  of  having  parted  with  some  of 

*  Jacobs,  New  York  .Joiirn.  Mod.,  March,  1847,  p.  265,  from  Dullin  Med.  Press. 
«  Ainer.  Journ   Med.  Sci.,  vol.  xxiii.,  Feb.  1830,  p.  481. 
»  Puckurd's  edition  of  Mal^aigne,  vol.  i.  p.  173. 
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its  paste.  This  splint  may  be  applied  to  the  limb  without  the  inter- 
position of  anything  but  a  few  folds  of  muslin  cloth,  or  a  piece  of  flannel ; 
or  we  may  use  instead  a  single  sheet  of  cotton  wadding.  It  must  be 
bound  to  the  limb  by  the  roller  whilst  it  is  moist;  and,  as  it  dries  speedily, 
it  forms  a  smooth,  firm,  and  reliable  splint. 

Felt,  made  of  wool  saturated  with  gum  shellac,  and  pressed  into  sheets, 
makes  an  excellent  moulding  tablet  for  splints.     This  may  be  obtained 
at  any  hat  manufactory.     Until  recently,  they  were  manufactured,  and 
moulded  into  a  great  variety  of  forms,  by  Dr.  David  Ahls,  at  York, 
Pennsylvania.     A  similar  material  is  now  made  and  sold  by  J.  Peirce, 
of  Bristol,   Pa.     A  much  cheaper  material,   however,  and  which  has 
nearly  all  the  qualities  of  the  real  felt,  may  be  made  from  old  pieces  of 
broadcloth,  or  from  any  similar  closely  woven  texture,  by  saturating  it 
thoroughly  with  gum  shellac,  the  gum  being  dissolved  in  alcohol  in  the 
proportion  of  one  pound  of  the  former  to  two  quarts  of  the  latter.     Thus 
prepared,  it  is  to  be  spread  upon  both  surfaces  of  the  cloth  with  a  com- 
mon paint-brush.     When  this  first  coat  is  well  dried  by  suspending  the 
cloth  where  the  air  will  have  free  access  to  both  surfaces,  a  second  must 
bespread  upon  one  of  the  surfaces;  and  then  a  third;  the  cloth  being 
allowed  to  dry  after  each  successive  coat.     Finally,  the  sheet  is  to  be 
folded  upon   itself,   so  as  to  bring  the   most  thickly  covered  surfaces 
together,  and  pressed  with  a  hot  flatiron.     If  it  is  necessary  to  have 
greater  strength,  more  gum  may  be  laid  upon  the  cloth,  and  it  may  be 
again  folde<i  and  pressed.     When  used,  it  is  to  be  dipped  into  boiling 
water  or  held  near  the  fire  until  it  becomes   flexible.     Shellac   cloth 
hardens  very  rapidly  in  cooling,  and  demands,  therefore,  some  quickness 
in  its  application ;  but  once  applied  and  fitted,  it  forms  a  hard  but  smooth 
splint,  well  adapted  for  all  the  purposes  for  whicli  it  is  designed.     It  is 
^^W  to  mention,  if  one  wishes  to  keep  any  portion  of  the  solution  which 
i^  not  use<l,  that,  in  order  to  prevent  evaporation,  tlie  vessel  in  which  it 
1^  contiiined   must  be  closely  covered.     Boiling  water  deprives  it  of  a 
portion  of  its  shellac,  and  it  is  better  to  soften  it  by  holding  it  to  tlie  fire. 
Recently,  I  have  found  an  article,  made  by  I.  M.  Holly,  a  manufac- 
turer of  hatters'  i^roods,  at  77  Greene  Street,  New  York,  which  is  better 
for  jireneral  use  than  woollen  cloth  treated  with  gum  shellac.     The  fabric 
is  lighter,  cheaper,  and  more  flexible.     It  is  made  of  from  four  to  six 
lavers  of  cotton  cloth,  saturated  with  gum  sliellac  and  smoothly  ])ressed, 
and  is  sold  by  the  manufacturer  at  the  rate  of  about  two  dollai*8  per  yard. 
At  the  pres<:nt  time  it  is  used  more  often  by  myself,  than  any  otlier 
material  for  the  ordinary  purposes  of  a  movable  plastic  splint,  and  I  think 
is  preferreil  by   most  of  our  surgeons.     It  is  light,   and,   if  dipped   in 
hot  or  boiling  water  for  a  few  moments,  it  becomes  sufficiently  flexible  to 
a<Japt  itself  readily  to  almost  any  inequality  of  surface,     l^efore  being 
cut,  a  paper  model  should  be  made  from  the  limb  to  serve  as  a  pattern. 
It  hardens  quickly,  but  not  too  quickly  for  accurate  adjustment. 

There  has  been  lately  introduced  from  Boston,  Mass.,  a  kind  of  blanket 

cloth,  coated  on  one  side  only  with  shellac,  but  it  seems  unnecessarily 

thick   and  heavy,  and   hjis  not  much   firmness,  and   is,   I  think,  in  all 

res|)ects  much  inferior  to  the  cotton  cloth  shellac  material  last  described. 

The  principal  objection  to  all  of  those  forms  of  splints  which  contain 
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gum  shellac  is,  they  harden  so  rapidly  after  being  made  flexible  by  ex- 
posure to  heat,  that  it  is  often  found  diflScult  to  give  them  an  accurate 
mould  to  the  limb. 

It  has  been  objected  to  the  felt  splint  occasionally,  that  it  is  impervious 
to  air  and  moisture,  and  that  it  confines  the  insensible  perspiration;  but, 
as  I  never  use  splints  of  any  kind  without  underlaying  them  with  com- 
presses, or  woollen  cloth,  which  act  sufficiently  as  absorbents,  I  have 
never  been  aware  of  any  inconvenience  from  this  source. 

Dr.  R.  0.  Cowling,  of  Louisville,  Ky.,  has  called  attention  to  the 
value  of  Manilla  paper  in  the  construction  of  splints.*  A  limited  use  of 
this  material  satisfies  me  that  it  possesses  most  of  the  qualities  of  a  good 
splint.  It  is  cut  into  strips,  stiffened  with  starch,  and  applied  longitudi- 
nally or  spirally,  as  may  be  necessary  to  cover  the  limb  completely  and 
smoothly.  For  the  lower  extremities  six  to  eight  layers  are  required. 
The  material  may  be  obtained  at  most  large  paper  stores. 

The  employment  of  gutta  percha  as  a  coaptation  splint  was  first  sug- 
gested and  practised  by  Oxley,  of  Singapore.  For  fractures  of  the  thigh, 
and  for  the  large  bones  generally,  I  prefer  a  thickness  of  about  one-sixth 
or  one-fifth  of  an  inch;  but  for  the  fingers  or  toes  it  need  not  be  more 
than  one-sixteenth  of  an  inch  in  thickness.  In  its  natural  state,  and  at 
the  ordinary  temperature  of  the  body,  it  is  nearly  as  hard  and  as  inflex- 
ible as  bone;  but  when  immersed  in  hot  water  it  almost  immediately 
softens,  and  would  become  too  soft  to  be  conveniently  handled  unless 
soon  removed.  It  can  therefore  be  adapted  to  any  surface,  however 
irregular,  and  its  form  may  be  changed  as  often  as  may  be  necessary. 
It  does  not  harden  as  rapidly  as  felt,  and  it  possesses,  therefore,  in  this 
respect,  an  advantage,  since  it  allows  the  surgeon  more  time  for  adjust- 
ment; whilst,  on  the  other  hand,  it  hardens  much  more  rapidly  than 
either  starch,  paste,  or  dextrine.  Ten  or  twenty  minutes  is  all  the  time 
usually  required  for  gutta  percha  to  acquire  that  degree  of  firmness 
which  will  prevent  it  from  yielding  under  the  pressure  of  a  bandage. 

To  use  gutta  percha  skilfully  requires  some  experience,  and  I  have 
known  surgeons  to  reject  it  after  a  single  trial ;  but  by  those  who  have 
acquired  the  necessary  skill  it  is  generally  regarded  as  an  invaluable 
resource. 

When  constructing  from  this  material  a  thigh-splint,  we  should  order 
a  very  large  tin  pan,  or  some  open,  flat  tray,  in  which  we  may  lay  the 
splint  at  full  length.  If  the  splint  is  required  to  be  twelve  inches  long 
and  six  inches  wide,  we  must  cut  it  about  fourteen  inches  long  by  seven 
wide,  so  as  to  allow  for  the  contraction  which  always  takes  place  more  or 
less  when  the  hot  water  is  applied.  It  is  then  to  be  laid  upon  a  sheet  of 
cotton  cloth  of  more  than  twice  the  width  of  the  splint,  in  order  that  the 
cloth  may  envelop  it  completely  when  it  is  folded  upon  it;  and  the  cloth 
should  be  enough  longer  than  the  splint,  to  enable  us  to  handle  and  lift 
it  by  the  two  ends  without  immersing  our  fingers  in  the  hot  water. 
If  the  gum  is  not  thus  covered  and  supported,  it  will  adhere  to  the 
vessel,  to  the  fingers,  to  the  surface  of  the  limb,  and  indeed  to  whatever 
else  it  comes  in  contact  with;   it  may  even  fall  to  pieces,  or  become 

*  American  Practitioner,  Jan.  1871. 


GENERAL  TREATMENT  OF  FRACTURES.         71 

veiT  much  stretched  and  distorted  by  its  own  weight.  The  cloth  cover 
will  generally  adhere  to  the  splint,  and  may  be  permitted  to  remain  upon 
it  permanently. 

Place  the  splint,  thus  covered,  in  the  basin,  and  pour  on  the  water 
slowly.  As  soon  as  it  is  sufficiently  softened,  lay  it  over  the  limb, 
moulding  it  careftilly  with  the  hands,  or  by  pressing  it  against  the  limb 
with  a  pillow.  If  it  does  not  harden  rapidly  enough,  this  process  may 
be  hastened  by  sponging  the  outer  surface  with  cold  water ;  and  as  soon 
as  it  has  acquired  sufficient  firmness  to  support  itself,  it  may  be  removed 
and  immersed  in  a  pail  of  cold  water  or  placed  under  a  hydrant;  after 
this,  it  is  to  be  neatly  trimmed  and  wiped  dry,  when  it  is  ready  for  use. 

When  gutta  percha  remains  a  long  time  exposed  to  the  air,  it  gradually 
oxidizes,  its  color  becomes  darker,  it  loses  its  tenacity  and  flexibility. 
This  may  be  prevented  by  keeping  it  constantly  immersed  in  cold  water. 
It  may  be  sufficient  to  place  it  in  a  damp  cellar. 

The  same  objection  has  been  made  to  gutta  percha  which  is  occasion- 
ally made  to  felt,  namely,  that  it  confines  the  perspiration,  but  to  this 
I  have  already  sufficiently  replied. 

There  is  scarcely  any  fracture  demanding  the  use  of  a  splint  in  which 
I  have  not  demonstrated  its  utility,  but  it  is  especially  valuable,  as  I 
shall  have  occasion  to  mention  again,  as  an  interdental  splint  in  fractures 
oF  the  jaw,  and  as  a  moulding  tablet  in  all  fractures  occurring  in  the 
vicinity  of  joints. 

Sheets  of  gutta  percha  of  any  required  thickness  may  be  obtained  in 
this  city  of  Mr.  Bishop,  the  manufacturer,  on  Twenty-fifth  Street,  near 
the  East  River.     One  pound  will  make  about  four  thigh-splints. 

Benjamin  Welch,  of  Lakeville,  Conn.,  has  contrived  a  very  ingenious 

applicjition  of  gutta  percha  to  the  purposes  of  a  splint,  by  veneering  a 

tliin  plate  of  the  gum  with  equally  thin  plates  of  elastic  wood.     The 

veneering  is  laid  upon  both  sides,  and  then  it  is  pressed  into  form  in 

moulds.     The  elasticity  of  the  wood,  together  with  the  plasticity  of  the 

Jium,  enables  the  surgeon  to  cliange  its  form  somewhat  at  pleasure,  by 

dipping  it  into  hot  water.     Its  form  cannot,  however,  be  changed  to  any 

gre-at  extent,  and  by  frequent  immersion  in  hot  water  the  veneering  is 

apt  to  loosen  from  the  gutta  percha. 

The  moulding  tablet  of  Alfred  Smee,  composed  of  gum-arabic  and 
vMtinfr,  spread  upon  cloth, ^  has  nothing  special  to  recommend  it;  any 
niore  than  the  cloth  splints,  hardened  with  the  whites  of  eggs  and  flour, 
^^\  by  Larrey.^  Starch  and  alum,  glue,  pitch,  and  various  other  ma- 
terials of  a  similar  character  deserve  only  to  be  mentioned  as  having 
Wn  occasionally  employed,  but  which  have  never  succeeded  in  securing 
for  themselves  the  confidence  of  surgeons. 

Immnrahle  or  Permanent  Dressings. — In  1884,  Seutin,  of  Brussels, 
•ntrcMluce<l  the  use  of  starch  as  a  means  of  hardening  the  bandages ;  his 
inethod  of  using  which  is  essentially  as  follows :  A  dry  roller  is  first 
^pphe<l  to  the  skin,  and  then  smeared  with  starch  ;  all  of  the  bony  promi- 

'  AniPr.  .Toum.  Med.  Sci.,  vol.  xxvi.  p.  220,  May,  1^40;  from  London  Lancet, 
J'in.  -Jo.  1840. 

^Amcr.  .Journ.  Med.  Sci.,  vol.  ii.  p.  216,  Mav,  1828;  from  Journal  des  Progres, 
V'.l.  iv. 
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nences  and  irregularities  of  the  limb  are  filled  up  or  covered  with  cotton 
batting,  charpie,  down,  etc. ;  strips  of  pasteboard,  or  of  binders'  board 
moistened  and  covered  also  with  starch,  are  now  laid  alongside  the  limb, 

over  which  again  are  turned  in  succession 
one,  two,  or  three  layers  of  the  starched 
roller;  the  number  of  rollers  and  the 
thickness  of  the  pasteboard  being  propor- 
tioned to  the  size  of  the  limb  or  to  the 
required  strength  of  the  splint.  The 
whole  is  completed  by  starching  the  out- 
side of  the  last  bandage. 

This  dressing  will  generally  become 
dry  within  from  thirty  to  forty  hours; 
which  process  may  be  expedited  by  ex- 
posing its  sides  as  much  as  possible  to  the 
air,  or  by  the  application  of  artificial  heat 
with  bags  of  dry  sand,  or  with  hot  bricks. 
As  a  temporary  support  until  the  drying 
is  completed,  some  surgeons  lay  upon  each 
side  of  the  limb  additional  splints,  securing 
them  in  place  with  tapes.. 

As  soon  as  the  bandages  are  dry,  they 
are  to  be  cut  along  the  front  to  a  sufficient 
extent  to  permit  of  an  examination  of  the 
limb,  and  then  closed  with  an  additional 
roller.  For  the  purpose  of  opening  the 
bandages,  both  at  this  period  and  subse- 
quently, Seutin  uses  a  pair  of  strong  scis- 
sors or  pliers,  such  as  are  represented  in 
Fig.  12. 

On  the  third  or  fourth  day,  or  as  soon 
as  the  subsidence  of  the  swelling  may  render  it  necessary,  the  bandages 
should  be  cut  open  through  their  whole  extent,  the  edges  pared  off  and 
brought  together  again  snugly  with  an  additional  roller. 


Starch  bandages,  applied  for  a 
broken  thigh. 


Fig.  12. 


Soutin's  pliers. 


In  1837,  Velpeau  substituted  dextrine  ("  British  gum  ") ;  a  kind  of  glue 
or  jelly  obtained  by  the  continued  action  of  diluted  sulphuric  acid  upon 
starch  at  the  boiling-point.  It  is  prepared  for  use  by  dissolving  it  in 
alcohol  or  tincture  of  camphor,  or  camphorated  brandy,  until  it  has  ac- 
quired about  the  consistence  of  honey ;  at  this  point  hot  water  should  be 
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added,  reducing  its  consistence  to  that  of  thin  treacle,  when,  after  obe  or 
two  minutes'  shaking,  it  is  ready  for  application.  According  to  F. 
d'Arcet,  the  proportions  most  favorable  to  the  drying  and  solidifying  of 
the  apparatus  are,  one  hundred  parts  of  dextrine,  sixty  of  camphorated 
brandy,  and  fifty  of  water.  Malgaigne,  to  whom  I  am  indebted  for  this 
observation  of  d'Arcet,  says,  also,  in  a  note,  "As  regards  dextrine,  an 
important  point  was  recently  brought  practically  under  my  notice,  viz., 
that,  as  sold  in  the  shops,  it  is  often  unfit  for  making  an  agglutinative 
mixture;  it  forms  lumps  with  alcohol,  as  starch  does  with  cold  water, 
without  cohering ;  and  twice  in  succession  I  have  been  obliged  to  change 
the  supply  at  the  Hopital  Saint  Antoine.  The  dextrine  thus  deteriorated 
is  whiter  and  less  saccharine ;  it  crepitates  more  in  the  fingers ;  and  on 
poaring  a  few  drops  of  tincture  of  iodine  into  the  solution,  there  is  pro- 
duced a  violet  tint,  indicating  the  presence  of  fecula ;  while  true  dextrine, 
treated  with  iodine,  gives  a  vinous  red,  or  the  color  of  onion-peel.**  The 
addition  of  one  part  of  common  glue  to  six  of  dextrine,  renders  the  splint 
more  tough. 

Velpeau  soaked  his  bandages  with  the  dextrine  before  applying  them, 
but,  like  Seutin,  he  applied  his  first  roller  dry.  He  used  but  one  band- 
age, which  he  carried  first  fi*om  below  upwards,  and  then  fi*om  above 
downwards ;  and  he  rarely  thought  it  necessary  to  employ  the  pasteboard 
as  a  collateral  support. 

Tripolith  was  first  introduced  by  Skenk  as  a  substitute  for  plaster  in 
the  preparation  of  bandages.  It  is  a  gray  powder,  composed  of  lime, 
silex,  and  oxide  of  iron.  Lately  Langenbeck  and  other  German  sur- 
geons, and  some  of  the  French  surgeons,  including  M.  Poinsot,  have 
spoken  of  it  quite  enthusiastically.  It  hardens  much  more  quickly  than 
plaster,  and  is  much  lighter,  in  both  of  which  qualities  it  resembles 
•lexirine.'  But  Dr.  N.  S.  Nelson,  in  his  inaugural  thesis  at  Harvard, 
declares  that  he  h*as  experimented  with  it,  and  that  it  hardens  too  quickly ; 
tl»at  it  is  not,  as  claimed  by  Langenbeck,  impervious  to  water ;  that  it  is 
expensive,  and  as  a  splint  *' untrustworthy."^ 

A  mixture  composed  of  equal  parts  of  precipitated  chalk  and  gum- 
araltic.  rc<luce<l  to  a  proper  consistence  by  boiling  water,  applied  to  rollers 
^h\i'  tliey  are  being  applied  to  the  limb,  forms  a  firm  and  light  splint. 
It  lias  the  advantage  also  of  hardening  quickly. 

Sfartin  and  Tait,  of  London,  recommend  paraffine,  which,  being  thor- 
oii;:lily  melted,  is  cooled  a  little,  to  render  it  more  viscid,  and  then 
nihbe<l  into  the  meshes  of  the  bandage,  during  the  process  of  application 
wifh  a  paint-brush. 

Morgan,  of  the  Middlesex  Hospital,  uses  the  best  French  glue,  dis- 
•folvi-d  in  water,  with  a  little  alcohol ;  while  Levis,  of  Philadelphia,  has 
reeonnnended  glue  mixed  with  a  small  amount  of  oxide  of  zinc,  the  latter 
bfiij<r  added  to  hasten  the  process  of  hardening. 

Silicate  of  soda,  of  potai«sa,  or  of  magnesia,  have  also  been  employed 
in  the  c^ame  manner.  Of  these  the  silicate  of  soda  is  the  least  expen- 
sive and  ecjually  firm,  but  does  not  harden  as  quickly  as  the  silicate  of 

»   Berliner  Klinisoho  W<»c-beiiK-hrlft,  1880. 

*  Nelsi>n,  Annals  of  Anutumy  and  Surgery,  April,  1882. 
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potash.  A  saturated  solution  is  prepared,  and  applied  with  a  brush. 
It  forms  a  light,  firm,  and  neat  splint.  Wheat-flour  paste,  if  properly 
made,  dries  about  as  quickly  as  the  starch,  and  is  equally  firm. 

Whatever  material  is  used — whether  starch,  flour  paste,  dextrine, 
parafline,  tripolith,  solutions  of  the  silicates,  glue,  gum  shellac,  or  plaster 
of  Paris — in  the  construction  of  what  is  now  usually  termed  the  "  immov- 
able apparatus,**  or,  as  Seutin  has  more  lately  called  it,  the  "movable 
immovable  apparatus  "  ("  movo-amobile  "),  in  reference  to  his  practice  of 
opening  it  at  an  early  period,  it  is  still  the  same  apparatus  in  effect,  and 
is  liable  to  the  same  judgment — a  judgment  which  we  shall  find  it  very 
difiicult  to  declare,  since  from  the  day  in  which  this  practice  was  first 
recommended  by  Seutin,  to  the  present  moment,  it  has  been  constantly 
experiencing  the  most  extraordinary  vicissitudes  in  the  public  favor.  At 
one  time,  and  by  the  most  experienced  surgeons,  extolled  as  a  method 
unequalled  in  its  simplicity,  efficacy,  and  safety ;  and  at  another,  and  by 
surgeons  of  equal  experience,  denounced  as  eminently  lacking  in  all  the 
true  essentials  of  an  apparatus  for  broken  limbs.  These  conflicting 
opinions,  which  it  is  impossible  to  reconcile,  have  nevertheless  some  foun- 
dation in  truth.  The  immovable  apparatus  of  whatever  materials  con- 
structed, is  under  some  circumstances  a  very  simple,  safe,  and  efficient 
dressing,  while  under  other  circumstances  it  is,  as  we  think,  eminently 
unsafe  and  inefficient.  Thus,  in  all  of  those  fractures  which  are  ac- 
companied with  such  injury  to  the  soft  parts  as  to  render  subsequent 
inflammation  inevitable  or  probable,  this  form  of  dressing  exposes  to  con- 
gestion, strangulation,  and  gangrene.  Whatever  its  advocates  may  say 
to  the  contrary,  the  simple  fact  is  before  us  that  the  number  of  accidents 
resulting  from  this  practice  is  out  of  all  proportion  with  any  other  yet 

Fig.  13. 


Opening  of  the  apparatas  with  Seutin's  pliers. 

introduced.  I  myself  have  met  with  them  in  all  parts  of  my  own  country, 
and  the  journals  abound  with  records  of  disasters  from  this  source.*  Nor  is 
it  a  sufficient  reply  to  this  statement  that  with  proper  care  and  prudence 
such  accidents  may  be  avoided.  We  think  they  could  not  always  be 
avoided.     But  admitting  that  they  could,  it  is  still  undeniable  that  in 


>  Amer.  Journ.  Med.  Sci.,  vol.  xxv.  p.  460,  Feb.  1840;  also  vol.  xxxi.  p.  212. 
Med.  Record,  Nov.  1,  1873 ;  New  York  Med.  Journ.,  Aug.  1874,  Oct.  1874. 
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certain  cases  the  immovable  apparatus  demands  extraordinary  attention ; 
and  what  is  the  need  of  multiplying  our  cares  when  already  they  are 
more  than  sufficient?  Many  circumstances,  over  which  he  has  no  con- 
trol, may  prevent  the  surgeon  from  giving  to  the  limb  the  full  amount  of 
attention  which  is  required;  and  for  this  reason  that  apparatus  is  the 
best  which,  whilst  it  answers  the  indications  ecjually  well,  exacts  the 
least  amount  of  skill  and  attention  on  the  part  of  the  surgeon. 

Immovable  dressings  are  not  only  liable  to  become  too  tight  as  the 
swelling  augments,  but,  on  the  other  hand,  the  surgeon  may  omit  to 
notice  that  as  the  swelling  has  subsided  it  has  become  loose.     Portions 
of  the  limb  may  vesicate,  ulcerate,  or  even  slough,  without  the  knowl- 
edge of  the  surgeon.     If,  however,  the  bandages  are  frequently  opened, 
and  all  the  proper  precautions  are  taken,  it  is  possible  that  these  acci- 
dents may  also  be  avoided,  but  unfortunately  experience  has  shown  that 
they  have  not  been  avoided  in  too  many  instances. 

The  cases,  then,  to  which  this  apparatus  seems  to  be  especially  adapted, 
are  a  few  examples  of  transverse  or  serrated  fractures  in  which  the  bones 
hatve  not  become  displaced,  and  in  which  little  or  no  swelling  is  antici- 
pated; and  certain  fractures  which  were  originally  more  complicated, 
\>\xt.  in  which  a  partial  union,  and  the  subsidence  of  the  inflammation 
h3.ve  reduced  them  to  a  more  simple  condition;  and  especially  is  it 
a<iapted  to  cases  of  delayed  union.  If  now  the  dressings  are  applied 
cairefully,  the  bandage  being  only  moderately  tight;  and  a  portion  of  the 
«x:tremity  of  the  limb  is  left  uncovered  so  that 
^e'  may  observe  constantly  its  condition,  and  at 
P*"oper  intervals  the  apparatus  is  opened  com- 
pletely, in  order  that  we  may  subject  the  whole 
hJTib  to  a  thorough  examination;  in  such  cases 
85*  I  Lave  now  indicated,  and  with  such  precau- 
t'ons,  I  admit  that  the  ''apparatus  immobile" 
c*<  institutes  an  invaluable  surgical  appliance,  and 
OTie  of  which  no  surgeon  can  well  afford  to  be 
«l<-priv(.Hl. 

I  have  also  met  with  examples  of  compound 
fructurcis  in  which  it  has  seemed  proper  to  apply 
^^iis  dressing :    and  especially  when   a  sufficient 
tiine  had  elapse<l  to  render  it  probable  that  there 
^'ouhl  be  no  sudden  accession  of  swelling  in  the 
^inib.     In  such  cases  I  have  preferred  generally 
'<>  lay  the  several  turns  of  the  roller  directly  over 
tW  suppurating  wound  in  the  same  manner  as  if 
y>  wound  existed,  and  to  make  a  valvular  open- 
ly;', or  window,  with  the  scissors,  on  the  follow- 
ifig  day.  in  order  to  allow  the  matter  to  escape, 
after  which   the   valve  may   be  laid   down    and 
^titched,  or  the  ])iece  may  be  removed  entirely, 
and  a  new  piece  of  bandage  drawn  closely  around 
^lie  limb  at  this  point.     This  may  be  repeated 
once  or  twice  daily.      If  an    opening  is    left    by    the   roller,   and 
additional  bandage  or  compress  is  laid  over  it,  the  margins  of  the  wound 


"Apparatus  immobile*'  ap- 
plied over  a  compound  frac- 
ture. 


no 
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soon  become  oedematoas  and  protrude,  making  an  ugly-looking  and  ill* 
conditioned  sore. 

Plaster-of-Paris  moulds,  employed  occasionally  from  a  very  early  period, 
and  more  lately  recommended  by  Hendriksz,  Hubenthal,  Keyl,  and 
Dieffenbach,  are  not  entitled  to  serious  consideration.  Heavy  stone 
coffins,  they  might  serve  well  enough  the  purposes  of  interment,  but  they 
are  wholly  unsuited  to  the  purposes  of  a  splint. 

Plaster  of  Paris  has,  however,  been  from  a  later  period  employed  in 
another  form,  as  an  "immovable"  dressing.  I  allude  to  the  so-called 
*' plaster-of- Paris  bandages,''  which  were  first  introduced  to  notice  by 
Mathicsen,  of  Holland,  in  1852.  In  1854,  Pirogoff,  surgeon  in  chief  ol 
the  Russian  armies,  called  attention  to  the  plaster-of-Paris  dressing,  but 
in  a  form  differing  somewhat  from  that  employed  by  Mathiesen. 

Recurring  to  the  history  of  the  immovable  dressing,  as  briefly  narrated 
in  the  preceding  pages,  and  as  more  fully  recorded  in  the  medical  journals 
of  the  next  eighteen  or  twenty  years,  we  shall  find  that  it  had  steadily 
declined  in  public  favor,  on  account  of  the  numerous  accidents  resulting 
from  its  use,  many  of  which  became  the  subjects  of  litigation  in  the 
American  courts ;  so  that  neither  the  suggestions  of  Mathiesen  in  1852, 
nor  the  great  name  and  influence  of  Pirogoff  in  1854,  nor  the  advocacy 
of  Hunt,  of  Birmingham,  in  1855,  nor  of  Gamgee  in  1856,  were  suflS- 
cient  to  secure  for  plaster  of  Paris  the  confidence  qf  the  profession.  The 
period  was  unfortunate,  and  surgeons  were  scarcely  willing  to  give  these 
gentlemen  a  respectful  hearing,  inasmuch  as  they  at  once  recognized 
these  modes  of  using  plaster  of  Paris  as  only  modifications  of  the  method 
of  Scutin,  which,  for  good  reasons,  they  had  just  laid  aside. 

Since  Mathiesen  wrote,  however,  a  new  generation  has  arisen  ;  a  gen- 
eration of  active,  able,  and  hopeful  men ;  with  no  prejudices  of  experi- 
ence to  overcome;  to  whom  the  "primary  bandage**  and  Seutin's  "ap- 
paratus immobile,"  convey  no  apprehensions  of  danger;  and  now  again, 
following  this  time  the  lead  of  the  German  surgeons,  we  find  these 
methods  in  popular  favor,  both  at  home  and  abroad.  It  will  be  the  part 
of  wisdom,  while  we  observe  carefully  the  experience  of  the  present,  to 
recall  the  lessons  of  the  past. 

At  Bellevue,  during  six  or  seven  years,  plaster-of-Paris  bandages 
were  used  quite  extensively,  and,  after  a  careful  observation  of  the 
results  in  my  own  wards  and  in  the  wards  of  my  colleagues,  I  find  no 
occasion  to  recall  anything  I  have  said  of  this,  as  one  form  of  the 
immovable  apparatus,  in  the  preceding  pages ;  the  dangers  have  not  been 
overestimated,  yet  I  must  say  that  in  fractures  of  the  leg,  whether 
simple  or  compound,  when  great  care  is  exercised  in  the  management  of 
the  case,  it  is  in  some  respects  superior  to  any  other  form  of  dressing. 
I  shall  describe  the  cases  to  which  it  is  applicable,  more  particularly, 
when  speaking  of  these  fractures.  At  the  present  moment  the  use  of 
plaster  of  Paris  as  a  dressing  for  fractures  is  very  little  in  favor  with  most 
of  the  Bellevue  surgeons,  except  in  fractures  of  the  tibia  and  fibula.^ 

*  Trcfttmcnt  of  Fractures  of  the  Femur  by  the  Immovable  Apparatus,  by  th€ 
author.  New  York  Med.  Journ.,  Auii:.  1874.  A  comparison  of  the  results  of  treat- 
ment of  308  fnictures  of  the  thitfh  at  Bellevue  Hospital,  by  Frederick  E.  Hyde,  M.D., 
New  York  Med.  Journ.,  Oct.  1874. 
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The  manner  of  using  gypsum  bandages,  generally  preferred  at  Bellevue 
Hospital,  may  be  thus  briefly  described.  Thin,  rather  coarse  unglazed 
cotton  cloth,  torn  into  strips,  is  laid  upon  a  table  and  the  dry  plaster 
rubbed  into  it  until  its  meshes  are  full.  It  is  then  rolled,  and  made 
ready  for  use  by  immersing  it  a  few  minutes  in  hot  water.  The  limb, 
being  held  in  a  proper  position,  is  first  inclosed  in  soft,  dry  flannel  cloth, 
and  the  rollers  are  then  applied.  In  most  cases  two  or  three  thicknesses 
of  bandage  are  found  to  be  sufficient.  A  more  full  description  of  this 
method,  known  generally  as  Mathiesen's,  will  be  found  in  the  chapter 
devoted  to  the  consideration  of  fractures  of  the  femur. 

Another  method  of  using  the* gypsum  bandages,  not  generally  prac- 
tised at  Bellevue,  is  as  follows:     A  dry  roller  is  first  applied  to  the 
limb,  or  it  may  be  covered  with  a  single  piece  of  cloth  of  any  kind,  and 
the  irregularities  are  filled  up  and  protected  with  cotton-wool,  the  same 
as    we  have  directed  when  about  to  apply  the  starch  bandage.     The 
remaining  dressings  being  now  at  hand  and  ready  for  use,  we  proceed 
to    mix  the  plaster.     For  this  purpose  we  must  select  the  fine,  fresh, 
veil-dried,   white  powder.     The  gray  does  not  solidify  well,  nor  that 
vhich  has  been  a  long  time  ground,  or  is  moist.     The  proportions  of 
vater  and  plaster  usually  required  are  about  equal  parts   by   weight. 
For  the  thigh  it  may  require,  perhaps,  seven  or  eight  pounds  of  plaster, 
M^<1  for  the  leg  or  arm  much  less.      It  is  probably  a  better  rule  to 
direct  the  gypsum  to  be  added  to  the  water  until  it  is  of  about  the  con- 
sistence of  cream.     The  water  should  be  cold  and  the  gypsum  thrown 
ia  not  too  rapidly,  at  least  not  more  rapidly  than  it  can  be  thoroughly 
J^ixed,  otherwise  we  shall  not  be  able  to  determine  precisely  its  con- 
sistence.    If,  while  applying  the  paste,  it  begins  to  harden  in  the  bowl, 
^e  must  not  add  more  water,  as  this  will  again  interfere  with  its  final 
^li4lifieation  upon  the  limb.     It  must  be  thrown  away  and  some  fresh 
"iinie<liately  prepared;  or  the  crystallization  may  be  retarded  by  throwing 
J^i  a  lew  drops  of  earj)enter's  glue,  or  a  little  starch,  dextrine,  or  glycerine. 
T^hf  solidification  may  be  hastened  by  adding  a  little  salt  to  the  water. 
^^  \wi\  the   plaster  is  good,   and   it   is   properly  mixed,   we  may  allow 
ourselves  from  five  to  eight  minutes  in  the  application.     A  large  paint- 
^>rush  is  the  most  convenient  thing  for  spreading  it,  but  the  bands  will  do 
very  well  in  an  emergency. 

Kverything  being  ready,  the  limb  is  to  be  seized  by  assistants  at  both 
of  its  extremities  and  held  in  a  position  of  steady  extension  until  the 
Aresv^ing  is  completed,  and  for  several  minutes  longer,  or  until  the  plaster 
li'iiard.  The  surgeon  then  proceeds  to  lay  a  long  piece  Of  linen — old 
^K'k  will  answer  as  well  as  any — folded  three  or  four  times,  and  saturated 
^itli  tlie  ]>aste,  parallel  to  the  two  sides  of  the  limb,  around  which  are  to 
W  immediately  placed,  horizontally  and  at  several  points,  short  and  wide 
strips  of  the  same  material.  These  latter  are  intended  to  increase  the 
^trt'iiffth  of  the  apparatus,  and  to  bind  on  the  side  strips.  Finally, 
tW  wiiole  may  be  painted  with  the  solution.  It  is  very  well,  however, 
iJ"t  to  cover  the  front  of  the  limb,  or  a  narrow  strip  somewhere  in  the  line 
<>f  the  axis  of  the  limb,  with  the  plaster,  as  this  will  not  diminish 
materially  its  strength,  and  it  will  enable  the  surgeon  to  open  it  more 
^*ily  with   the  scissors.     Pirogoff"  accomplishes  the  same  purpose  by 
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laying  a  piece  of  narrow  tape,  soaked  in  oil,  along  the  line  through  which 
he  wishes  to  make  the  section  of  the  splint.* 

Prof.  James  L.  Little,  of  New  York,  makes  his  plaster  splints  of  two 
or  three  thicknesses  of  muslin,  or  of  canton  flannel,  which,  being  satur- 
ated with  fluid  plaster,  are  laid  upon  the  limb  previously  shaven  and 
oiled,  and  secured  in  place  with  a  roller.  He  advises  that  the  roller  shall 
be  removed  as  soon  as  the  plaster  is  set  and  a  fresh  one  applied,  which 
can  afterwards  be  easily  removed.^ 

Some  surgeons  prefer  to  construct  the  plaster  splint  in  the  following 
manner:  Two  pieces  of  flannel  are  laid  one  upon  the  other,  and  being 
stitched  by  a  straight  seam  along  the  centre,  the  inner  layer  is  carefully 
folded  around  the  limb,  and  made  fast  by  a  needle  and  thread.  Fluid 
plaster  is  now  spread  over  the  outer  surface  of  the  inner  layer,  and  the 
inner  surface  of  the  outer  layer,  when  the  two  are  brought  in  contact 
upon  the  limb,  and  the  whole  secured  by  a  roller.  After  the  splint 
is  thoroughly  dry  it  may  be  cut  in  front  and  opened  like  the  cover  of  a 
book.  Hence  it  has  been  called  the  *' book-back"  method.  It  is  also 
known  as  the  Bavarian. 

There  are  other  modifications  of  the  methods  of  using  plaster  of  Paris, 
which  will  be  more  appropriately  described  in  connection  with  special 
fractures. 

Drs.  Wra.  A.  Byrd,  Frank  Green,  and  others  have  devised  simple 
machines  for  the  purpose  of  filling  the  tissue  of  the  cloth  with  powdered 
gypsum  while  it  is  being  rolled.^  Such  an  apparatus  might  be  very 
useful  in  an  hospital,  as  a  means  of  saving  time,  but  it  is  scarcely  needed 
in  private  practice. 

In  removing  the  plaster  we  generally  employ  a  shoemaker's  knife, 
softening  the  plaster  as  we  proceed  with  a  sponge  dipped  in  hot  water. 

Fig.  15. 


Vun  Brun'?  plaster-cutter. 

As  cutting  pliers  for  this  purpose,  no  instrument  has  been  found  suf- 
ficiently powerful  except  that  introduced  by  Dr.  A^ictor  von  Brun,  of 
Tubingen. 

>  Weber  on  Phister-of- Paris  Bandage,  New  York  Journ.  Med.,  May,  1866,  p.  341. 
«  On  the  Use  of  Plaster  of  Paris  in  the  Treatment  of  Fractures,  by  James  L.  JLittle, 
Surgeon  to  St.  Luke's  HospiUil,  etc.,  Med.  Record,  Nov.  1,  1878. 
»  Med.  Record,  Oct.  13,  1877,  p.  656. 
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M.  J.  Lucas  Championniere  has  recently  devised  an  instrument  for  the 
same  purpose,  which  Poinsot,  of  Bordeaux,  considers  superior  to  any  yet 
invented. 

Professor  B.  W.  Dudley,  of  Lexington,  Ky.,  one  of  the  most  successful 
surgeons  in  this  country,  but  especially  distinguished  as  a  lithotomist,  for 
many  years  employed  in  the  treatment  of  fractures  nothing  but  a  roller, 
regarding  both  side-splints  and  extending  apparatus  as  not  only  useless, 
but  absolutely  pernicious.^  This  practice,  which  seems  to  have  originated 
with  Radley,  of  England,  has  not  found,  hitherto,  in  this  country  or 
elsewhere,  many  imitators. 

Still  more  unscientific  and  irrational  was  the  practice  of  Jobert,  of 
Paris,  who  employed  neither  side-splints  nor  bandages,  but  only  exten- 
sion, in  the  treatment  of  all,  or  of  nearly  all  fractures  of  the  long  bones. 
The  side  or  coaptation  splints  bring  the  fragments  into  more  complete 
apposition,  and  secure  a  more  prompt  and  certain  union.  They  ought, 
therefore,  never  be  omitted,  unless  the  condition  of  the  limb  precludes 
their  application. 

As  to  the  question  of  permanent  extension  in  fractures,  and  the  means 
by  which  it  may  be  most  effectually  accomplished,  nothing  need  be  said 
at  this  time,  inasmuch  as  it  relates  only  to  the  fractures  of  certain  bones, 
and  to  certain  forms  of  fractures ;  we  must  therefore  refer  its  considera- 
tion to  those  chapters  which  treat  of  individual  bones. 

In  the  treatment  of  cQmminuted  fractures,  no  pains  ought  to  be  spared 
to  bring  the  fragments  as  nearly  as  possible  into  apposition ;  and  if  there 
exists  at  the  same  time  an  external  wound,  and  the  fragments  are  small 
and  loose,  they  ought  to  be  removed  carefully.  Nor,  indeed,  should  we 
be  deterred  from  the  attempt  to  remove  them  by  finding  that  they  are 
.somewhat  adherent,  if  still  they  are  very  easily  moved  about  with  the 
fin;ier. 

In  compound  fractures,  not  unfrequently  the  end  of  one  of  the  frag- 
nuntvS  protrudes  from  the  wound,  and  its  reduction  may  be  attended  with 
o»n.si<li'rable  <lifficulty.  My  practice  is  usually  in  such  cases  to  attempt 
the  re<liicti(>n  fii-st,  by  simple  extension  and  counter-extension  ;  but  if 
this  fails,  a  finger  is  introduced  into  the  wound,  and  an  attempt  is  made 
to  stretch  the  skin  over  the  sharp  point  of  bone:  or  a  spatula  is  used, 
funned  from  a  piece  of  wood,  or  of  any  suitable  piece  of  metal  which 
may  be  at  hand ;  finally,  but  not  until  all  other  expedients  have  failed, 
the  wound  is  enlarged  sufficiently  to  insure  its  return.  Auiesthetics 
may  be  employed,  also,  to  facilitate  the  reduction. 

There  are  some  cases,  however,  in  which  the  surgeon  may  feel  justified 
in  sawing  off  the  projecting  end  ;  as  when  the  periosteum  is  completely 
t'»m  from  it  by  its  having  penetrated  a  boot,  or  even  sometimes  when  its 
extremity  is  very  sharp,  and  there  is  reason  to  suppose  that  it  would 
priek  and  irritate  the  tissues.  In  these  cases,  also,  surgeons  have  pro- 
p^^ed  to  secure  the  fragments  in  apposition  by  metallic  ligatures  or 
"otures.  In  a  few  instances  the  practice  has  been  attended  with  success, 
but  in  most  cases  the  wires  have  failed  utterly  of  their  j)urpose,  and  have 
t^nly  proved  sources  of  additional  irritation. 

*  Dudley,  Trans.  Amer.  Med.  Assoc.,  vol.  iii.,  1850,  p.  349. 
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Ruptured  arteries,  if  within  reach,  ought  always  to  be  tied ;  and  if 
arteries  situated  remote  from  the  surface  bleed  freely  and  for  a  long  time, 
we  may  make  some  effort  to  find  the  open  mouths  in  the  wound ;  but  in 
this  we  rarely  succeed,  nor  is  it  safe  generally  to  trust  to  a  ligature  of 
the  main  branch  which  supplies  the  limb.  Fortunately,  this  bleeding, 
although  at  first  profuse,  generally  ceases  in  a  few  hours  under  the  steady 
employment  of  cold  lotions,  moderate  compression,  and  rest  If  it  does 
not,  the  chances  are  that  the  case  will  call  for  amputation. 

To  ligate  the  main  arterial  trunk  which  supplies  the  injured  limb,  as 
suggested  by  Poinsot,  would,  in  my  opinion,  expose  the  life  of  the  patient 
to  greater  dangers  than  to  amputate  the  limb.  Under  such  circumstances, 
with  the  limb  bruised  and  infiltrated  with  blood,  to  cut  off  its  main  arterial 
supply,  would  render  the  occurrence  of  gangrene  almost  inevitable.  Com- 
pression at  the  point  of  lesion  and  upon  the  main  artery,  at  the  same  time, 
as  suggested  also  by  Poinsot,  would  ensure  the  same  result.* 

The  rule  generally  laid  down  by  surgeons,  that  we  should  at  once  close 
the  wound  in  compound  fractures,  with  sutures  and  adhesive  straps  if 
necessary,  or  with  bandages,  is  far  too  absolute.  This  practice  will  do 
when  there  is  no  great  contusion  or  extravasation  of  blood;  but  if  blood 
is  flowing,  it  is  much  better  to  leave  the  wound  open,  so  as  to  permit  it 
to  escape  freely ;  and  if  the  severity  of  the  injury  warrants  the  supposi- 
tion that  much  inflammation  is  to  ensue,  the  danger  of  gangrene  is 
greatly  lessened  by  thus  allowing  the  opening  to  remain  as  a  channel  of 
exit  for  the  inflammatory  effusions. 

It  has,  however,  been  claimed  of  late  by  Mr.  Lister,  of  Edinburgh, 
and  by  many  others  who  have  adopted  his  practice,  that  by  the  use  oiF 
carbolic  acid  in  the  manner  which  will  presently  be  described,  we  may 
again  return  safely  to  the  old  practice  of  closing  at  once  all  wounds  con- 
nected with  fractures,  without  regard  to  the  degree  of  contusion,  lacera- 
tion, .or  comminution  ;  indeed,  it  is  affirmed  that  by  the  adoption  of  this 
metliod  of  treatment  we  may  avoid  suppuration  and  its  consequences  in 
a  very  large  proportion  of  cases.  It  is  believed  by  Mr.  Lister  that 
suppuration  is  mainly  due  to  the  presence  of  certain  germs  which  con- 
.stantly  float  in  the  air,  and  which  carbolic  acid  is  fully  able  to  destroy. 
Every  possible  precaution  is  therefore  taken  to  exclude  the  air,  and  to 
disinfect  that  which  is  unavoidably  brought  in  contact  with  the 
wound.  The  interior  of  the  fresh  wound  is  freely  washed  with  a 
solution  of  one  part  of  carbolic  acid  to  twenty  of  water ;  nor  does  he 
hesitate  to  throw  this  into  wounds  communicating  with  joints.  The 
fluid  being  afterwards  carefully  expressed,  the  surface  of  the  wound  is 
covered  first  by  the  "  protective,"  which  is  a  piece  of  oiled  silk  coated 
with  a  thin  layer  of  a  mixture  composed  of  one  part  of  dextrine,  two  of 
powdered  starch,  and  sixteen  of  a  cold  solution  of  carbolic  acid ;  the 
latter  l)eirig  of  the  same  strength  as  the  solution  employed  for  injecting 
the  wound ;  or  a  piece  of  oiled  silk,  covered  upon  one  side  with  shellac 
varnish,  is  applied.  Over  this  is  laid  a  piece  of  gauze,  soaked  in  fresh 
carbolic  solution,  followed  by  half  a  dozen  layers  of  the  same  material,  a 
piece  of  mackintosh  cloth,  and  finally  the  antiseptically  prepared  gauze 

*  Poinsot,  French  edition  of  this  work,  p.  55. 
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roller  is  applied  carefiilly  and  lightly.  Meanwhile  carbolized  spray  from 
an  atomizer  is  constantly  thrown  upon  the  parts  until  the  dressings  are 
completed.  In  certain  cases  a  drainage-tube,  treated  with  carbolic  acid 
solution,  is  left  in  a  depending  portion  of  the  wound.  All  the  subsequent 
dressings  are  to  be  made  with  equal  care  and  formality.  The  knives 
and  other  instruments  employed  are  to  be  thoroughly  wiushed  in  the  car- 
bolized solution ;  also  the  hands  of  the  surgeon,  and  whatever  else  may 
come  in  contact  with  the  wound. 

The  reputation  enjoyed  by  Mr.  Lister,  and  the  distinguished  names 
reckoned  to-day  among  his  disciples,  afford  a  guarantee  that,  as  against 
certain  other  methods,  it  ought  to  have  a  preference,  and  that  its  actual 
claim  to  a  superiority  over  all  other  methods  is  entitled  to  respectful 
consideration.  Nevertheless,  while  I  admit  its  excellence,  I  am  far  from 
being  convinced  that,  in  the  case  of  compound  fractures  or  of  other 
wounds,  it  is  capable  of  doing  all  that  is  claimed  for  it.  I  do  not  believe 
— indeed,  from  actual  experience  I  know — that  the  knee-joint  cannot  be 
**  freely  laid  open  "  under  the  Lister  treatment  ''  with  the  certainty  that 
no  danger  will  follow."*  Nor  have  I  seen  compound  fractures  treated 
any  more  satisfactorily  or  successfully  by  this  method  than  by  methods 
employed  by  myself  and  others.  Only  very  recently  a  compound  frac- 
ture of  the  leg,  in  one  of  our  best  metropolitan  hospitals,  was  progressing 
rapidly  from  bad  to  worse  under  this  plan,  the  limb  becoming  more  and 
more  inflamed  and  swollen  and  being  threatened  with  gangrene,  when, 
the  hot  water-dressing  being  substituted,  the  inflammation  speedily  sub- 
sided, and  the  limb  was  saved.  It  is  impossible  to  exclude  atmospheric 
germs  from  wounds  which  have  been  long  exposed  to  the  air  before  they 
are  placed  under  antiseptic  treatment,  and  it  can  easily  be  shown  that 
absolute  exclusion  of  air  does  not  prevent,  necessarily,  suppuration  and 
decomposition  in  those  cases,  nor  insure  against  the  presence  of  bacteria. 
That  carbolic  acid  and  many  other  antiseptics  do  this  to  some  extent  is 
true  ;  but  this  is  all  that  can  be  justly  claimed  for  any  of  the  antiseptics  ; 
and  this  is  no  more  than  surgeons  have  understood  for  a  long  time. 

In  short,  if  the  method  of  Mr.  Ijister  has  any  advantages,  and  it  no 
doubt  has,  these  advantages  consist  in  the  continuous  application  of  a 
mild  stimulating  lotion,  in  the  exercise  of  great  care  and  tenderness  in 
the  removal  and  reapplication  of  the  dressings,  in  the  absolute  rest  im- 
posed, in  the  occasional  use  of  the  drainage-tube,  and  in  the  antiseptic 
properties  of  the  carbolic  acid,  and  not,  as  has  been  taught  by  some  sur- 
geons, exclusively,  or  even  mainly,  in  the  employmctit  of  an  antiseptic. 

Most  wounds,  including  the  wounds  caused  by  fractures,  need  at  the 
fet,  and  not  unfrcijuently  during  the  whole  course  of  their  treatment, 
a  certain  amount  of  gentle  stimulation,  such  as  dilute  carbolic  acid  is 
cajkable  of  causing ;  and  especially  is  this  true  since  the  introduction  of 
Mi»sthetics,  which  suspend  for  a  time  many  of  the  vital  forces,  and  cause 
i  delay  in  the  effusion  of  organ izable  materials,  and  in  the  process  of 
^ir.  Carbolic  acid,  or  any  other  mild  stimulant,  hastens  the  return 
^i  accelerates  the  progress  of  this  repair. 

.I(ispph  Lifter,  F.R.S.     Remarks  at  the  International  Med  Coni^ross,  in  Philadel- 
phia, 1S70.     Tmnsaclions,  p.  535. 
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The  really  essential  things  in  the  successfiil  treatment  of  compound 
fractures  are,  that  no  additional  injury  shall  be  done  to  the  limb  by  rude 
han<lling — by  thrusting  the  fingers  and  instruments  unnecessarily  into 
the  wound — by  forcible  extraction  of  slightly  detached  fragments— by 
violent  wrenching  and  pulling  of  the  limb  in  order  to  complete  a  diag- 
nosis, or  to  adjust  the  fragments,  or  to  wholly  overcome  the  shortening 
— by  tight  bandages  or  badly  adjusted  splints ;  that  the  sponges  and 
other  materials  applied  to  the  sore  shall  be  free  from  infectious  agents ; 
that  the  dressings  be  not  disturbed  too  often,  but  often  enough ;  that 
each  dressing  be  made  without  disturbing  the  limb,  or  in  any  degree  in- 
flicting pain  upon  the  patient ;  that  pent-up  matter  be  timely  evacuated, 
but  not  iTjdely  pushed  out  by  manual  pressure.  The  limb  has  enough  to 
contend  with  in  the  original  accident,  without  the  added  dangers  of  rough 
handling,  or  of  probing,  so  generally  practised  by  badly  trained  nurses, 
and  badly  trained  and  reckless  surgeons. 

Drainage-tubes  are  no  doubt  often  useful  and  even  essential ;  but  they 
are  as  capable  of  doing  harm  as  of  doing  good.  They  may  be  thrust  in 
and  drawn  out  from  time  to  time  unnecessarily,  often  causing  pain  and 
haemorrhage;  or  they  may  be  allowed  to  become  blocked,  and  thus  ac- 
tually dam  up  the  fluids  instead  of  facilitating  their  escape.  In  short, 
in  many  crises  they  are  wholly  unnecessary,  and  in  some  injurious. 

To  insure  absolute  rest  to  the  limb  some  very  light  but  firm  splints 
may  be  employed  to  secure  immobility,  or  a  pi aster-of  Paris  splint,  and 
the  limb  may  require  to  be  suspended ;  but  these  are  points  upon  which 
the  surgeon  must  use  his  own  judgment. 

If  inflammation  threatens  the  safety  of  the  limb  it  may  be  necessary 
to  remove  all  apparatus  or  splints,  and  to  wrap  the  limb  in  sheet-lint 
saturated  with  water  at  a  temperature  of  95°  or  100°  Fahrenheit ;  or  if 
gangrene  has  occurred,  or  its  occurrence  is  imminent,  water  at  a  tem- 
perature of  lOi"}^  or  110°  should  be  substituted,  and  this  elevated  tem- 
perature should  be  maintained  assiduously  by  constant  or  very  frequent 
floo<ling  with  the  hot  water. 

There  are  no  circumstances  known  to  me  when,  according  to  my  later 
experience,  it  would  be  proper  to  apply  ice  or  cold  dressings  in  com- 
pound fractures,  unless  it  be  to  restrain  haemorrhage. 

Blee<ling  is  rarely  if  ever  necessary,  and  in  a  large  majority  of  cases 
it  would  prove  injurious  by  lowering  the  vital  forces,  which  need  to  be 
husbanded  in  view  of  the  requirements  of  the  process  of  repair,  and  of  the 
probable  long  and  exhaustive  confinement.  It  might  even  prove  speedily 
fatal  by  adding  to  the  immediate  depression. 

Cathartics  should  also  be  administered  cautiously  for  the  same  reason; 
and  because  they  are  liable,  and  especially  in  fractures  of  the  lower  ex- 
tremities, to  occasion  a  serious  disturbance  of  the  limb. 

Many  years  since.  Dr.  J.  Rhea  Barton  introduced  into  the  Pennsyl- 
vania Hospital  what  has  since  been  called  the  "bran  dressing"  for  the 
treatment  of  compound  fractures  of  the  leg ;  the  limb  being  made  to 
repose  in  a  box  filled  with  this  material.^  I  have  used  it  very  frec|uently 
in  l^ellevue  and  in  other  hospitals,  and  can  speak  of  it  as  possessing  many 

»  Amer.  Journ.  Mod.  Sci.,  May,  1835,  p.  81    April,  1842,  p.  515. 
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qualities  of  excellence,  especially  as  a  summer  dressing.  The  peculiar 
mod^  of  using  this  apparatus  I  shall  describe  more  minutely  when  treat- 
ing of  fractures  of  the  leg. 

Bones  badly  united. — -Bones  which  have  united  with  serious  deformity 
are  occasionally  refractured  for  the  purpose  of  securing  a  more  comely 
or  a  more  serviceable  limb.  This  may  be  done  when  the  union  is  recent 
and  the  callus  and  adjacent  tissues  are  vascular,  with  almost  an  assurance 
of  a  prompt  union.  Indeed,  if  the  bone  be  refractured  within  four  or 
eight  weeks  after  the  occun^nce  of  the  original  fracture,  it  will  in  general 
unite  more  speedily  than  at  first ;  and  this  is  especially  true  in  the  case 
of  children;  but  if  the  refracture  be  delayed  much  beyond  the  latter 
period,  the  chances  of  prompt  reunion  become  lessened,  and  after  the 
hfse  of  several  months  or  years  the  danger  that  a  refracture  will  result 
in  only  a  fibrous  union  is  considerable.  In  the  case  of  an  old  fracture  it 
becomes  therefore  a  question,  whether  the  deformity  and  maiming  are 
sufficient  to  warrant  the  surgeon  in  assuming  the  risk  that  it  may  not 
unite  at  all,  or  that  it  may  result  in  a  fibrous  union.  The  cause  of  this 
delay  and  uncertainty  in  the  proper  union  after  refracture  of  bones  which 
have  been  long  united,  is  probably  the  fact  that  the  bond  of  union  be- 
comes at  length  harder  than  the  original  bone,  and  although  it  may 
break  as  easily  as,  or  even  in  most  cases  more  easily  than,  the  natural 
bone,  it  is  less  vascular,  and  the  tissues  adjacent  are  also  perhaps  less 
vascular,  having  undergone  certain  textural  or  cicatricial  changes  in  con- 
sequence of  the  original  lesion. 

In  deciding  this  question,  then,  we  will  be  governe<l  by  the  degree  of 
deformity  and  maiming,  by  the  time  which  has  elapsed  since  the  union, 
by  the  general  condition  of  the  patient  as  to  constitutional  vigor  and 
capacity  of  repair,  and  especially  by  the  bone,  or  the  portion  of  the 
bfine,  which  is  the  seat  of  the  deformity.  Refractures  of  the  shafts  of 
the  humerus  and  of  the  femur  are  loss  likely  to  unite  by  l)ony  callus, 
than  refractures  of  the  forearm  or  leg.  If  only  one  bone  is  broken  in 
the  foreann  or  leg,  the  danger  of  non-union  after  refracture  is  lessened, 
and  especially  if  the  lower  end  of  the  radius  is  the  part  involved. 

There  is  one  popular  error  in  reference  to  refracture,  and  indeed  the 
error  is  by  no  means  confined  to  the  laity,  namely,  that  by  a  refracture 
at  any  period  after  four  or  six  weeks  we  can  materially  add  to  the  length 
of  the  limb.  The  permanent  contraction  of  the  muscles  which  by  this 
time  has  taken  place,  the  presence  at  an  early  stage  of  inflammatory 
effusions,  and  at  a  later  stage  of  adhesions,  will  in  most  cases  effectually 
prevent  any  considerable  elongation  of  the  limb.  It  may  be  lengthened 
hy  being  rendered  more  straight,  and  in  a  small  degree  perhaps  by 
actual  stretching  of  the  soft  tissues,  but  this  is  all  that  can  be  reasonably 
promised  or  expected,  in  a  large  majority  of  cases. 

In  general,  no  fear  need  be  entertained  that  the  refracture  will  en- 
danger the  life  of  the  patient,  unless  the  fracture  involves  a  joint.  No 
doubt  death  may  have  been  caused  in  this  way,  but  a  scientifically  con- 
ducted refracture  is  vastly  less  likely  to  cause  death  than  the  original 
accident.  Nor  need  we  generally  fear  that  the  bone  will  break  at  any 
^^ther  point  than  at  the  place  of  the  old  fracture,  provided  at  least  we 
^e  proper  care  to  make  the  pressure  at  the  right  point ;  we  have  no 
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need  therefore  of  an  osteoclast,  such  as  was  devised  by  Rizzoli,  and  later 
by  Taylor,*  with  which  they  proposed  however  only  to  break  limbs  ^ich 
were  anchylosed  in  positions  which  rendered  them  useless. 

After  a  careful  study  of  the"  nine  cases  of  refracture  reported  by 
Roberts,  of  Philadelphia,  as  having  been  performed  by  Levis,  Uewson, 
Morton,  and  Hunt,  at  the  Pennsylvania  Hospital,  1  find  no  occasion  to 
modify  the  preceding  statements.  In  only  two  of  the  cases  had  more 
than  ten  weeks  elapsed  between  the  date  of  the  receipt  of  the  injury  and 
the  refracture.-  Nor  do  the  cases  reported  by  Dupuytren^  lead  one  to 
question  the  soundness  of  the  precept  I  have  attempted  to  teach.  I  am 
compelled  to  say,  also,  since  Dr.  Roberts  has  called  attention  to  Dupuy- 
tren's  table,  that  it  is  constructed  in  a  manner  very  loose  and  unsatis- 
factory. Of  the  nine  cases  which  he  probably  saw,  some  are  not  in  the 
text,  and  not  all  of  the  cases  mentioned  in  the  text  are  in  the  table.  The 
only  refracture  of  the  femur  is  reported  in  the  table  as  in  the  person  of 
a  "  man  "  four  years  old.  Nor  did  Dupuytren  see  one  case  in  which  the 
refracture  was  made  after  ten  weeks,  the  cases  in  which  the  period  was 
longer — four  cases — being  obtained  from  "authentic"  sources. 


CHAPTER    VII. 

DELAYED   UNION,  FIBROUS   UNION,   AND   NON-UNION   OF 
BROKEN   BONES.* 

Causes  and  Varieties. — Most  surgical  writers  concur  in  the  statement 
that  non-union  of  broken  bones  is  an  uncommon  event.  Walker,  of 
Oxford,  affinns  that  of  not  less  than  one  thousand  fractures  which  have 
come  under  his  treatment  at  some  period  of  the  repair,  he  tloes  not 
recollect  more  than  six  or  eight  instances.  According  to  Lonsdale,  not 
more  than  five  or  six  cases  of  false  joint,  excepting  those  within  a  cap- 
sule, have  occurred  out  of  nearly  four  thousand  fractures  treated  at  the 
Middlesex  Hospital.  In  a  table  of  8G7  cases,  collected  and  arranged  by 
W.  W.  Morland,  from  the  books  of  the  Massachusetts  General  Hospital, 
extending  through  a  period  of  nineteen  years,  only  one  example  of  false 
joint  is  recorded ;  but  as  only  seventy-four  days  had  elapsed  when  this 
patient  was  discharged,  it  is  doubtful  whether  this  might  not  have  proved 
to  be  a  case  of  delayed  union  simply.*     In  946  cases  of  recent  fracture 

1  The  Medical  Record,  April  21,  1877. 

'J.  J5.  Roberts,  Refracture  for  the  Relief  of  Deformities  after  Fracture.  Phila- 
delphia, 1H7H. 

3  Dupuytren,  Injuries  and  Diseases  of  Bones,  London  edition,  1867. 

*  1  shall  in  this  chapter  avail  my^elf  freely  of  the  labors  of  George  W.  Norris,  of 
Philadelphia,  whose  })aper,  entitled  '•  On  the  Occurrence  of  Non-union  after  Frac- 
tures, its  Causes  and  'J'reatnient,"  published  in  the  American  Journal  of  the  Medical 
Sciences  for  Jan.  184li,  constitutes  one  of  the  most  complete  and  reliable  monographs 
U}H)ri  this  subject  contained  in  any  lan^uai^c. 

^  Address  (»n  Fractures,  bv  A.  L.  Pierson,  read  before  the  Itlassachr^etts  Med.  Soc., 
Mav  27,  1840. 
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treated  in  the  Pennsylvania  Hospital,  between  the  years  1830  and 
1840,  there  was  no  instance  of  false  union.^  Sir  Stephen  Hammick, 
Mr.  Listen,  and  Malgaigne  affirm  also  the  infre(|uency  of  these  accidents 
in  the  cases  which  have  come  under  their  personal  treatment.  I  myself 
hfve  seen  a  large  number  of  examples  of  non-union,  but  in  not  one  of 
my  own  patients,  whether  in  hospital  or  private  practice,  except  in 
cases  involving  joints,  has  the  bone  refused  finally  to  unite ;  and  my 
opinion  is  that,  in  proportion  to  the  number  of  fractures  everywhere, 
these  cases  are  very  rare,  perhaps  not  in  a  larger  proportion  than  one  in 
five  hundred. 

The  humerus  and  femur  would  appear  to  be  the  bones  most  liable  to 
non-union,  as  shown  by  Norris's  statistics ;  in  which  forty-eight  belonged 
to  the  humerus,  forty-eight  to  the  femur,  thirty-three  to  the  leg,  nineteen 
to  the  forearm,  and  two  to  the  jaw.  In  my  own  experience,  I  have 
found  the  humerus  ununited  more  often  than  the  femur. 

Berard  has  shown  that  in  the  growth  of  the  long  bones  the  period  at 
which  the  epiphyses  are  united  to  the  diaphyses  depends  upon  the  di- 
rection of  the  nutritive  artery ;  for  example,  '*  It  is  found  that  in  the 
humerus,  where  the  direction  of  this  vessel  is  fit)m  above  downwards, 
consolidation  takes  place  soonest  at  its  inferior  extremity.  In  the  fore- 
arm, the  course  of  the  nutrient  vessels  is  from  below  upwards,  and  here 
consolidation  of  the  epiphyses  is  found  to  occur  at  the  elbow  sooner  than 
at  the  wrist.  In  the  inferior  members,  on  the  contrary,  the  epiphyses 
composing  the  knee  are  the  last  which  become  firm,  because  in  the  femur 
the  nutritious  artery  runs  upwards,  and  in  the  bones  of  the  leg  it  courses 
from  above  downwards."  A  knowledge  of  these  facts  led  Gueretin  to 
inquire  into  the  influence  of  these  arteries  upon  the  consolidation  of 
fractures ;  and  the  cases  collected  by  him  did  indeed  seem  to  show  a 
p<)!<iti\e  relation  between  the  direction  of  the  artery  and  the  union  of  the 
hune:  that  is  to  say,  the  examples  of  non-union  were  chiefly  found  where 
the  fracture  had  taken  place  on  that  side  of  the  nutritious  foramen  from 
^hich  the  artery  entereil,  Jis  if  to  imply  that  the  non-union  was  in  vsome 
rafa.«jure  due  to  the  imperfect  nutrition  of  this  extremity  of  the  bone. 
In  thirty-five  cases  of  non-union  analyzed  by  Gueretin,  ten  belonged  to 
that  portion  of  the  bone  which  wa«  traversed  by  the  artery,  and  twenty- 
five  to  the  other  portion.  But  an  analysis  of  forty-one  cjises,  made  by 
Xorris,  does  not  seem  to  confirm  this  observation  of  Gueretin,  since 
twenty-seven  were  in  the  direction  of  the  nutritious  arteries,  and  only 
fourteen  in  the  opposite  portion,  or  in  that  which  is  supposed  to  be  less 
nourished. 

Another  observation,  made  by  Curling,  that  in  fractures  of  the  long 
^nes  the  portion  below  the  entrance  of  the  nutrient  artery,  or  on  that 
j^ide  of  the  nutrient  foramen  toward  which  the  blood  flows,  being  de- 
frauded of  its  proper  supply,  is  subjected  to  a  species  of  atrophy,  pre- 
'^nting  a  larger  medullary  canal,  with  thinner  walls,  and  a  spongy  tissue 
|t^  dense,  also  needs  confirmation.  Malgaigne  has  not  noticed  this  fact 
in  any  of  the  specimens  contained  in  the  public  museums  of  Paris  ;  and 

*  Norris,  loc.  cit. 
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I  do  not  know  that  any  other  writer  has  made  the  question  a  Bubj< 
of  especial  inquiry. 

According  to  Norris,  there  are  four  principal  kinds  of  false  joint : 
In  the  first,  the  bones  are  united  and  completely  enveloped  in  a  c 
tilaginous  mass  or  callous  tumor,  but,  in  consequence  of  some  retardati 
in  the  process,  bony  matter  is  not  deposited,  and,  as  a  consequence, 
wants  solidity,  the  part  continuing  easily  movable.  This  may  be 
garded  as  a  proper  example  of  delayed  union,  as  distinguished  fr 
complete  non-union,  or  false  joint. 

In  the  second,  there  is  entire  want  of  union  of  any  sort  between  i 
fragments,  the  ends  of  which  seem  to  be  diminished  in  size  and  extrem< 
movable  beneath  the  integuments.  The  limb  in  these  cases  is  fou 
wasted  and  powerless. 

In  the  third  and  most  common  class,  the  medullary  canal  is  oblitera 
in  both  fragments,  and  the  ends  are  more  or  less  absorbed,  rounded,  8 

covered,  in  part  or  in  whole,  witl 

^'^   ^^'  dense  tissue  resembling  the  periostei] 

~  A  connection  also  exists  between  * 

opposing  fragments   in   the   form 

Clavicle  united  by  ligamentous  ban^      strong  ligamentous  or  fibro-ligam^ 

tons  bands,  which,  if  of  any  leng 
are  quite  flexible,  and  allow  of  considerable  motion  at  the  seat  of  fr 
ture. 

In  the  fourth,  "a  dense  capsule  without  opening  of  any  kind,  conta 
ing  a  fluid  similar  to  synovia,  and  resembling  closely  the  complete  li 
ments,  is  found."  In  these  cases  the  points  of  the  bony  fragme 
corresponding  to  each  other  are  rounded,  smooth,  and  polished,  in  so 
instances  eburnated,  and  in  others  covered  with  points  or  even  thin  pla 
of  cartilage,  and  a  membrane  closely  resembling  the  synovial  of  i 
natural  articulation.  It  is  in  this  kind  of  cases,  Norris  remarks,  tl 
the  member  affected  may  still  be  of  use  to  the  patient,  the  fragme 
being  so  firmly  held  together  as  to  be  displaced  only  upon  the  appli 
tion  of  considerable  force. 

M.  Berenger  Feraud,  in  a  treatise  on  non-united  fractures,  has  adc 
a  fifth  class  of  pseudarth roses,  which  he  designates  as  "  pseudarthn 
osteophytique;"  it  being  characterized  by  excessive  osseous  growths 
irregular  forms,  at  or  near  the  seat  of  fracture.  I  can  hardly  see  t 
propriety  of  considering  this  as  a  distinct  class,  inasmuch  as  it  is  a  oq 
plication,  which  in  certain  conditions  of  the  general  system,  under  certs 
circumstances  of  treatment  and  of  fracture,  in  certain  portions  of  " 
osseous  system,  especially  at  the  neck  of  the  femur,  may  be  found  as 
ciated  with  either  or  most  of  the  other  forms  of  non-union  described 
Norris. 

The  existence  of  the   newly  formed  joints,  or  true  diarthroses, 
been  calleii  in  question  by  Boyer,  Hewson,  Chelius,*  and  others ;  bat 
observations  of  Sylvestre,  Brodie,  Beclard,  Home,  Howship,  Otto,  Kul 
holtz,  Houston,  Cooper,  Langenbeck,  Feraud,  and  Breschet  prove  t 

>  Malnd.  Chirursc.,  t.  iii.  p.  103,  Paris,  1881  ;  North  Amcr.  Med  and  Surg.  Jou. 
No.  ix.  p.  7,  1828  ;  Trait,  de  Cbir.,  trad,  par  Pigne,  p.  150,  1836.     (Norris,  loc.  C 
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such  examples  are  occasionally  found.^  I  myself  have  met  with  several 
examples. 

A  case  is  reported  as  having  occurred  in  Boston,  Massachusetts,  in 

^which  a  young  man,  aet.  18,  broke  his  humerus  near  its  middle.     Before 

union  had  been  completed  it  was  accidentally  refractured,  and  from  this 

time  the  fragments  showed  no  disposition  to  unite ;  on  the  contrary,  a 

g;radual  process  of  absorption  took  place,  until  at  length  the  whole  of  the 

humerus  disappeared ;  and  that,  too,  "  without  any  open  ulcer."   Eighteen 

years  later  he  was  perfectly  well,  and  the  arm  was  strong  and  useful,  but 

no  portion  of  the  bone  had  been  reproduced.^ 

IJorris  is  a  disciple  of  Dupuytren,  and  accepts  his  doctrine  of  the 
formation  of  callus,  without  reservation ;  consequently  he  finds  no  ne- 
cessity for  but  one  form  of  delayed  union,  namely,  that  which  we  have 
described  as  belonging  to  the  first  class.  In  all  of  this  class  he  assumes 
the  existence  of  a  cartilaginous  ring  or  ferrule  ;  but  we  think  the  error 
of  this  exclusive  theory  has  been  sufficiently  shown  by  the  observations 
of  Paget  and  others,  and  we  should  be  warranted  therefore  in  affirming 
the  existence  of  as  many  varieties  of  delayed  union  as  there  are  varieties 
Jn  the  manner  and  position  of  the  deposit  of  callus,  even  if  their  actual 
existence  had  not  been  repeatedly  demonstrated  by  dissections. 

The  causes  of  delayed  union  and  of  non-union  are  either  constitutional 
or  local. 

The  constitutional  causes  are  chiefly  those  conditions  of  the  general 
system  which  manifest  themselves  by  anaemia,  debility,  or  some  peculiar 
dyscrasy. 

Sanson,  Beulac,  Condie,'  and  many  others  have  mentioned  cases  in 
^hich  the  existence  of  syphilis  in  the  system  has  seemed  to  prevent  the 
formation  of  callus ;  but,  on  the  other  hand,  Lagneau  and  Oppenheim,* 
incline  to  the  opinion  that  syphilis  exerts  in  this  respect  but  little  influ- 
ence :  and  even  Berard,  who  admits  the  pertinence  of  one  case  observed 
oy  Xicod,  concludes,  after  numerous  researches,  that  it  has  been  very 
^rely  shown  to  affect  the  formation  of  callus.'^ 

Pregnancy  and  lactation  have  been  known  to  interfere  with  the  union 
of  bones.  Werner,  Hildanus,  Wilson,  Hertodius,  Alanson,  Bard,  of 
f^ew  York,  and  Condie,  of  Philadelphia,^  have  all  reported  examples, 
^n  some  of  which  the  process  of  union  was  resumed  and  brought  to  a 
^pid  completion  as  soon  as  the  period  of  pregnancy  was  closed,  or  when 
'fetation  ceased ;  but  three  cases  reported  by  Sir  Stephen  Love  Ham- 

'  Xouvelles  de  la  Repub.  dos  Lettresde  Hnvle,  p  718,  1085;  Lond.  Med.  Gaz.,  xiii. 
P  o7,  1833;  Boclard,  Gen.  Anat.,  tnuis.  bv  Havward.  pp.  149,  248;  Transac.  Mod.- 
^-'bir.  SKi.  of  Edinbiirj^^h,  i.  p.  233,  1793  ;  Mcd.-Cliir.  Tran?.,  viii  p.  517,  1817  ;  Otto's 
^aih.  Anat.,  tran*<  by  South,  i.  p.  138;  Journ.  Complement.,  iii.  p.  291  ;  Dub.  Med. 
^*»urn..  viii.  p.  493;  Co«»per  on  Fn»c  and  Disloc,  fourth  London  ed.,  p.  508;  Re- 
<.h«.rch.  .sur  les  Formation  du  Cal,  1819,  p.  34.     (Xorris,  loc.  cit.) 

'  HoiUm  Med.  and  Surj^r  Journ.,  July  11,  1808,  p.  3f)8. 

'  Diet,  de  Med  et  Chir.  Prat.,  iii.  p.  492;  Journ.  de  Med.  Chir.  et  Phann.,  t.  xxv. 
P    216.     (Norris,  loc.  cit.) 

*  Kxj»0!te  df*s  symp    de  la  mal.  Ven.,  p.  525;  Oppenheim  on  False  Joints,  1837. 
^'•rris,  bx?.  cit.) 

*  Op.  cit  ,  p.  21. 

*  Cooper's  Diet  .  ed.  1838,  p  546  ;  Opera  llild.,  1081  ;  AVilson  on  the  Human  Skele- 
^*n,p.  214;  Bib.  Choii^ie  de  Med.,  xxiv.  p.  595;  Med.  Obs.  and  Inquiries,  4,  1772; 
**liil<;soph.  Trans.,  xlvi.  pp.  397,  750.     (N orris,  loc.  cit.) 
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mick  would  seem  to  show,  what,  indeed,  other  evidences  render  probable, 
that  the  delay  was  less  due  to  the  fact  of  the  pregnancy  and  the  lactation 
than  to  the  debility  occasionally  consequent  upon  these  conditions.^ 

As  to  the  question  whether  cancer  ever  causes  a  delay  in  the  union 
of  bones,  it  may  be  said  that  where  the  fracture  arises  in  consequence 
of  a  true  cancerous  deposit  around  or  in  the  interior  of  the  bones,  pro- 
ducing absorption  of  their  tissue,  no  union  takes  place;  but  that  the 
mere  presence  of  the  cancerous  cachexy  does  not  usually  prevent  the 
formation  of  callus. 

Scurvy,  fevers  of  a  low  type,  and,  on  the  other  hand,  fevers  of  a 
highly  inflammatory  character,  profuse  uterine  and  vaginal  discharges, 
and  rachitis,  conduce  to  the  same  result. 

The  withdrawal  of  an  habitual  stimulus,  and  especially  a  change  from 
a  good  to  a  low  diet,  or  copious  bleedings,  may  either  of  them  delay  the 
deposit  of  ossific  matter,  or  prevent  it  altogether.^ 

Bonn  has  furnished  two  cases  in  which  advanced  age  seemed  to  have 
retarded  the  formation  of  callus,  but  Horner  saw  a  fracture  of  the  hume- 
rus in  a  woman  ninety  years  old  unite  in  five  weeks.'  I  myself  have 
noticed  a  good  many  similar  examples  in  advanced  life,  and  it  is  now 
rendered  quite  probable  that  surgeons  have  generally  overestimated  the 
influence  of  old  age  upon  the  formation  of  callus. 

The  local  causes  are,  arrest  of  the  arterial  circulation  by  bandages ; 
arrest  of  the  venous  circulation  by  pressure,  by  rupture  of  veins,  or  by 
the  formation  of  venous  clots ;  *  paralysis  or  impairment  of  the  nervous 
circulation ;  the  occurrence  of  the  fracture  within  a  capsule ;  obliquity 
of  the  fracture ;  overlapping  of  the  fragments ;  interposition  of  a  piece 
of  bone,  of  a  tendon,  muscle,  or  of  a  clot  of  blood,  or  separation  of  the 
fragments  from  any  cause  whatever;  erysipelas;  acute  phlegmonous 
inflammation ;  suppuration ;  necrosis ;  too  much  motion ;  exclusion  of 
light  and.  air  inducing  local  scurvy  ;  wet,  and  especially  cold  and  moist 
dressings ;  too  early  use  of  the  limb,  etc. 

Treatvient. — In  order  to  hasten  the  consolidation  when  it  is  simply 
delayed,  we  resort  to  all  of  those  expedients  which  are  calculated  to  in- 
vigorate the  general  system ;  and  for  this  purpose  the  employment  of  a 
nutritious  diet  and  the  use  of  mineral  or  vegetable  tonics  may  not  be 
properly  omitted ;  but  in  our  experience  nothing  has  proved  so  eflicient 
as  encouraging  the  patient  to  leave  his  bed  and  get  out  into  the  open  air ; 
for  which  purpose,  if  the  fracture  is  in  the  lower  extremities,  crutches 
will  be  necessary. 

As  local  means,  we  may  enumerate  first  the  removal  of  those  local 
causes  which  seem  to  have  interfered  with  the  consolidation  or  with  the 
union.  If  the  fragments  have  been  officiously  disturbed,  it  may  be 
sufficient  to  impose  upon  the  limb  absolute  rest  for  a  certain  length  of 
time ;  and  the  fragments  may  be  more  closely  pressed  against  each  other ; 
in  other  casas  it  will  be  found  necessary  to  remove  the  bandages,  expose 
the  limb  freely  to  the  light  and  air  at  least  once  or  twice  daily,  and  to 

^  Practical  Remarks  on  Amputations,  Fractures,  etc.,  p.  121.     (Norris,  loc.  cit.) 
«  Norris,  loc  cit.  '  Ibid.,  p.  29. 

*  George  W.  Callender,  Brit.  Med.  Journ.,  Nov.  80,  1872. 
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rub  it  gently  with  the  dry  hand  or  with  some  moderately  stimulating  oil, 
so  as  to  induce  a  more  healthy  condition  of  the  soft  parts,  and  encourage 
the  natural  circulation. 

Moving  the  fragments  freely  upon  each  other,  sufficient  to  determine 
a  degree  of  excitement  in  the  adjacent  tissues,  and  upon  the  opposing 
surfaces  of  the  bones,  and  then  confining  them  during  one  or  two  weeks 
in  firm  and  well-fitting  splints,  will  sometimes  succeed  when  other  means 
have  failed. 

Indeed,  I  may  say  that  by  one  or  another  of  the  simple  methods  now 
enumerated  I  have  never  failed,  sooner  or  later,  to  efiect  consolidation 
in  recent  fractures ;  and  it  has  only  been  in  fractures  of  at  least  four, 
six,  or  eight  months'  standing  that  I  have  been  compelled  to  resort  to 
more  extreme  measures. 

As  a  means  of  combining  immobility  with  compression  and  healthful 
exercise,  the  ''apparatus  immobile,'*  in  many  of  its  forms,  is  peculiarly 
adapted.  White,  of  Manchester,  employed  a  firm  leather  sheath  for  the 
thigh.  H.  H.  Smith,  of  Philadelphia,*  recommends  a  more  complex 
artificial  support,  upon  which  the  limb  may  be  allowed  to  rest  while  in 
the  act  of  progression.  With  some  surgeons,  the  object  of  allowing  the 
patient  to  walk,  in  fractures  of  the  thigh  or  leg,  is  chiefly  to  excite  in 
the  tissues  adjacent  to  the  seat  of  fracture  some  degree  of  inflammatory 
action ;  but  which,  as  the  result  in  one  of  White's  patients  has  sufficiently 
shown,  may  be  carried  too  far,  and  even  determine  suppuration. 

Dr.  E.  R.  Hudson,  artificial  limb  maker,  of  New  York,  has  applied 
in  similar  cases,  which  have  come  under  my  observation,  aii  apparatus 
of  his  own  construction,  made  of  willow,  and  secured  in  place  by  leather 
straps.  In  case  the  purpose  of  the  apparatus  is  to  encourage  bony 
union,  no  motion  is  allowed  at  the  knee-joint. 

Recently,  also,  Tiemann  and  Stolhnan  have  adapted  to  one  of  my 
patienU  successfully  an  aj){)aratus  of  their  own  construction.  This  wils 
li  ca.<e  of  ununited  fracture  of  the  femur,  of  lour'  standin^ij,  and  in  which 

III  '  O  O^ 

had  succeeded  by  the  use  of  BrainarJ's  drills,  the  gimlet,  and  other 

operative  proce<lures,  in  securing  a  very  close  and  firm  fibrous  union. 

The  fibrou.s  band  became  finally  converted  into  bone,  af\er  the  lapse  of 

a  few  months,  while  walking  with  crutches,  the  limb  being  supporte<l  by 

Mr  Tiemann 's  very  ingenious  apparatus. 

Blisters,  mustard  cataj)lasms,  the  tincture  of  iodine,^  caustics,^  etc., 
applied  externally  over  the  seat  of  fracture,  can  have  no  other  effect 
than  to  increase  moderately  the  congestion  of  the  tissues,  and  in  so  far 
they  may  aid  in  the  accomplishment  of  the  bony  union  ;  but  in  this 
respect  they  are  inferior  to  the  violent  twistings,  flexions,  and  rubbings 
'>f  the  broken  ends  of  which  we  have  already  spoken. 

Ek*ctricity  was  first  employed  by  Mr.  JBirch,  of  London,  but  Dr. 
valentine  Mott  obtained  no  effect  from  it  in  two  causes  in  which  he  seems 
to  have  given  it  a  fair  trial. ^     Lente,  of  the  New  York  Hospital,  has  fur- 

*  n.  II.  Smith,  Am.  .Journ    Mod.  Sci.,  .Jan.  IS').'),  .Jan.  1870. 
'  Hurtshorne,  Eclectic  Rep.,  v<»l.  iii.  p.  114,  1813. 

'  Willoucrhbv,  Am.  Journ    Med.  Sci..  Auj;.  1834,  p.  444. 

*  Mott,  Med.%ind  Surg.  Kep.,  pp.  21,  STo." 
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nished  an  account  of  three  cases  treated  in  that  institution  by  elect 
in  connection  with  acupuncturation ;  the  mode  of  using  which  w 
pass  a  needle  down  to  the  periosteum  on  each  side  of  the  bone,  a 
attach  the  poles  of  the  battery  to  these  opposite  points.  Lcnte  t 
that  electricity  employed  in  this  way  is  much  more  efficient  than 
the  poles  are  merely  applied  to  the  surface.  He  informs  us  also 
other  cases  than  these  now  reported  have  been  treated  successfu 
this  hospital  by  means  of  electricity.* 

Mercury  will  no  doubt  prove  serviceable  occasionally  by  virtue 
powers  as  an  anti-syphilitic,  but  its  beneficial  influence  in  other  C8 
far  from  having  been  established. 


Fig.  17. 


Fio.  18. 


Tiemann  A  Co/s  nppiiratus  for  ununited 
fracture  uf  the  femur. 


Physick's  first  ca«e,  after  28  yeai 
(From  Am.  Journ.  Med.  Sei.i 


The  seton  is  said  to  have  been  first  suggested  by  Winslow,  in  1 
but,  what  is  of  much  more  consequence,  the  credit  of  its  first  succ 
appliaition  and  its  general  introduction  into  pmctice  is  due  to  Dr.  ] 
Syng  Physick,  of  Philadelphia,  by  whom  it  was  employed  in  1802 

Physick  used  for  his  seton,  generally,  silk  ribbon  or  French 
and  this  he  introduced,  by  means  of  a  long  seton  needle  betwee 


1  Lonte,  New  York  Journ    Mod  ,  Nov.  1850,  p.  317. 
«  Physick,  Mod.  Kopository  of  New  York,  vol.  i.,  18< 


1804. 
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ends  of  the  fragments.  He  recommended  that  the  seton  should  remain 
in  place  four  or  five  months,  and  longer  if  necessary,  and  it  was  his 
opinion  that  the  failures  were  generally  due  to  its  being  removed  too 
early.  At  the  present  day,  however,  surgeons  who  employ  the  seton 
think  it  serves  its  purpose  better  when  it  remains  in  place  but  a  few 
days,  not  longer,  perhaps,  than  ten  or  fifteen,  always  taking  care  that 
it  is  removed  before  excessive  suppuration  is  induced.  It  has  been 
found  especially  valuable  in  fractures  of  the  inferior  maxilla,  clavicle, 
and  of  the  upper  extremities ;  but  in  the  cjise  of  the  femur  it  has  so 
fre<juently  failed,  that  Dr.  Physick  himself  did  not  recommend  its  use. 

In  case  the  seton  cannot  be  passed  directly  between  the  opposing 
fragments,  as  recommended  by  Physick,  we  may  adopt  the  practice 
suggested  by  Oppenheim,  and  carry  two  setons,  one  on  each  side,  close 
to  the  bone. 

Sorame,  of  Antwerp,  preferred  a  loop  of  wire  to  the  silk  seton  em- 
ployed by  Physick.^     Seerig  passed  a  ligature  around  the  ligamentous 
mass  connecting  the  two  fragments,  and  then  pro- 
e€?^ed  to  tighten  the  ligature  until    it  fell  off.^ 
I^r,  Uulse,  of  the  U.  S.  Navy,  employed  stimu- 
lating injections  with  success  in  a  case  of  non- 
union, accompanied  with  an  external  and  fistulous 
opening.*    In  1848,  DiefTenbach  recommended  that 
ivory  pegs  be  introduced  into   holes   previously 
^ade  in  the  bone*  by  means  of  a  gimlet  or  drill, 
arid  Mr.    Stanley   has   succeeded   once   by   this 
I'^othod.*     Mr.    Hill    introduced    the   ivory  pegs 
^^  a  case  of  ununited  fracture  of  the  femur,  pyaemia 
superven(Hl,  and  the  patient  died.^ 

Malfrai^^ne,  in  1837,  tried  to  introduce  acupunc- 
ture needles  between  the  ends  of  an  ununited  frac- 
tal re.  but,  althouf^^h   he  thrust  the  needle  down  to 
the  bone  thirty-six  times,  he  was  unable  to  make 
^t   pass  once  between  the  ends  of  the  fragments. 
^Vicf^cl  succeedtnl  better.     In  a  case  of  ununited 
frncture  of  the    ulna,    of  nine   weeks'   standing, 
\vaving  pa.ssed   two   needles  between  the  fragments,  at  the  end  of  six 
^•Avs,  the  needles  being  removed,  consolidation  rapidly   ensued/     This 
practice  does  not  differ  essentially  from  the  metallic  hoop  of  Somme. 
It  is  only  a  modification  of  the  seton. 

Bniiiianl,  of  Chicago,  has  attempted  to  show  that  setons  of  any  kind, 
^Wther  of  wood,  ivory,  or  metal,  placed  in  contact  with  the  bone,  occa- 
^^|on  absorption,  caries,  and  necrosis,  but  that  they  never  directly  give 
^^^  to  bonv  callus ;  and  that  the  occasional  success  of  the  seton,  which 


Dieffenbach's  drill  for  un- 
united frncture. 


Ainer.  Journ.  Med.  Sci  ,  vol.  vii.  p.  407. 
'  N'uris,  ]tHi.  cit.,  p.  46. 

Huljie,  Amer.  Journ.  Med.  Sci.,  vol.  xiii.  p.  374. 

Mjilsraigne.  tran:*.  by  Packanl,  <»p.  cit.,  p.  2o8,  in»te. 
^  ^tanlev.  New  York  Journ.  Mt^d.,  Nov.  1854,  p.  441, 
I  New  York  Med  Gaz.,  July  4,  1868,  from  the  London  Lancet 

Wiesel,  Ainer.  Journ.  Med.  Sci.,  vol.  xx.viv   p.  254,  July,  1844. 


from  Dublin  Press. 
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success  he  believes  to  have  been  greatly  exaggerated,  has  not  resulted 
from  any  tendency  to  favor  the  formation  of  callus,  but  from  the  indura- 
tion and  tenderness  of  the  soft  parts  produced  by  it;  circumstances 
which,  by  conducing  to  rest,  indirectly  favor  the  consolidation.^ 

In  May,  1848,  Miller,  of  Edinburgh,  reported  five  cases  treated  suc- 
ceSvsfully  by  subcutaneous  puncture.  The  operation  consisted  in  passing 
the  point  of  a  needle  or  small  tenotomy  bistoury  down  upon  the  ends  of 
the  bone,  and  freely  irritating  the  surfaces  at  several  points.*  George 
F.  Sandford,  of  Davenport,  Iowa,  has  successfully  imitated  this  practice 
in  two  cases.^ 

In  1850  Dr.  William  Detmold,  of  New  York,  performed  the  operation 
of  drilling  or  perforating  the  fragments  in  a  case  of  ununited  fracture  of 
the  tibia,  employing  for  this  purpose  a  large  gimlet.  He  first  bored  two 
holes  between  the  opposing  fragments,  and  then,  introducing  the  gimlet 
one  and  a  half  inch  below  the  ifracture,  he  penetrated  the  tibia  upwards 
and  inwards  until  he  had  traversed,  also,  the  upper  fragment  to  the 
extent  of  an  inch.  In  three  weeks  the  bone  appeared  firm,  but  from  this 
time  the  patient  was  not  seen.* 

Brainard  employs  for  this  same  purpose  a  strong  metallic  perforator, 
consisting  of  a  handle,  into  which  points  of  different  sizes  may  be  in- 
serted, and  which  have  been  hardened  so  as  to  penetrate  the  hardest  bone 
or  even  ivory  in  every  direction  easily.  The  points  are  ''somewhat  awl- 
shaped;  but  more  pointed  in  the  middle  rather  than  like  a  drill,  which 
letives  chips."  His  manner  of  using  this  instrument  is  as  follows:  "In 
case  of  an  oblique  fracture,  or  one  with  overlapping,  the  skin  is  perfo- 
rated with  the  instrument  at  such  a  point  as  to  enable  it  to  be  carried 
through  the  ends  of  the  fragments,  to  wound  their  surfaces,  and  to  transfix 

Fig.  20. 


Brainard's  perforator,  reduced  one-half. 

whatever  tissue  may  be  placed  between  them.  After  having  transfixed 
them  in  one  direction,  it  is  withdrawn  from  the  bone,  but  not  from  the 
skin,  its  direction  changed,  and  anotlicr  perforation  made,  and  this  opera- 
tion is  re])eated  as  often  as  may  be  desired."  Dr.  Brainard,  who  suc- 
ceeded by  this  }>rocedure  in  a  number  of  cases  of  ununited  fracture,  thinks 
it  better  to  commence  in  most  cjuses  with  not  more  than  two  or  three 
perforations,  in  order  that  the  effect  produced  shall  not  be  too  severe.  It 
is  scarcely  necessary  to  add  that,  after  the  punctures  have  been  made, 
the  limb  should  be  put  completely  at  rest  in  appropriate  splints,  or  in 
appamtus  of  some  kind. 

*  Brninnrd,  Truns.  Anier.  Mod.  Assoc,  vol.  vii.,  1854;  Prize  Essay.     Report  on 
Sur^'erv  to  Illinois  State  Med.  Soc,  Mav,  1800. 

^  Millor,  New  York  Journ.  Med.,  July,  1848.  p.  134. 

'  Sandford,  Trans.  Amer.  Med.  Assoc.,  vol.  iii.  p.  355,  1850. 

*  New  York  Med.  Gazette,  Oct.  12,  1850. 
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Brainard's  drills  have  been  raade  latterly,  not  as  originally  directed  by 
himself,  with  flattened  points.  Brainard  directed  that  the  point  should 
be  triangular;  the  flattened  points  are  liable  to  catch  in  rotation,  and  to 
break.  This,  indeed,  happened  in  a  case  operated  upon  by  Dr.  Weir,  at 
the  New  York  Hospital,  in  conse(juence  of  which  suppuration  ensued, 
with  erysipelas,  and  the  patient  died.^ 

Mr.  Tiemann  has  made  for  me  a  bone-drill  which  is  rotated  by  the 
movement  of  a  handle  upon  a  rod  or  shaft  composed  of  twisted  wire,  and 
which  possesses  the  advantage  of  being  worked  with  great  facility  and 
rapidity.  Perforators  of  any  size  or  shape  may  be  fitted  to  the  shaft  at 
pleasure.  This  instrument  may  be  seen  illustrated  by  a  wood-cut  in  the 
third,  fourth,  and  fifth  editions  of  this  treatise.  M.  Berenger  Feraud 
has  also  constructed  an  instrument  which  is  practically  identical  with 
mine,  and  with  which  he  has  operated  satisfactorily  (Poinsot,  French  ed. 
of  this  treatise,  p.  71).  In  my  opinion  neither  of  these  instruments  is 
in  all  respects  trustworthy.  They  are  liable  to  be  suddenly  arrested  in 
hard  bone,  and  to  break.  I  prefer  to  recommend  Brainard's  drill,  since 
it  may  be  guided  more  carefully  under  the  pressure  of  a  sensitive  and 
intelligent  hand. 

I  have  recently  employed,  as  an  addition  to  the  surgical  procedures 
above  enumerated,  common  shawl-pins,  of  steel,  about  four  or  six  inches 
in  length,  having  glass  heads.  Several  of  these  are  thrust  between  the 
ends  of  the  bone,  and  are  left  in  place  seven  or  tori  days ;  to  be  inserted 
again  from  time  to  time  as  may  seem  desirable. 

Scraping  or  rasping  the  ends  of  the  bones  is  a  practice  which  dates 
from  a  very  early  period.  Mr.  Brodie  scraped  the  ends  of  the  bones, 
*ndthen  interposed  a  bit  of  lint.^  Mayor,  in  1828,  contrived  to  intro- 
duce an  iron,  previously  heated  in  boiling  water,  through  a  canula,  and 
tlius  brought  the  heat  to  bear  directly  upon  the  ends  of  the  fragments; 
and.  by  repeating  the  application  several  times,  a  cure  was  effected.^ 

Hcsection  of  tlie  ends  of  the  bones,  first  brought  into  notice  by  White, 
of  Manchester,  in  ITGO,^  and  opposed  by  Brodie^  as  dangerous,  and  by 
Mal;.Migne  regarded  as  generally  useless  or  unnecessary,  has  still  been 
practised  a  great  number  of  times,  with  more  or  less  success.  It  is 
♦specially  applicable  to  superficial  bones,  and  in  cases  where  the  bones 
^•verlap.  Its  value  is  now  sufficiently  demonstrated,  except,  perhaps,  in 
the  luse  of  the  femur. 

Koux  practised  resection  in  one  instance,  and  then  managed  to  engage 
the  point  of  one  of  the  fragments  in  the  medullary  canal  of  the  other.*^ 
I  liave  succeede<l  in  doing  the  same. 

^Miite,  of  Manchester,  Henry  Cline,  of  London,  Hewson,  Barton,  and 
-Morris,  of  Philadelphia,  have  applied  caustics  directly  to  tlie  ends  of  the 
f^'di^nnent'*,  after  having  exposed  them  by  a  free  incision.^  Petit  applied 
t^'^  actual  cautery.^ 

lying  the  fragments  together  by  means  of  metallic  ligatures  after  a 

'  Dr.  Weir's  Report  to  Path.  Soc  ,  Med.  Kecord,  >raroh  8,  1879. 

'  Br.Kiie,  Lond.  Mfxl.  Gaz.,  July,  18:^.  ^  Norriy,  loc.  cit.,  p.  48. 

*  Diet,  de  Mi-d.,  vol.  xxiii.  p.  503. 

^  Bnxiie,  New  York  Journ  ,  vol.  viii.  1st  ser.,  p.  133. 

*  Xorris,  l<xi.  cit.,  p.  40.  "  Ibid.  ®  Ibid. 
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recent  fracture  is  as  old  as  the  days  of  Hippocrates ;  but  in  1805  Horea 
adopted  the  same  procedure  in  a  case  of  ununited  fracture;*  since  whie 
date  it  has  been  practised  successfully  by  many  surgeons.  My  oiw 
experience  confirms  the  value  of  the  method,  especially  when  the  frag 
ments  overlap. 

E.  S.  Gaillard,  of  Louisville,  Ky.,  proposes  to  secure  the  fragmen.. 
in  place  by  means  of  a  metallic  pin.  The  instrument  which  he  employ 
is  composed  of  a  steel  shaft  with  a  handle,  a  silver  sheath,  and  a  bnt. 
nut.  For  a  broken  femur  the  shaft  is  six  inches  long,  its  lower  extremiv 
being  constructed  like  a  gimlet,  while  two  and  a  half  inches  of  its  upp 
extremity  are  cut  for  a  male  screw,  being  intended  to  carry  the  bra- 
nut.     Tlie  sheath  is  three  inches  long. 

Through  an  incision  made  over  the  seat  of  fracture,  the  sheath,  detach^ 
from  the  shaft,  is  carried  down  to  the  bone.     The  shaft  is  then  pass< 


Fig.  21. 


^ 


OiiiUard's  instrument  for  ununited  frnctures. 

through  the  sheath,  and  made  to  penetrate  and  transfix  the  two  frag- 
ments; as  soon  as  this  is  accomplished,  the  nut  is  turned  down  firmly 
ui)on  the  top  of  the  sheath,  and  apposition  of  the  fragments  is  thus 
secured.  The  whole  instrument  is  permitte<l  to  remain  until  bony  union 
is  effected.^ 

Fitzgerald,  of  Melbourne,  has  practised  successfully  the  injection  ol 
five  to  ten  minims  of  glacial  acetic  acid  between  the  fragments.  It 
causes  at  first  a  sharp  pain,  and  he  thinks  it  accomplishes  its  beneficial 
results  by  causing  a  resohition  and  absorption  of  the  interposed  fibrinous 
cartilaginous  materials  and  encouraging  the  substitution  of  bone.* 

Finally,  having  thus  brought  rapidly  before  us  all  of  the  various 
modes  of  treatment  which  have  been  suggested  and  practised  for  non- 
union of  broken  bones,  we  are  prepared  to  affirm  the  following  conclu< 
sions,  or  summary  of  what  has  been  our  own  practice,  and  of  what  wc 
believe  ought  to  be  the  general  course  of  procedure  in  these  cases  : 

Fii-st.   Improve  the  condition  of  the  general  system. 

Second.  Remove  as  far  as  possible  the  local  impediments,  such  as  a 
separation  of  the  fragments,  local  paralysis,  local  scurvy  resulting  from 
long  exclusion  from  light  and  air,  congestions,  etc. 

Third.  Increase  the  action  of  the  tissues  immediately  adjacent  to  th^ 
fracture,  upon  which  tissues,  rather  than  upon  the  bone,  as  Malgaign( 

*  Norris,  loo.  cit..  p.  40. 

»  E.  S.  Gaillurd,  Xow  York  Journ.  Med  ,  Nov.  1865. 

'  Boston  Med.  and  Surg.  Journ  ,  Aug.  15,  1878,  from  Medical  Press  and  Circular 
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tbinks,  the  formation  of  callus  depends :  a  theory  which,  as  applied  to 
old  and  ununited  fractures,  we  are  not  prepared  to  deny.  This  may  be 
accomplished  by  frictions,  and  violent  flexions  of  the  limb  at  the  seat  of 
fracture :  possibly  in  some  measure  by  the  application  of  vesicants  or  of 
other  stimulants  to  the  skin  itself. 

[Fourth.  Employ  again  compression  and  rest  for  a  period  of  from  two 
-to  four  or  eight  weeks. 

Fifth.  Resort  to  the  method  recommended  by  Brainard,  or  to  some  of 
its  modifications,  to  interfragmentary  injections,  etc. 

Sixth.  If  in  the  lower  extremity,  allow  the  patient  to  walk  about  with 
tlie  fragments  well  supported. 

Seventh.  If  the  fracture  is  not  in   the   femur,  and  as  an  extreme 
mesu^ure,  employ  the  seton,  or  resection,  and  the  wire  suture. 

AVhere  these  measures  have  failed,  after  a  fair  trial,  we  should  cease 
to  liope  for  success  from  operative  measures,  and  subsequently  rely  only 
xipK>n  retentive  apparatus,  under  the  continued  use  of  which  consolidation 
is  sometimes  effected. 

IMore  precise  rules  of  procedure  will  be  given  hereafter  in  connection 
with  the  various  fractures. 

X)r.  Frank  Muhlenberg,  of  Philadelphia,  has  made  a  very  valuable 
contribution  to  this  subject  in  a  collection   of  cases  drawn  from   the 
meilical  journals,  and  published  in  a  tabular  form  by  Dr.  Agnew  in  his 
treatise  on  surgery.     The  student  will  do  well  to  consult  this  table, 
vhich  occupies  fifty-seven  pages  of  Dr.  Agnew 's  excellent  book.     In  a 
summary  of  the  whole  number,  656  cases,  it  is  stated  that  565  were 
males,  and  91  females.     The  youngest  was  13  years  old  and  the  oldest 
TO,  the  largest  number  being  within   28  and  40  years.     In  61  the  frac- 
tures had  existed  less  than   three  months ;    the  shortest  period  being 
three  weeks,  and  the  loncjest   ten   years.     The  whole  number  cured  bv 
the  various  plans  of  treatment  was  385  ;  of  tlie  remaininor  271,  43  were 
reheve<l — that  is,  the  amount  of  motion  between  the  fragments  was  less- 
ened—in 204  no  benefit  was  derived   from  the  operation,  19   proved 
fatal,  and  in  5  the  result  is  not  known.* 

It  might  have  been  well  to  have  noted  what  proportion  were  cured 
after  five  months,  after  six  months,  and  after  one  year,  since  I  would 
not  regard  a  case  as  properly  one  of  non-union  until  after  the  fifth  month. 
It  is  also  scarcely  necessary  to  say  that  unsuccessful,  and  especially 
fatal,  cases  are  not  so  likely  to  find  their  way  into  the  journals  as  suc- 
cessful eases,  so  that  it  must  be  assumed  that  the  actual  proportion  of 
failures  is  greater  than  these  tables  represent. 


Principles  and  Practice  of  Surirorv,  bv  D.  Haves  Agnew,  M.D.. 
f;.  m  I  niv.  of  Pa.,  vol.  i.  pp.  752-808'^ 


LL.D.,  Prof,  of 
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CHAPTER    VIII. 

INCOMPLETE   FRACTURES. 
BENDING,  PARTIAL  FRACTURES,  AND  FISSURES  OF  THE  LONG  BONES. 

§  1.  Bending  of  the  Long  Bones. 

Strictly  speaking,  no  bone  can  be  much  bent  without  being  also 
more  or  less  broken,  and  that  whether  it  immediately  or  spontaneously 
resumes  its  position  or  not ;  for,  if  the  bending  and  straightening  of  the 
bone  be  repeated  a  sufficient  number  of  times,  the  yielding  of  the  fibres 
will  become  appaient,  and  at  length  the  separation  will  be  complete. 
The  first  of  this  series  of  flexions  was  quite  as  much  responsible  for  this 
result  as  the  last,  and,  no  doubt,  performed  its  share  in  the  production 
of  the  complete  fracture. 

There  could  be  no  impropriety,  therefore,  in  speaking  of  a  bending 
of  the  bones  as  a  variety  of  incomplete  fractures,  as  I  have  done  in  the 
first  section  of  my  "  Report  on  Deformities  after  Fractures,"  made  to 
the  American  Medical  Association  in  1855.^ 

They  have  been  called,  not  inappropriately,  interperiosteal  fractures, 
since  in  these  cases  the  periosteum  is  not  broken.  M.  Blandin  thinks 
that  the  outer  and  semicartilaginous  laminae  of  the  bone  also  do  not 
break,  while  the  deeper  laminte  suffer  an  actual  disruption.^  But  it  is 
quite  as  probable  that  in  a  majority  of  cases  the  true  pathological  condi- 
tion is  a  compression  of  the  bony  fibres  upon  one  side,  and  a  correspond- 
ing expansion  upon  the  opposite  side,  with  only  a  slight  interstitial  frac- 
ture, too  trivial  to  be  easily  recognized  even  in  the  dissection.  Sometimes, 
as  I  have  several  times  observed  in  my  experiments  on  the  bones  of 
chickens,  when  the  bones  are  small,  and  the  bending  is  near  the  centre 
of  the  shaft,  the  whole  of  the  laminae  on  the  side  of  the  retiring  angle 
produced  by  the  bending  are  doubled  in,  or  indented  toward  the  hollow 
of  the  bone,  so  that  the  fibres  on  the  side  of  the  salient  angle  are  not 
even  stretched,  and  much  less  broken.  In  such  cases  the  interstitial  dis- 
ruption, if  it  exist  at  all — and  I  think  it  does — first  takes  place  in  the 
deeper  layers  of  the  retiring  angle. 

I  might,  therefore,  feel  justified  in  continuing  to  call  these  cases  par- 
tial fractures,  or,  perhaps,  interstitial  fractures;  but  I  believe  that  the 
whole  subject  will  be  rendered  more  intelligible  if  I  call  them  simply 
bending  of  the  bones,  as  distinguished  from  those  other  and  more  pal- 
pably partial  fractures  of  which  I  shall  speak  presently. 

1  Op.  cit.,  pp.  421-422. 

2  Markhuin's  Obs.  on  the  Surg.  Pnictice  of  Paris,  London  Med.  Chir.  Rev.,  voL 
xxxiv.  p.  473,  1841. 
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1,    Brntfing^  with  art  Immediat*'  antJ  sponffmeuus  j^estoratkm  of  the 
H€  to   itn  oniiinal  form, — The  po.ssibility  of  this  accident,  to  which, 
wever,  surgical  writers    have   hitherto  made  no  distinct  nllusioii,  is 
ndered  ceriaiii  by  the  following  experiments: 
Axprrii/irtit   L — July  1*>,  1857.     I   bent   the   tibia  of  a   Shanghai 

liicken,  four  week.*»  ohl,  at  about  the  middle  of  the  bone.     It  was  bent 
an  angle  of  (juite  twenty-five  degToes,  but  it  was  not  felt  or  lieard  to 
■eak.     Tt  immefliately  and  spontaneously  re^uuTed  the  ntraight  position. 
July  18,  two  days  after  the  bending,  I  dissected   the  limb,  and  found 
no  trace  of  tlie  injury,  either  within  or  without  the  bone,  unless  I  except 
very  minute  l)loo«I-clot  in  the  centre  of  the  shaft. 
ICTjteriment  2. — ^1  bent  the  leg  of  a  chicken,  four  weeks  old*  at  the 
jMiii»t  and  to  the  same  degree.    It  immediately  resumed  the  straight 
ftion. 
I/iitiifctwn  after  two  dai/s.     Nothing  abnormal  except  a  small  blood- 

iot  in  the  centre  of  the  bone,  and  a  slight  disorganization  of  the  medulla. 
KrprHmrnts  H  anil  4, — Bent  both  legs  of  a  chicken,  four  weeks  old, 
the  same  point  and  in  the  same  manner.  They  immediately  resumed 
eir  positions. 

J}tM9e**ti</n  after  two  dai/s.     No  lesions  or  morbid  appearances  which 
could  detect. 

Experiments  5  and  iy* — Bent  both  wings  of  a  chicken  four  weeks  old, 
nt  the  right  wing  to  an  angle  of  thirty-five  degrees,     I  did  not  feel 
em  break.     Both  resumed  tlieir  positions  spont^ineously. 
I^i*set'tion  afft'r  tiro  daifH.     No  let<ions  or  other  morbid  ajipea ranees* 
Jijrperiment  1, — July  10,  1H57,  I  bent  the  leg  of  u  Shanghai  chicken, 
e  weeks  old,  below  tlje  knee  and  about  the  mid<lle  of  the  bone.     It 
bent  to  an  angle  of  about  twenty-five  degrees,  but  the  bone  was  not 
It  or  henrd  to  break.     It  ininiediately  and  spontaneously  resumed  the 
raight  position. 
July  i!0,  four  days  after  the  bending,  I  dissected  the  leg,  but  could  not 

Bscover  any  trace  of  the  injury,  except  that  tliere  wj\s  a  verv  minute 
ific  deposit  in  the  centre  of  the  bone  at  the  point  at  which  I  supjiose 

it  tu  have  been  bent, 

Expt'riment  8. — .July  1*5,  1857,  I  bent  the  right  leg  of  a   Shanghai 
icken,  five  weeks  old,  at  the  same  point  as  in  the  fii*st  experiment,  and 
the  same  extent.     The  bone  did  not  seem  to  break,  but  it  immaliately 
'ft&d  spontaneously  resumed  the  straight  position. 

I/isnection  after  four  datfs.     Nothing  nppeareil  to  indicate  the  seat  of 

die  bending,  except  a  small  clot  of  b^M>d  in  the  centre  of  the  shaft. 
Erperimrnt  \K — Bent  the  leg  of  a  chicken,  six  weeks  old,  in  the  same 

Huinncr  and  to  the  same  degree  a.s  in  the  other  examples.     It  resumed 

\U  position  sj>ontaneously. 
bisunrction  aff*'r  ten  dat/s.     No  evidence  of  injui-y  of  any  kind ;  the 
me  being  sound  and  straight. 

These  experiments  were  made  in  connection  witli  others  to  which  more 
[leciiil  reference  will  hereafter  be  uiMde,  They  are  selecte<b  antl  consti- 
te  the  whole  number  of  lliose  in  which  I  did  not  feel  the  bone  break 
crack  under  my  fingers.  In  every  ir*stance  the  bone  sprung  back  im- 
lediatelv  and  H|Mnit:iMi.nrmlv  tn  irs  natural  form.     In  no  instance  could 
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I  afterwards  discover  any  trace  of  lesion  or  sign  indicating  the  point  at 
which  the  bone  had  been  bent  before  dissection,  nor  did  dissection  itself 
disclose  anything  but  the  most  inconsiderable  marks,  and  that  in  but 
three  examples. 

I  infer,  therefore,  not  forgetting  the  caution  with  which  the  conclu- 
sions from  all  such  experiments  ought  to  be  applied  to  similar  accidaits 
upon  the  human  skeleton,  that  whenever  the  bones  of  healthy  infants 
have  been  slightly  bent  and  not  broken,  they  will,  probably,  in  most 
cases,  unless  prevented  by  causes  foreign  to  the  bones  themselves,  spon- 
taneously and  immediately  resume  their  position,  and  that  no  sign  will 
remain  to  indicate  that  a  bending  has  occurred.  The  accident  will  not 
be  recognized,  and,  as  a  ftirther  inference,  this  bending  does  not  belong 
to  that  class  of  cases  of  which  I  shall  next  speak. 

2.  Bending^  without  immediate  and  spontaneous  restoration  of  the 
bon£  to  its  original  form. — "  Dethleef,  believing  that  he  had  broken  the 
two  bones  of  the  legs  of  a  dog,  found  the  fibula  bent  without  a  fracture. 
Similar  results  were  obtained  by  Duhamel  upon  a  lamb;  by  Troja  upon 
a  pigeon ;  and  I  have  myself  twice  succeeded  in  bending  the  fibida  while 
breaking  the  tibia.  The  possibility  of  simple  curvature  is  then  not  con- 
testable" (the  writer  means  to  say  that  the  possibility  of  a  simple  curva- 
ture remainhig  permanently  bent  is  not  contestable),  "but  we  must 
observe  that  they  have  never  been  obtained  except  upon  young  animals, 
and  that  they  have  been  unable  to  maintain  themselves  permanently 
except  through  the  aid  of  a  fracture  and  displacement  of  a  neighboring 
bone ;  and  there  is  a  wide  difference  between  these  •  and  those  pretended 
curvatures  which  some  believe  they  have  seen  in  man,  in  which  tfie  curved 
bone  maintains  itself,  and  resists  perfect  reduction  until  the  fracture  is 
complete."^ 

In  this  single  paragraph  Malgaigne  seems  to  have  given  a  fair  summary 
of  the  testimony  upon  this  point.  With  the  exception  of  these  and  a 
few  other  similar  examples,  some  of  which  I  think  I  have  observed  my- 
self, where  one  of  the  bones  of  the  forearm  has  been  broken  and  the 
other  bent,  I  know  of  no  well-attesteil  cases  of  a  permanent  bending; 
using  the  term  bending  in  a  sense  distinguished  from  a  partial  fracture. 

If,  in  numerous  cases  mentioned  by  surgical  writers,  there  has  seemed 
to  be  probable  evidence  that  the  permanent  bending  was  unaccompanied 
with  fracture,  there  has  always  been  wanting,  so  far  as  I  know,  the  posi- 
tive evidence  of  dissection.  The  example  of  partial  fracture  mentioned 
by  Fergusson,  and  represented  by  a  drawing,  is  described  as  having 
also,  "toward  the  lower  extremity,  a  slight  indentation  and  curve.'^ 
This  was  the  radius  of  a  child ;  but  how  long  the  child  survived  the 
accident,  and  what  was  the  condition  of  the  ulna,  we  are  not  informed. 
The  observations  made  by  Jurine,  of  Geneva,  in  Switzerland,*  by  Barton^ 
and  Norris,*  of  Philadelphia,  all  fail  to  furnish  any  such  conclusive  evi- 
dence of  the  correctness  of  their  own  views.  Norris  says  that  "  Thierry, 
of  Bordeaux,  Martin,  and  Chevalier,  had  all  met  with  and  published 

*  Traite  des  Frac,  etc.,  par  L.  F.  Malgaigne,  torn.  i.  p.  48. 

'  Pi^ictical  Surgery,  by  Williaiii  Fergusson,  4th  Am.  ed.,  p.  208. 
'  Journ.  de  Corv'isart  et  Boyor,  toni.  xx.  p.  278,  etc. 

*  Phila.  Med.  Kecorder,  1821.  *  Phila.  Med.  Journ.,  vol.  xxix.  p.  288,  1842. 
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cases  of  this  kind  prior  to  the  appearance  of  Jurine*s  paper  (in  1810), 
the  former  of  whom  asserts  that  Haller,  in  experimenting  upon  the  sub- 
ject, had  been  able  satisfactorily  to  produce  the  same  accident  in  young 
animals."  For  myself,  I  cannot  say  how  much  con- 
fidence we  ought  to  place  in  these  assertions  of  Thierry, 
Martin,  and  Chevalier,  having  never  seen  the  papers  re- 
ferred to ;  but  since  Dr.  Norris  has  neglected  to  inform 
us  whether  any  dissections  were  ever  made,  we  shall  not 
be  expected  to  regard  their  testimony  as  conclusive. 

With  the  qualifications  now  made,  Gibson  was  more 
nearly  right  when  he  said,  *'  Dupuytren  and  Dr.  John 
Rhea  Barton  have  each  furnished  accounts  of  bent  bones. 
There  are  no  such  injuries,  however,  in  my  opinion ; 
such  cases  being,  in  reality,  partial  fractures  from  which 
deformities  result  upon  the  same  principle  that  a  piece  of 
tough  wood,  like  oak  or  hickory,  if  broken  half  through, 
may  be  inclined  to  one  side  and  shortened,  although 
still  held  together  by  interlocking  of  fibres.  Many  speci- 
mens in  my  cabinet,  and  in  the  Wistar  Museum,  attest 
the  accuracy  of  this  assertion."^ 

In  my  own  experiments  upon  the  chicken,  the  bones 
uniformly  resumed  their  original  position  as  soon  as  the 
retraining  force  was  removed,  unless  a  fracture  occurred,  and  this  not- 
withstanding the  bones  were  bent  quite  abruptly  and  to  an  angle  of 
twenty-five  degrees.  Certainly,  if  the  bones  of  children  may  be  bent 
during  life  and  be  made  to  retain  this  position  without  a  fracture,  then 
the  same  thing  might  be  done  upon  the  bones  of  children  recently  dead, 
and,  by  successful  experiments,  this  long-agitated  question  might  be 
ea.'^ily  and  forever  put  to  rest. 

It  will  be  understood  that  our  observations  are  confined  to  the  long 
ktiiejj.  That  the  flat  bones,  and  especially  the  bones  of  the  cranium,  in 
childh(X)d,  may  be  indented  by  blows,  and  remain  in  this  condition,  is 
undeniable.  Scultetus  says  he  had  seen  "  the  skull  pressed  down  in 
children,  without  a  fmcture,  so  tliat  tliose  who  touch  or  look  upon  it  can 
{•ereeivea  small  pit,"^  and  it  has  been  mentioned  by  many  writers  since, 
^d  jKirhaps  before  his  day.  I  have  myself  published  two  examples  of 
It  m  the  second  volume  of  the  Buffalo  Medical  JournaU^  and  since  the 
'*^*^^'  of  that  publication  I  have  met  with  others. 


Case    mentioned 
by  Fergu88on. 


§  2.  Partial  Fracture  of  the  Long  Bones. 

1.  Partial  Fracture  ivith  immediate  and  spontaneous  restoration 
'''J  ^h  hone  to  its  original  form, — No  writer  seems  to  have  given  any 
^pwial  attention  to  the  form  of  fracture  now  under  consideration,  although 
^^^  existence  appears  to  have  been  occasionally  recognized.  In  the  case 
niKjrte<lby  Camper,  in  1765,  of  a  partial  fracture  of  the  tibia,  the  bone 

1  I'r^^^;*^^^  ^nd  Practice  of  Siiri^ery,  by  Win.  Gibson,  Phila.,  1831,  vol.  i.  p.  254. 
^"^^  Chirurtceon's  Storehouse,  bv'johannos  Scultetus,  1674,  p.  120. 
'^P-  cit.,  p.  347,  1840,  Ca.se.s  1  and  2. 
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had  regained  its  natural  form,  but  whether  immediately  after  the  accident 
occurred,  or  at  a  later  period,  I  am  not  able  to  leam.^  Jurine,  Gulliver, 
and  others,  have  noticed  a  gradual  straightening  of  the  bone  after  a 
partial  fracture,  so  that  its  complete  restoration  has  been  accomplished 
after  several  weeks  or  months ;  but  this,  although  partly  due  to  the  same 
cause  which  produces  occasionally  an  immediate  restoration,  namely,  its 
elasticity,  is  in  part  also  due  to  other  causes,  and  will  be  more  properly 
considered  under  the  next  division  of  partial  fnictures. 

Says  Malgaigne :  "  Finally,  at  other  times  the  fracture  takes  place 
without  opening  and  without  curvature;  the  only  sign  which  one  can 
recognize  is  a  yielding  of  the  bone  under  the  pressure  of  the  finger  at  the 
point  of  fracture ;  yet  upon  the  living  subject  we  may  see  the  same  symp- 
tom pertain  to  complete  and  simple  fractures  without  displacement.""^ 

In  the  following  report  of  one  of  M.  Blandin's  clinics  the  accident  is 
described  a  little  more  distinctly :  "  In  some  cases  of  fracture  of  the 
clavicle  occurring  about  the  middle  of  the  bone  in  young  subjects,  dis- 
placement of  the  fragments  does  not  immediately  take  place,  thus  giving 
rise  to  a  risk  of  an  error  in  diagnosis,  by  which  the  ultimate  probability 
of  a  cure  is  diminished.  A  lad  seventeen  years  of  age  was  recently 
admitted  into  the  Hotel  Uieu,  under  the  care  of  M.  Blandin,  having,  a 
few  days  previously,  fallen  upon  one  of  his  comrades  while  playing  with 
him,  when  he  instjintly  experienced  pain  and  a  cracking  sensation  about 
the  middle  of  the  left  clavicle,  where  there  soon  formed  a  tumor,  which, 
increasing,  induced  him  to  enter  the  hospital.  On  examination,  the 
swelling  was  found  to  occupy  the  middle  of  the  clavicle ;  it  was  about 
as  large  as  half  a  hen's  egg,  ovoid  in  shape,  well  circumscribed,  colorless, 
and  hard,  but  sensible  to  pressure.  There  was  not  any  deformity  of  the 
shoulder,  nor  any  abnormal  modification  of  the  axis  of  the  bone,  to  indi- 
cate the  existence  of  a  fracture;  and  although  the  different  movements 
of  the  ai-m  caused  pain  in  the  shoulder,  yet  they  could  be  made  without 
much  difficulty. 

"  The  symptoms  in  this  case  would  lead  to  the  belief  that  it  was  a 
case  of  simple  periostitis,  caused  by  external  violence ;  but  M.  Blandin 
at  once  decided  that  there  existed  a  fracture  of  the  bone,  having  seen  a 
similar  case  previously  at  the  Hopital  Beaujon,  where  the  tumor  was 
treated  as  traumatic  periostitis,  the  patient  merely  carrying  his  arm  in 
a  sling,  until,  by  a  sudden  movement  of  the  limb,  displacement  of  the 
fragments  was  i)roduced,  and  clearly  demonstrated  the  existence  of  a 
fracture.  A  second  case  occurring  soon  afterward,  M.  Blandin  profited 
by  the  experience  gained  from  the  preceding,  and  by  moving  the  fig- 
ments of  the  broken  clavicle  on  each  other,  obtained  motion  and  crepitus. 
Still  these  indications  were  not  so  clear,  that  M.  Marjolin  could  diag- 
nosticate a  fracture ;  he  was  of  opinion  that  the  case  was  one  of  exostosis, 
probably  syphilitic,  and  the  crepitus,  he  believed,  depended  on  an  erosion 
of  the  osseous  surface.  In  consequence,  the  patient  was  left  to  himself, 
until  a  movement  of  the  arm  gave  proof  of  the  fracture  by  the  displace- 
ment of  the  broken  portions  of  the  bones. 

^  Essays  and  Obs.  Phys.  and  Lit.  of  Soc.  of  Edinburirh,  vol.  iii.  p.  627. 
*  Op.  cit.,  torn.  i.  ]).  oO. 
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^Two  other  cases  occurring  in  young  i*iil>jects  hiwv  been  admitted 
nee  in  the  Hotel  Dieu,  under  the  care  of  \I,  Blandin,  one  of  whom 
|mr[»Oi^ely  left  without   surgical  a^ssistance,  while  l*esault'8  bandage 
iRpplietl  to  the  other.     The  former  8oon  showed  evidence  of  consecutive 
ii spl fi cement ;  the  latter  was  cured  without  any  deformity  following. 

•*  The  surgeon  may  diagnosticate  a  fracture,  withruit  displacement  of  the 

iiidtUe  portion  of  the  clavicle,  when  a  circunLscribed  tumor  forms  in  that 

Wirt  of  voung  subjects,  consecutive  on  a  fall  on  the  shoulder,  and  motion 

Elf  the  fragments,  with  crepitus,  can  be  detected,  there  not  being  any 

^philitic  taint  in  the  constitution/'* 

The  following  examples,  wliicli  have  come  under  my  own   observa^ 
tion»   will    illustrate  more  completely  the  usind  history  and  symptoms 
'  of  these  cases : 

A*  Hm  Ji^ed  three  year^.  fell  from  the  sofa  upon  the  floor,  striking,  it 
thought,  on  her  right  shoulder.  Two  days  after  thi*<,  she  fell  again, 
Imnd  then  f*>r  the  first  time  >Ir.  B.  noticed  the  deformity.  She  was 
[brought  to  me  three  days  after  the  second  fall.  There  existed  then  a 
[rounil,  smooth  projection  at  the  outer  end  of  the  middle  third  of  the 
Ichtvide.  It  felt  hard,  like  bone.  The  line  of  the  clavicle  was  not 
Ichanged.  1  advii*ed  a  liandkei'chief  sling,  simply  to  steady  and  j^upport 
|the  ann.  Seven  months  after  the  accident,  she  fell  sick  and  died.  The 
prqjcH'tion  continued  at  the  time  of  death,  only  slightly  diminishe<l. 
H.  S..  aged  six  years,  was  thrown  from  a  horse,  partially  lireaking 
lllis  left  clavicle,  near  its  middle.  Dr.  Sprague,  of  Buftido,  was  employe*!* 
[The  projection  in  front  was  for  several  days  very  ajipareiit,  and  was 
Icxamined  hy  myself  at  \h\  S|U'ague's  re(|Uest.  The  bone  did  not  seem 
jlo  be  out  of  hue.  Five  years  after  the  accident,  I  exandned  the  lad, 
lAQil  could  not  find  any  trace  of  the  original  injui*y. 

September  25,  185o,  Mi*s.  T,  C.  brought  to  me  her  infant  child,  then 

but  fwo  weeks  old.     Upon  tlie  left  clavicle,  at  a  point  a  little  nearer  the 

[acromion  process  th tin  tiie  sternum,  was  an  oblong  swelling,  tln\M?Hjuarters 

[.of  an  inch  in   length,  sniootli  and  bard  like  callus:  the  skin  was  not 

'<Ulene<l,  nor  tender.     There  wrus  no  motion  or  crepitus,  and  the  line  of 

J»e  fixis  of  the  b(»ne  was  perfect.     The  mother,  who  had  been  put  to  bed 

by  a  midwife,  thinks  the  injury  occurred  in  the  act  of  birth,  although 

|»he  did  not  notice  the  swelling  until  a  week  after. 

October  20,     Nearly  <ine  uioirtli  later,  I  found  no  change  in  the  con- 
Idition  of  the  bone :  the  hanl  lump  remained,  but  it  was  still  eritirely 
Tree  from  tenderness.     I  have  not  seen  the  chihl  since. 

An  infant  boy,  three  yeai"s  old,  fell,  August  12,  18.jT.  from  the  hands 
[of  tlje  nurae.  The  child  cried,  but  the  point  of  injury  was  not  detecteil 
liinti]  the  third  or  fourth  day»  although  the  mother  examineil  the  shouMers 
snrl  neck  carefidly  at  the  time.  She  is  t|uite  certain  that  if  any  swelling 
lor  fliacoloration  hud  been  [>resent,  she  would  have  seen  it  then,  or  on  the 
liubsequent  days,  while  wa-shing  and  drt^ssing  the  child.  When  first  seen 
lit  was  very  distinct,  but  not  so  large  as  at  present. 


I 


*  Am,  Joum.  Mi*d.  Sci.,  vol.  xxxi.  p.  47H,  fk>m  Joom.  de  M^L  et  Chirurg.  Prat,, 
rjtilv,  1842. 
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August  19.  The  child  was  brought  to  me.  A  little  to  the  sternal 
side  of  the  middle  of  the  right  clavicle  there  was  an  oblong  node-like 
swelling,  of  the  size  of  the  half  of  a  pigeon's  egg,  hard,  smooth,  and 
feeling  like  bone ;  there  was  no  discoloration  or  swelling  of  the  int^u- 
ments ;  no  crepitus  or  motion  ;  the  line  of  the  clavicle  seemed  nearly  or 
quite  unchanged. 

I  have  not  noticed  this  variety  of  accident  in  any  other  bone  except 
the  clavicle,  yet  it  is  not  improbable  that  it  happens  occasionally,  and 
perhaps  quite  as  often,  in  other  long  bones,  but  that  its  existence  is  not 
elsewhere  so  easily  recognized.  According  to  Poinsot,  M.  Demons  has 
seen  a  similar  case  in  the  humerus  of  a  newly  bom  infant. 

Of  one  hundred  and  fifty-seven  fractures  of  the  clavicle  recorded  by 
me,  thirty-four  were  partial  fractures ;  and  of  these  at  least  eleven  were 
spontaneously  and  immediately  restored  to  their  natural  axes. 

In  explanation  of  the  fact  that  hospital  surgeons  have  not  observed 
so  large  a  proportion  of  partial  fractures  of  the  clavicle,  it  must  be  stated 
that  most  of  these  cases  of  partial  fracture  were  drawn  from  private 
practice.  Accidents  of  this  class  may  be  often  met  with  in  private 
practice  and  in  dispensaries,  but  they  are  seldom  found  in  hospitals. 

Experiment. — In  fourteen  experiments  upon  the  bones  of  chickens, 
a  partial  fracture,  with  immediate  and  spontaneous  restoration,  has 
occurred  but  once.  In  nine  of  these  cases  the  bones  were  only  bent, 
and  in  five  they  were  partially  broken ;  an  immediate  restoration  has 
occurred,  therefore,  in  one  case  out  of  five  of  partial  fractures ;  while  in 
my  recorded  examples  of  partial  fratfture  of  the  clavicle  it  has  been 
noticed  about  once  in  every  four  or  five  cases.  The  following  is  the 
experiment  to  which  I  have  referred : 

I  produced  a  partial  fracture  of  the  tibia  in  a  chicken  six  weeks  old. 
The  fracture  was  near  the  middle  of  the  bone.  It  was  felt  to  break 
under  my  finger;  but,  on  removing  the  pressure,  it  immediately  and 
spontaneously  resumed  the  straight  position. 

The  limb  was  dissected  on  the  tenth  day.  The  line  of  the  axis  of  the 
bone  was  perfect,  but  on  the  fractured  side  was  a  node-like  enlargement, 
sufficient  to  be  distinctly  felt  and  seen  before  the  soft  parts  were 
removed. 

Pathology. — In  no  case,  except  in  my  single  experiment  upon  the 
bone  of  a  chicken,  has  the  actual  condition  been  determined  by  dissec- 
tion, and  if  any  question  has  existed  heretofore  as  to  the  jKJSsibility  of  an 
immediate  and  spontaneous  restoration  after  a  partial  fracture,  this  ex- 
periment ought  to  decide  it  in  the  afiirmative;  but  then  the  first  nine 
experiments  already  (juoted  have  shown  that  a  mere  bending  with  imme- 
diate restoration  leaves  no  such  traces  or  signs  as  have  been  described  as 
following  these  accidents.  We  have,  therefore,  the  negative  argument 
that,  since  a  bending  with  restoration  leaves  no  signs,  the  examples, 
reported  by  myself  and  others  as  having  occurred,  and  as  having  been 
followed  by  a  node-like  swelling,  etc.,  must  have  been  partial  fractures. 
Moreover,  in  one  of  the  cases  of  immediate  restoration  reported  by 
Blandin,  there  was  a  feeble  crepitus:  and  in  another,  the  subsec|uent 
displacement  proved  the  correctness  of  his  diagnosis.  The  same  has  been 
noticed  by  myself  in  several  examples. 
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We  conclude,  then,  that  these  are  examples  of  partial  fracture,  but 
that  the  number  of  bony  fibres  which  have  given  way  are  too  inconsider- 
able, as  compared  with  those  not  broken,  to  affect  materially  the  elasticity 
of  the  bone. 

Diagnosis. — The  diagnosis  will  depend  somewhat  upon  the  history  of 
the  accident  as  well  as  upon  the  present  symptoms.     In  no  instance, 
where  I  could  ascertain  the  cause,  have  I  known  an  incomplete  fracture 
of  this  variety  produced  by  any  other  than  an  indirect  blow ;  and  where 
the  clavicle  has  been  the  seat  of  the  fiacture,  the  counter-blow  has  been 
received  upon  the  end  of  the  shoulder.     The  fact  possesses,  therefore, 
et^ual  significance  in  its  relation  to  either  of  the  varieties  of  partial  frac- 
ture; but  in  the  case  of  a  partial  fracture  with  a  permanent  curvature, 
tie  diagnosis  would  be  complete  without  the  histoi-y,  while  in  this  case 
it  might  not  be,  and  a  knowledge  of  the  manner  in  which  the  accident 
occurred  would,  therefore,  be  of  great  importance. 

The  signs,  then,  after  a  knowledge  of  the  fact  that  a  blow  has  been 
received  upon  the  shoulder,  are  a  node-like  swelling  upon  the  anterior  or 
upper  face  of  the  clavicle,  generally  in  its  middle  third,  this  swelling 
l)eing  hard,  smooth,  oblong ;  the  skin  only  slightly  or  not  at  all  swollen 
<>r  tender,  and  in  no  way  discolored,  as  it  would  have  been  had  the 
swelling  upon  the  bone  been  the  result  of  a  direct  blow ;  and  the  line  of 
tie  axis  of  the  bone  being  unchanged.     I  have  occasionally  detected 
'notion  and  crepitus  at  the  point  of  injury,  and  we  have  seen  that  Blandin 
^as  able  to  detect  both  in  one  instance;  but  it  has  never  occurred  to  me 
to  se<?  the  swelling  upon  the  bone  until  two  or  three  days  aft;er  the  injury 
^8s    received.     We  are  not  very  likely,  therefore,  to  recognize  this  acci- 
dent immediately  after  its  occurrence. 

I^rentmnit. — In  the  case  of  the  clavicle,  neither  bandages,  slings, 
2^'ii  |.»ri«ises,  nor  lotions,  can  be  of  much  service.  Yet  no  harm  can  arise 
*^<»Ui  employing  a  simple  sling  and  roller  to  confine  the  arm :  and  it  is 
?*^"a\.s  proper  to  enjoin  some  degree  of  care  in  using  the  arm  of  tlie 
^Uure<i  side.  The  consolidation  will  be  speedily  accomplished,  and  after 
^  ^Jnie  the  ensheathing  callus  will  wholly  disappear. 

If*  a  similar  accident  should  occur  in  anv  other  of  the  lon<i;  bones,  as 
J^^'tt^t^tive  and  precautionary  means,  splints  ought  to  be  applied,  at  least 
*^^  u  few  days. 

^^.    Partial  Fracturey  without  immediate  and  .^ponta neons  restnratinn 

'<^    thr  hone  to  its  natural  form. — The  causes  of  this  accident  are  the 

^«^Ui^  as  those  which  produce  simple  bending,  or  partial  fracture  with 

^^^^HifMliate  and   spontaneous  restoration,  from  which   latter  they  differ 

V^obablv  in  the  "jreater  extent  of  the  bonv  lesion.     Perhaps,  also,  thev 

HittfT  scanetimes  in  the  peculiar  form  and  degree  of  the  denticulation  at 

thff  seat  of  the  fracture:  in  consequence  of  which  an  antagonism  of  the 

'^^>rt's  takes  place,  preventing  a  restoration  of  the  ])one  to  its  original 

Very  few  surgeons  have  spoken  of  ])artial  fracture  in  the  clavicle, 

^^lile  Jurine,    Syme,    Listen,   Miller,   Xorris,   and  many   others,  have 

Wareil  that  it  is  much  more  freijuent  in  the  bones  of  the  forearm  than 

tWvliere.     This  does  not  agree  with  my  experience,  according  to  which 

It  occurs  oftener  in  the  clavicle  than  in  the  forearm :  a  discrepancy  which 
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I  cannot  very  well  explain,  except  by  supposing  that,  in  the  case  of  the 
clavicle,  the  accident  has  either  been  overlooked  entirely  or  misappre- 
hended. Blandin,  who,  we  have  seen,  has  reported  five  cases  of  partial 
fracture  of  the  clavicle  with  immediate  restoration,  states  distinctly  that 

Fio.  23.  Fig.  24. 


•Ill  -w  .'»'.'"■     /  '■ 

Partial  fracture  of  the  clavicle  without  spontaneous  rMtoimtioD. 

From  nature ;  taken  three  weeks  after  the  aooident. 

in  two  of  these  cases  distinguished  surgeons  of  the 
Hopital  Beaujon  and  Hotel  Dieu  failed  to  recog- 
nize it. 

Says  Turner:   *'The  next  I  shall  descend  to  is 

that  of  the  clavicle  or  collar-bone,  which  I  have 

Partial  fracture  with-  found  the  most  frecjuently  overlooked,  I  think,  of 
out  reptoration  of  the  any  Other,  till  it  has  been  sometimes  too  late  to 
bone  to  its  natural  form,  remedy,  especially  among  the  children  of  poor 
people ;  for,  though  they  find  these  little  ones  to 
wince,  scream,  or  ciy,  upon  the  taking  off  or  putting  on  their  clothes, 
yet,  seeing  that  they  suffer  the  handling  of  their  wrists  and  arms,  though 
it  be  with  pain,  they  suspect  only  some  sprain  or  wrench,  that  will  go 
away  of  itself,  without  regarding  anything  further  or  looking  out  for 
help;  whereas,  this  fracture  discovers  itself  as  easily  as  most  others. 
For  not  only  the  eye,  in  examining  or  taking  a  view  of  the  part,  may 
plainly  perceive  a  bunching  out  or  protuberance  of  the  bones  when  the 
neck  is  bared  for  that  purpose,  with  a  sinking  down  in  the  middle  or  on 
one  side  thereof,  which  will  be  still  more  obvious  on  comparing  it  with 
its  fellow  on  the  other  side ;  but  when  it  is  more  obscure,  and  the  bone, 
as  it  were,  cracked  only — a  f^emi-fracturf*^  as  we  say — ^yet,  by  pressing 
hard  upon  the  part,  from  one  extremity  to  the  other,  you  will  find  your 
patient  crying  out  when  you  come  upon  the  place;  and  by  your  fingers, 
so  examining,  sometimes  perceive  a  sinking  further  down,  with  a  crack- 
ling of  the  bone  itself"* 

Erichsen,  who  regiirds  all  of  these  cases  as  mere  bendings  of  the  bones, 
remarks  that  it  "most  commonly  occurs  in  the  long  bones,  especially  ^he 

*  Art  of  Surgen',  by  Daniel  Turner,  London,  1742,  vol.  ii.  p.  265. 
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Fig,  25. 


[i¥icle.  the  rndiui;*  and  the  femur/''     He  myn,  moreover,  "Fracture  of 
be  clavicle  in  infants  not  unfrenueiitly  occurs,  and  is  apt  to  be  ovcr- 
rktfd.     The  child  cries  and  j^uffer:^  |iiiiu  whoiu  ver  the  arm   is  moved. 
hi  examination,  an  Irregularity,  with  some  protuherauce,  will  be  felt 
^bont  the  centime  of  the  bone."*     The  reader  will  not  fail  to  recognize  in 
_  bi*9e  symptoms  the  tneomplote  fracture  of  which  we  are  now  speaking, 
illthnngh  Erichsen   evirlently  believes  tliem  to  be  examples  of  complete 
"•iieltire. 

In  addition  to  this  testimony  m  to  the  fre(|i»enry  of  these  fracture^i  in 

be  elavicle.  I  will  only  mention  that  Jofm^ou,  in   his  review  of  Miirk- 

din's  ( H^9ervfititms  on  the  kSu/yifftf  J'rartice  of  ]\rn».  says  tlmt  ''many 

rgeons  have  uotieeil  the  incomplete  fracture  of  the  clavicle,  a«  of  other 

[>nes,  which  takes  place  m  the  voting/*^ 

Piftholotfi/, — The  foUowing  experiment  will  assist  in  the  elucidatior*  of 
lis  part  of  our  subject: 

Erprnmiut. — 1  bent  the  leg  of  a  chicken  fixi"  weeks  ohL  It  cracked 
Jidrr  my  fingers,  and  remained  bent.  Having  waited  a  few  seconds, 
w\\  finding  that  it  was  not  restored  to  position,  I  pressed 
Ijiiin  it  and  made  it  stniight  The  chicken  walked  off" 
rithout  Huy  limp* 
ihv  the  fourth  day,  before  dissection,  the  bone  looked 
if  ii  wiis  still  bent;  but,  on  lemoving  the  soft  parts, 
ie  line  of  the  axis  of  the  bone  was  found  to  l»e  stniight. 
Phe  areolar  tissue  under  the  skin  was  infiltrated  wiili 
jrmph,  which  was  most  abundant  near  the  fracture,  and 
Tadually  diruinislied  toward  each  extremity  of  the  bmb. 
litis  effusion  was  confined  almost  entirely  to  the  front 
of  the  limb,  or  to  that  side  wliich  had  been  broken,  Jind 
instituted  the  greater  part  of  the  enlurgement.  which 
had  noticetl  before  the  dissection  was  commenced,  and 
Irhich  then  felt  like  bone. 

On  the  front  of  the  bone*  also,  undeiiicath  tlie  peri- 
Meum,  there  wils  a  loose,  honeycomb  deposit  of  eu- 
'  :   callus,    about    one   line    in    thickness,    and 

if  o  'ip^ards  and  downwards  about  half  an  inch. 

This  callus  surrounded  the  bone  in  three-fourths  of  its 
eircumference:  but  tbere  was  no  callus  on  its  posterior 
surface.  It  was  also  deficient  exactly  along  the  line  of 
fntotnre.  in  front  and  i>n  tbe  sides,  in  conseiiuence  of 
which  an  oblicpie  groove  remained,  indicating  tbe  seat 
the  fracture. 

In  three  other  experiments,  tlic  particulars  of  whicli 
re  detailed  in  the  earlier  editions  of  this  book,  similar 
^ults  were  obtained. 

8o  early  as  the  year  167-^,  a  dissection  mode  by 
Jlnser  demonstrated  incontestably  tbe  existence  of  par- 

"  actures  in  the  shaft,  and  in  the  direction  of  tlie  diameter  of  long 

'  f^eknce  and  Art  of  Surgerv,  Philft.  ed.,  1854,  p.  ISO. 
*  Dp.  lit,,  p,  20-'. 
_*  Lond.  Med.'Chir.  Rev.,  vol.  xxxiv.  p.  -174,  IS-il. 


after  union   i»  eon- 
fluutmttted. 
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bones.^  Camper,  in  1705,  again  described  a  specimen  which  he  had 
seen;^  and  Bonn,  in  1783,  added  a  third  positive  observation.' 

M.  Gimele  is,  therefore,  in  error  when  he  ascribes  to  Campaignac  the 
credit  of  having  first  proven  by  dissection  dieir  existence,  in  a  paper 
communicated  to  the  Academy  of  Medicine  at  Paris,  in  1826.  Cam- 
paignac, however,  seems  to  have  been  the  first  who  described  very 
particularly  the  condition  of  this  fracture.  He  has  recorded  the  history 
and  dissection  of  two  cases,  one  of  which  occurred  in  the  fibula,  and 
one  in  the  tibia.  The  first  of  these  cases  was  a  girl  twelve  years  old. 
who  survived  the  accident  just  eight  weeks.  The  fracture  had  occurred 
near  the  middle  of  the  bone,  and  upon  the  interior  and  internal  side: 
in  which  direction,  resting  against  the  tibia,  the  bone  was  found 
inclined.  ''The  bony  fibres  had  been  broken  at  different  lengths, 
almost  exactly  like  what  takes  place  in  the  branch  of  a  tree  which  has 
been  partially  broken ;  and,  as  we  see  sometimes  in  this  latter  case,  the 
bundles  of  splintered  bony  fibres  abutted  upon  themselves,  and  did  not 
take  their  ]>laces  when  we  endeavored  to  restore  them;  so  the  abnormal 
angle  which  the  fibula  represented  could  not  be  effaced,  the  ends  of  the 
divided  fasciculi  not  restoring  themselves  to  their  respective  places.  This 
disposition  might  be  especially  seen  toward  the  anterior  part  of  the  inter- 
nal face,  where  a  packet  of  fibres,  coming  from  below,  was  braced  against 
the  upper  lip  of  the  division,  which  it  thus  held  open.  This  opening  at 
first  made  me  think  that  the  fragments  could  not  have  been  well  consoli- 
dated, but  T  assured  myself  that  it  was,  and  the  fact  was  subse^juently 
confirmed  by  the  Academy  of  Medicine;  all  the  points  which  were  in 
contact  were  found  intimately  united."^ 

DiaifnuHin. — The  diagnosis  is  not  difficult.  The  distortion  indicates 
sufficiently  tlie  existence  of  a  fracture,  while  the  complete  absence  of 
crej)itus  in  nearly  all  cases,  and  of  either  overlapping  or  lateral  displace- 
ment, must  generjilly,  especially  where  the  accident  has  occurred  in  a 
child,  sufficienth^  indicjite  that  the  fracture  is  incomplete.  It  will  assist 
the  diagnosis,  also,  to  notice  that  these  accidents  are  almost  confined  to 
the  middle  third  of  the  long  l)ones ;  and  they  are  produced  usually  by 
a  bending  of  the  bones,  the  forces  operating  upon  the  extremities,  and 
not  directly  upon  the  point  which  is  broken. 

In  complete  fractures,  also,  preternatural  mobility  is  so  constant  a  sign 
as  to  be  regarded  as  diagnostic,  while  here  there  is  almost  always  a  great 
<legree  of  immobility  at  the  seat  of  fracture.  The  angle  made  by  the 
projecting  extremities  is  usually  rather  gentle  and  smooth  ;  at  other  times 
it  is  abrupt,  indiwiting  a  greater  amount  of  fracture,  or  that  the  outer 
fi!)res  are  !)roken  more  irregularly.  The  power  of  using  the  limb  is 
generally  sensibly  impaired,  but  not  completely  lost. 

Trratmrnt. — Jurine,  Murat,  Campaignac,  (Gulliver,  Malgaigne,  with 
some  others,  have  noticed  the  fact  that  it  is  often  difficult,  and  some- 
times (juite  impossible,  to  restore  these  bones  to  position ;  a  circumstance 

*  Muli^aignc,  op.  cit.,  p.  44,  iVoiii  Tli.  Bonoti  Sf])ulchretum  ,1700,  lorn.  iii.  p.  424. 

*  Essavs  and  Obs.  Phys.  and  Lit.  of  8oc.  of  Edinlmrj^h,  1771,  vol.  iii.  p.  537. 

•*  Maliraigno,  op.  cit..  p.  44,  from  l)«'.script.  Tlies.  Ossium  Morb.  Hoviani,  178-3. 
'   l)<»s  Fracturos  Inooinplolcs  ft  dits  Fnictures  Loniritiidinalcs  des  Os  de$  Membres; 
))ar.I.  A.  J.  ('.Miiipaiiriuu'.     Paris.  182U,  ]>p.  0,  10. 
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which  they  have  justly  ascribed  to  that  condition  of  the  fragments  de- 
scribed by  Campaignap.  The  broken  extremities  of  the  fasciculi  become 
braced  against  each  other,  and  effectually  resist  all  efforts  to  straighten 
the  bone ;  unless,  indeed,  so  much  force  is  used  as  to  render  the  frac- 
ture complete;  a  result  which,  if  it  should  chance  to  happen,  need  not 
occasion  any  alarm,  since,  while  it  enables  us  at  once  to  restore  the  bone 
to  line,  it  does  not  much  increase  the  danger  of  lateral  displacement  and 
overlapping.  That  the  fracture  has  become  complete  we  may  know  by 
a  sudden  sensation  of  cracking,  !)y  the  increased  mobility,  and  by  the 
crepitus,  which  is  now  easily  developed. 

But  we  need  not,  on  the  other  hand,  be  overanxious  to  straighten  the 
bone  completely,  since  experience  has  shown  that  after  the  lapse  of  a 
few  weeks  or  months  the  natural  form  is  usually  restored  spontaneously. 
I  am  not  now  speaking  of  those  cases  in  which  the  restoration  occurs 
immediately,  in  which  it  is  probable  that  the  splintered  fibres  offer  no  re- 
sistance to  the  restoration  ;  but  only  of  those  in  which  the  bone  straightens 
so  gradually  as  to  induce  a  belief  that  the  broken  ends  are  the  cause  of 
the  resistance.  To  this  variety  of  accident  belong  cases  one,  five,  six, 
seven,  and  eight,  published  in  my  Report  on  Deformities  afler  Frac- 
tures;* in  one  of  which  the  natural  axis  was  resumed  in  less  than  four 
weeks.  In  a  case  mentioned  by  Gulliver,  it  required  about  the  same 
time  to  render  the  bones  of  the  forearm  perfectly  straight :  and  in  one 
case  mentioned  by  Jurine,  at  the  end  of  six  months  it  was  ''  difficult  to 
say  which  arm  had  been  broken,  and  at  the  end  of  one  year  it  was  im- 
possible." 

Jurine  attributes  this  restoration  to  '*  muscular  action,  or  more  espe- 
cially to  the  reaction  of  the  compressed  bony  plates;*'  but  while  it  is 
easy  to  understand  how  the  reaction  of  the  compressed  fibres  may  ac- 
complish the  gradual  restoration,  I  am  unable  to  understand  in  what 
manner  muscular  action  contributes  to  this  result,  since  most  of  the 
muscles  attached  to  the  long  bones  operate  so  much  more  energetically 
in  the  direction  of  their  axes  than  in  the  direction  of  their  diameters. 
Indee^L  we  have  often  seen  these  bones  bent  after  complete  fractures, 
and  before  the  union  was  consummated,  by  nmscular  action  alone. 

I  repeat,  then,  that  the  gradual  restoration  of  these  bones  is  due  to  the 

same  circumstance  which  produces  at  other  times  an  immediate  restora- 

ti«.»n,  namely,  the  elasticity  of  the  unbroken  fibres,  but  which  elasticity. 

in  this  latter   instance,  is,  for  a  time,  eft'ectually  resisted  by  the  bracin*: 

of  the  broken  fibres.     At  length,  however,  in  conse(|uence  of  the  gradual 

absorption  of  the  broken  ends,  the  resistance  is  rnuoved,  and  the  bone 

becomes  straight.     If  this  absorption  refuses  to  take  ])lace,  and  the  fibres 

wntinue  pressed  forcibly  against  each  other,  as  in  the  case  <lescribed  by 

Canipaijrnac,  then  the  bone  remains  permanently  bent. 

llavinfj  straightened  the  bone  as  far  a.s  is  practicable,  it  only  remains 

to  !^K'u^e  the  fragments  in  place  l)y  suitable  bandages  or  splints.     If  the 

r^tomion  is  incomplete,  these  means  may  assist  the  efforts  of  nature  in 

^•compligliinrr  a  gradual  restoration. 

i!?  scarcely  necessary  to  say  that  extensi(>n  and  counter-extension 

*^Jiil  nothing  in  partial  fractures. 

*  TmTl^.  Am.  Mod.  A>suc.,  vol.  viii.,  ISoo,  ))p.  o9*J-'). 
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§  3.  Fissnres. 

These  constitute  the  second  principal  form  of  incomplete  fractures,  or 
those  in  which  the  fracture  is  accompanied  with  no  appreciable  bending, 
which  occur  almost  exclusively  in  inflexible  bones,  such  as  the  compact 
bones  of  adults,  and  more  often  in  the  direction  of  their  axes  than  of 
their  diameters.  They  are  complete  so  far  as  they  extend,  but  they  do 
not  completely  sever  the  bone  so  as  to  form  two  distinct  fragments. 
They  have  been  most  frequently  observed  in  the  flat  bones,  sach  as  the 
bones  of  the  skull,  and  in  the  upper  bones  of  the  face ;  occasionally  in 
the  long  bones,  both  in  their  diaphyses  and  epiphyses,  and  rarely  in  the 
short  bones. 

M.  (jariel  hjis  reported,  in  the  Bulletins  de  la  Socicte  Anaf.^  for 
183^),  a  case  of  fissure  of  the  inferior  maxilla,  occurring  in  a  lad  sixteen 
or  eighteen  years  old.  Palletta  found  a  fissure  extending  partly  through 
the  third  dorsal  vertebra,  in  a  man  who  had  fallen  upon  his  back  eleven 
days  before ;  and  M.  Lisfranc  has  mentioned  a  remarkable  case  of  fissure 
and  partial  fracture,  with  bending  of  five  ribs  in  the  same  person.* 
Malgaigne  believes  that  he  has  seen  one  example  of  this  variety  of  in- 
complete fracture  of  the  scapula,  occurring  through  a  portion  of  the  in- 
fraspinous  region.  I  have  myself  elsewhere  recorded  another,  as  having 
been  found  in  the  skeleton  of  Nimham,  an  Oneida  Indian,  who  was  a 
great  fighter,  and  who  died  when  about  forty-five  years  old  in  conse- 
quence of  severe  injuries  received  in  a  street  brawl ;  but  his  death  did 
not  occur  until  four  or  five  months  after  the  receipt  of  the  injuries. 

In  addition  to  this  fracture  of  the  right  scapula,  five  of  his  ribs  were 
broken,  and  both  legs,  all  of  which,  except  the  scapula,  had  united  com- 
pletely by  intermediate  and  enshcatliing  callus. 

The  scapula  was  broken  nearly  transversely,  the  fracture  commencing 
upon  the  posterior  margin  at  a  point  about  three-quarters  of  an  inch 
below  the  spine,  and  extending  across  the  body  of  the  bone  one  inch 
and  three-quarters,  in  a  direction  inclining  a  little  upwards,  being  irregu- 
larly denticulate  and  without  comminution.  The  fragments  were  in 
exact  apposition,  and,  throughout  most  of  their  extent,  in  imme<liate 
contact.  They  were,  however,  not  consolidated  at  any  point,  but  upon 
either  side  of  the  fissure  there  was  a  ridge  of  ensheathing  callus,  of  from 
one  to  three  or  four  lines  in  breadth,  and  of  half  a  line  or  less  in  thick- 
ness along  the  broken  margin,  from  which  point  it  subsided  gradually 
to  the  level  of  the  sound  bone.  The  same  was  observed  upon  the  inner 
as  well  as  upon  the  outer  surface  of  the  scapula.  The  callus  had  as- 
sumed the  character  of  complete  bone,  but  it  was  more  light  and  spongy 
than  the  natural  tissue,  and  the  outer  surface  had  not  yet  become  lamel- 
lated.  Its  blood-canals  and  bone-cells  opened  everywhere  upon  the 
surface. 

Directly  over  the  fracture,  and  between  its  opposing  edges,  no  callus 
existed,  but  as  the  bone  had  lain  some  time  in  the  earth  before  it  was 
exhumed,  it  is  ])robable  that  a  less  comidetely  organized  intermediate 

'  D«'A  Fract.  Incoinplet.  <.'t  des  Fissures,  par  J.  A.  J.  CainpaignaC}  1829,  p.  20. 
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tbis  space,  and  that,  owing  to  the  less  proportion  of 


«mrtliT  matter^  which  it  conlaintscl,  it  had  become  decomposed  niid  had 
heem  n'xuoveil. 

M.  VoiUemier  found  tlie  head  of  the  humerus  penetrated  by  two  or 
tiiree  fissure ; '  and  M*  CampaigtiJie  has  reported  tlie  case  of  a  hid  ten 
ur  twelve  years  old,  who  was  eompelleil  to  submit  to  amputation  of  his 
aim  at  the  Hh*ndder-joint,  in  conBeipience  of  a  severe  injury,  in  which 
ihe  humerus  was  found  figsured  fi'orii  the  insertion  of  the  deltoid  to  near 
the  condyles,  extending  througli  the  entire  thickness  of  the  bone,  and 
the  edges  of  the  figure  so  much  separated  toward  its  lower  extremity  as 
T  ^  -'  the  blade  of  a  knife.-  t.'haussier  has  related  a  case  in  which  a 
who  ditnl  soon  after  havint^  submitted  to  the  torture,  was  found 
U.*  iktiw  ii  nearly  longitudinal  fiissure  of  the  radius  in  its  upper  fourth, 
d  which  peneti^ated  halfway  through  tlie  thickness  of  the  bone.^  Gul- 
lj%'er  saw  a  fissure  in  the  pelvi-s  of  an  infant/  iVlalg?iigne  has  seen  two 
^eclmen^  of  this  fracture  in  the  iliac  bones,  both  of  which  1»eIonged,  as 
he  thinks,  to  aduJt^;  in  one,  the  fissure  was  limited  to  the  intermd  table;* 
id  tn  the  ease  of  the  lad  reported  by  ( irariel,  as  having  a  fisstire  of  the 
ferior  maxilla,  there  was  also  found  a  fissure  of  the  left  ilium,  but 
which  was  Umite<l  to  the  outer  table.^ 

M.  J*  Cloquet  has  mentionetl  a  ease  of  fissure  of  the  shaft  of  the  fenmr 
fmist^iiig  dirough  the  condyles  and  extending  upwards  to  near  the  middle 
iif  the  bone.  The  fissure  was  produced  by  a  bullet,  which  had  com- 
filetelv  tmverse4]  the  bone  from  bcliind  forwards,  a  little  alxrve  the  con- 
dyle^** M*  Slalgaigne  has  also  represented,  in  one  of  his  plates,  a 
fi^»Lre  of  the  femur  extending  along  the  front  of  the  bone,  somewhat 
irregtilarly,  from  a  point  a  little  below  the  trochanter  minor  to  netir  the 
oondvles.'*  The  bone  wits  presented  to  the  museum  of  A'abde-Grnce,  by 
>L  Fleury;  but  it  is  to  be  regretttnl  that  we  have  no  farther  account  of 
'  '  1    '  tble  specimen.     Certainly  in  the  complete  absence  of  any 

.^..--.■■'ly  of  the  case,  one  might  be  Justified  in  expressing  a  doubt 
nbether  it  was  not  a  fissure  occasioned  by  the  contraction  conse<^uent 
Uptm  ejcposure,  juid  drying  after  death. 

following  account  of  a  fissure  of  the  neck  of  the  femur,  of  the 

character  with   those  which  now^  occnpy  our  attention,  is  eopieil 

the  pn>eeetiingH  of  the  '^Boston  Society  for  Medical  Improvement," 

:  in  September,  ISijlJ: 

of  (he  Neck  of  the  Femur  in  a  fuati  iet.  44  years. 

tnum  shown  by  Dr,  Jackson.     The  fracture,  which  appears  as  a 

erack  in  the  bone,  commences  anteriorly  just  above,  but  very  near 

to  the  iiiJKTtion  of  the  c^ipsular  ligament,  runs  along  the  insertion  for 

•lioul  an  inch,  and  then  extends  directly  upward  to  the  margin  of  the 

ooiiihf  tlu*  bone.     From  this  last  point  it  crosses   rhe  upper  surface  of 

«MMi*ck  almost  in  a  straight  line,  and  at  a  little  distance  from  the  mar- 


II  cit.,  p,  35. 
}^  Fnict.  Inooriiplot.,  etc.,  p.  24. 
te,  p.  447  et  s^.].  *  Gazette  Med.,  p.  1835,  p,  472. 

'»p  cit*,  \K  M.  •  liulltjUns  lie  la  tsoc.  Aniit.,  1835,  p.  24. 

•ur&  de  rathol.  Externe,  1831,  pi.  xii.  lig*  7*     Abo,  D«*&  Fmc. 

.r,  1H29,  p.   19. 

riu,  p.  «7,  pK  1  fit:.  1. 
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gin  of  the  head,  but  afterwards  approaches  very  closelj  to  this  margin 
posteriorly ;  it  then  turns  downward  and  obliquely  forward,  and  stops  at 
a  point  about  half  way  between  the  small  trochanter  and  the  head  of 
the  femur,  and  two-thirds  of  an  inch  or  more  anteriorly  to  the  line  of 
this  trochanter.  The  fracture  then  involves  about  three-fourths  of  the 
neck  of  the  bone;  the  inner  anterior  portion  only  being  spared.  There 
is  considerable  motion  between  the  neck  and  the  shaft,  and  the  fracture 
could  undoubtedly  be  completed  without  the  application  of  any  extraor- 
dinary force.  Dr.  J.  referred  to  other  cases  of  partial  ft^cture;  but  a 
fracture  of  this  sort,  as  occurring  in  this  situation,  and  in  a  fiilly  adult 
subject,  he  believed  had  never  before  been  described,  there  was,  also, 
in  this  case,  a  transvei*se  fracture  of  the  same  femur  midway,  with  a 
split  extending  upward  nearly  to  the  neck  of  the  bone ;  and  still  further, 
a  fracture  of  the  spine.  The  patient,  a  laboring  man  fell  through  two* 
stories  of  a  building  and  down  upon  a  hard  floor.  On  the  same  day  he 
entered  the  Massachusetts  General  Hospital,  and  on  the  eighteenth  day 
from  the  time  of  the  accident  he  died.  The  femur  is  perfectly  healthy 
in  structure,  and  no  changes  are  observable  in  the  bone  about  the 
fracture.'*^ 

Whatever  doubts  may  have  been  thrown  upon  the  possibility  of  this 
accident,  as  applied  to  the  neck  of  the  femur,  by  the  ingenious  argu- 
ments of  Robert  Smith,  of  Dublin,*  the  question  is  now  at  least  deter- 
mined by  an  incontestable  fact.  Dr.  Smith  had  rendered  it  quite  prob- 
able that  both  Colics  and  Adams  were  mistaken,  and  that  the  cases 
described  by  them  were  examples  of  impacted  fiucture,  and  not  of  par- 
tial fracture ;  but  in  arguing  the  improbability  of  its  occurrence,  nrom 
the  infrequcncy  of  fnictures  of  the  neck  of  the  femur  in  early  life,  he 
overlookeil  the  fact  that  there  were  two  forms  of  incomplete  fiuctures, 
and  that  it  was  only  the  "green-stick**  fracture  which  belonged  mostly 
to  childhood,  "fissures"  being  found  most  often  in  the  bones  of  adults. 
Indeed,  I  think  the  example  recorded  by  Toumel  in  the  Archives  de 
Mcderine  had  already,  so  early  Jis  the  year  1837,  established  the  possi- 
bility of  a  "fissure'*  in  the  neck  of  the. femur;  although  by  Malgaigne 
this  ciise  has  been  mentioned  as  an  example  of  that  other  variety  of 
partial  fractures  which  is  almost  peculiar  to  childhood,  and  in  which  the 
bones  yield  quite  as  much  by  bending  as  by  breaking.  But  the  man 
was  eighty-five  years  old,  and,  having  died  three  months  and  a  half  after 
the  accident,  a  long  crevice  was  found,  extending  nearly  through  the 
neck  of  the  femur,  partly  within  and  partly  without  the  capsule. 

I  liave  seen,  in  Dr.  Mutter*s  valuable  collection  of  bones  at  Philadel- 
phia, a  specimen  of  fissure  of  the  trochanter  major,  which,  it  is  believed, 
occasioned  the  death  of  the  patient  by  haemorrhage. 

(rulliver  says  there  is  an  example  of  a  fissure  in  a  patella  belonging  to 
the  museum  of  the  Edinburgh  College  of  Surgeons,  the  fissure  traversing 
its  articular  face  only.^ 


J  Bopt.  Med.  iind  Sun;.  Journ.,  vol.  Iv.  p.  351.     Sec  nlso  Amer.  Joum.   Med.  Sci. 

"^■"        "^"      "'      ^ "    '  '     ,p.  187. 

by  Kobert  Wm.  Smith, 


for  1857,  p.  306,  with  enirmving;  and  Bigclow  on  Hip-joint,  p.  187. 
2  Treatise  on  Fractures  in  the  vicinity  of  .J(unts,  etc., 


Dublin,  1854,  p.  44  et  seq. 
'  MalgaiEcne,  op.  cit.,  }>.  05. 
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The  first  example  of  a  fissure  of  the  tibia  is  recorded  by  Corn.  Stalpart 
Vander-Wiel,  in  1867 ;  and  indeed  this  is,  according  to  Campaignac,  the 
first  exact  observation  of  this  species  of  fnicture  which  our  science  pos- 
sesses, although  its  existence  had  been  recognized  by  the  most  ancient 
authors.  A  servant  had  been  kicked  by  a  horse,  and  after  a  time,  pain 
continuing  in  the  limb,  his  surgeon,  Dufoix,  suspected  a  fissure  of  the 
dbia,  and  having  cut  down  to  the  bone,  a  cure  was  soon  effected.* 

In  the  Dupuytren  Museum,  at  Paris,  there  are  two  tibise  with  linear 
fractures,  one  without  history,  and  the  other  presented  by  MM.  Marjolin 
and  Kullier,  ''and  which  had  been  broken  by  a  ball."*  In  the  example 
related  by  Campaignac,  a  woman,  having  leaped  from  a  second-story 
window,  died  immediately,  and  upon  examination  she  was  found  to  have 
three  fissures  in  the  upper  portion  of  the  left  tibia,  of  which  only  one 
entered  the  articulation.* 

Many  examples  of  fissure  from  "perforating"  gunshot  wounds  of  the 
bone  have  been  observed  during  the  late  war  in  this  country,  but  as  these 
examples  belong  peculiarly  to  military  surgery,  they  will  be  discussed 
more  at  length  in  the  chapter  on  gunshot  fractures. 

Duvemey  saw  a  priest  who  had  fallen  and  bruised  the  middle  of  his 
left  leg,  the  swelling  and  pain  consequent  upon  which  were  subdued 
after  a  few  days.  The  patient  believed  himself  cured,  and  acted  accord- 
ingly. Suddenly,  in  the  night,  he  was  seized  with  an  acute  pain  in  the 
limb ;  and  on  cutting  down  to  the  bone,  a  bloody  serum  escaped  from 
between  it  and  the  periosteum,  and  the  bone  was  discovered  to  be  fissured 
longitudinally.  Subsequently  the  tibia  was  trephined,  but  the  fissure 
did  not  reach  the  marrow.  He  recovered  completely  in  less  than  two 
months. 

The  same  writer  mentions  another  case,  in  which  a  soldier  received 

the  kick  of  a  horse  in  the  middle  of  his  left  leg,  which  was  followed  im- 

me<liately  by  great  pain,  and  subsequently  by  much  inflammation,  and 

even  gangrene  of  the  skin.     The  wound,  however,  cicatrized  kindly,  but 

aftt-r  three  months  he  was  seized  suddenly  with  a  severe  pain  in  the  limb, 

and  after  the  trial  of  many  remedies,  resort  was  finally  had  to  the  knife, 

when  the  tibia  was  seen  to  be  discolored   and  cracked  longitudinally. 

*.>n  the  following  day,  the  bone  was  opened  over  the  course  of  the  fissure 

with  u  chisel  and  mallet,  and  the  patient  was  at  once  relieved  by  the 

e^K-ape  of  a  yellowish  and  very  off*eu8ive  matter.     At  the  next  dressing 

the  bone  was  opened  more  freely  by  several  applications  of  the  trephine, 

and  an  abscess  was  exposed  in   the  centre  of  the  bone.     The  patient 

tinally  recovereil  after  about  four  months.*     M.  Campaignac  saw,  also,  at 

ilie  Hopital  la  Cbarite,  the  tibia  of  a  woman,  let.  38  years,  upon  which 

^erv  found  four  fissures,  the  report  of  which  case  is  accompanied  with  a 

w<x«kut  illustration.* 

Fk^ures  may  occur  probably  at  all  periods  of  life,  but  they  are  more 

f^t-'jueutly  found  in  the  bones  of  adults.     Campaignac,  however,  men- 
tions a  fissure  of  the  humerus  in  a  child  ten  or  twelve  years  old,  and 

^'ulliver  has  seen  a  fissure  in  the  pelvis  of  an  infant. 

^'ampaicrnac,  op.  cit.,  p.  17,  ^  Malguigne,  op.  cit,  p.  36. 

^'ainpaiijnac,  op.  cit.,  p.  21.  *  Malgaigne,  op.  cit.,  p.  30  et  ^eq, 

^-am|taifi:nac,  op.  cit,  pp.  21,  22. 
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Etiology. — Fissures  may  be  occasioned  by  most  of  those  causes  wliich 
produce  fractures  in  general,  such  as  direct  or  indirect  shocks ;  but  they 
are  occasioned  much  more  often  by  direct  blows,  especially  when  inflicted 
upon  bones  imperfectly  covered  by  soft  parts,  such  as  the  tibia.  Bullets, 
having  violently  struck  or  penetrated  the  bone,  have  fi-eciuently  occasioned 
fissures. 

Their  course  may  be  parallel  with  the  axis  of  the  bone,  oblique,  or 
transverse ;  they  are  often  multiple ;  some  merely  enter  the  outer  laminae, 
others  open  into  the  cellular  tissue,  and  others  still  divide  both  surfaces 
of  the  bone  through  and  through ;  and,  according  as  they  penetrate  more 
or  less  deeply  the  bone,  their  lips  will  be  found  to  be  more  or  less  sep- 
arated.    They  frequently  extend  into  the  joint  surfaces. 

Diagnosis. — The  signs  which  indicate  the  existence  of  a  fissure  must, 
in  a  large  majority  of  cases,  be  insufficient  to  determine  fiilly  the  diag- 
nosis during  the  life  of  the  patient.  It  is  not  probable  that  such  fissures 
could  ever  be  clearly  made  out  by  the  touch  alone,  where  the  skin  is  not 
broken,  since  the  pain,  swelling,  suppuration,  etc.,  are  only  characteristic 
of  inflammation  of  the  bone  or  of  its  coverings,  and  might  be  equallj 
present  whether  a  fracture  existed  or  not.  In  those  rare  cases  only  in 
which  the  flesh  is  torn  oft',  and  the  surface  of  the  bone  is  brought 
directly  under  the  observation  of  the  eye,  will  the  diagnosis  become 
certain. 

Treatment. — Fortunately,  an  error  in  judgment  in  this  matter  will 
not  materially,  if  at  all,  prejudice  the  interests  of  the  patient;  since. 
whatever  may  be  the  fact  in  other  respects,  if  the  bone,  or  its  perios- 
teum, or  its  medullary  tissue,  is  inflamed,  and  rest,  with  antiphlogistics, 
does  not  accomplish  its  speedy  resolution,  incisions  and  perforations 
become  inevitable,  if  we  would  give  either  safety  or  relief  to  the  sufferer. 
Accordingly,  in  the  inflammation  and  suppuration  consequent  upon  these 
fractures,  we  have  seen  that  it  has  been  occasionally  found  necessary  to 
lay  open  the  soft  tissues  freely,  and  even  to  trephine  the  bone  at  one  or 
more  points. 

Fissures  in  Cartilage. — I  have  once  met  with  a  fissure  in  the  thyroid 
cartilage,  which  constitutes,  so  far  as  I  know,  the  only  example  upon 
record  of  a  fissure  in  cartilage.* 

>  Hufl'alo  Med.  Joiirn.,  V(»l.  xiii.,  article  entitled  Fracture  of  the  Thyroid  Cartilage. 
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CHAPTER   IX^ 

FRACTURES  OF  THE  NOSE, 

§1.  Ossa  Kaai 

Of  twenty-five  cases  of  ft-acture  of  the  ossa  nasi  recorded  by  me  in 
my  firet  edition,  only  fourteen  were  seen  by  a  surgeon  in  time  to  afford 
relief.  It  seeme<J  to  me  nece^^aiy,  therefore,  that  the  student  shouhl  be 
ill'  '  )iow  freriuently  the  nature  of  this  accident  is  ovorluoktHj  by 

tli'  -.  uuil  evt*u  by  the  surgeon  himself,  to  the  end  that  he  might 

be  thus  ailmoni»he<J  of  the  necessity  of  always  instituting,  in  sucli  cases, 
careful  and  thorough  examinations.  In  some  of  the  cases  reconied  in 
my  notes^  where  surgeons  were  called  in  time,  and  a  deformity  remains, 
is  is  not  improbable  tliat  the  accident  wag  not  recognized.  The  rapidity 
with  which  swelling  ensues  after  severe  blows  upon  the  nose,  concealing 
»t  once  the  bones^  and  lifting  the  akin  even  above  it-s  natural  level,  ex- 
plniji^  these  mistakes,  The  nose,  also,  is  remarkably  sensitive,  and  the 
patient  is  often  exceedingly  reluctant  to  submit  to  a  thorough  examina- 
tion. It  oaght,  however,  not  to  be  forgotten  that  the  omiasion  on  the 
part  of  the  surgeon  to  do  bis  duty  will  not  always  be  excused,  even 
though  tlie  iiatient  himself  has  protested  against  his  interference,  espe- 
cially where  an  organ  so  prominent,  and  so  important  to  the  harmnny  of 
the  ftkoe-,  is  the  subject  of  his  neglect  or  mal-adjustment ;  since  the  most 
triTial  deriation  from  Its  original  form  or  position,  even  to  the  extent  of 
one  fir  two  lines,  becomes  a  serious  deformity. 

When  iht*  o^isa  nasi  are  struck  with  considerable  force,  from  before 
and  from  Mbove,  a  transverse  fractnre  occurs  asually  within  from  three 
to  4'  their  lower  and  free  margins,  and  the  fragments  are  simply 

di*i  uck  wards;  or  if  the  blow  is  receive^l  partially  upun  one  side, 

they  are  displaced  more  or  less  laterally.  This  is  what  will  bapp^^^n  in  a 
great  majority  of  cases,  as  I  have  proved  by  examinations  of  the  noses 
of  those  persons  who  have  been  the  subjects  of  this  accident,  and  by  re- 
p€!3ited  experiments  upon  the  recent  subject. 

These  fragments  are  generally  loose,  and  easily  pressed  back  into 
place  by  tlie  use  of  a  proper  instrument.  A  silver  female  catheter, 
wbieh  we  have  seen  recommendeil  by  surgeons,  may  answer  well  enough 
IB  a  few  instanoes,  but  it  will  more  often  fail.  The  diameter  of  the 
meatus  at  the  point  where  the  instrument  must  touch  in  order  to  make 
rirct*tivt?  pres^sure  upon  the  ossa  nasi,  is  on  the  average  not  more  than 
twn  1ju«2«i:  and  when  the  membrane  which  lines  it  is  injured,  it  becomes 
qaiekly  swollen,  and  reduces  the  breadth  of  the  channel  to  u  line  or  less* 
Under  tliese  circumstances,  any  instrument  of  the  size  of  a  female 
cafbrt^T  could  only  be  made  to  reach  and  press  against  the  nasal  process 
tjf  the  sujM^rior  maxilln,  which  is  too  firm  and  unyielding  to  allow  it  to 
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pass  witliout   the  eijoployment  of  unwan-an table  force.     In  this  wuy  it 


L 
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rator  is  occasionally  sm^jrised  to   find  Low  mucl 


Ltippens 

resistance  is  opposed 
unsuccessful  attemf>ts,  tlic  ca^e  is  not  unfrecjuciitly  given  over.  If,  how- 
ever, he  had  used  a  smaller  instrument,  he  would  have  found  almost  no 
resistance  whatever.  A  straight  steel  ilirector,  or  sound,  or  sometimes 
even  a  much  smaller  instrument,  if  j possessing  sufficient  firmness,  is  more 
suitable  than  the  ratheter.  For  the  same  reason,  also,  one  ought  never 
to  wrap  the  end  i>f  the  instruinent  with  a  piece  of  cotton  cloth,  as  some 
have,  I  suspect,  without  niych  consideration,  recommended. 

What  I  have  said  of  the  facility  with  which  these  boneii  may  be  re- 
placc<l,  when  a  proper  instrument  is  employed,  is  tine  oidy  when  the 
treatment  is  adojited  immediately,  or  at  most  within  a  few  days  after  tlie 
accident. 

Boyer,  Malgaigne,  and  others  have  noticed  the  fact  that  these  frac- 
tures are  repaired  with  great  rapiihty,  Hippocrates  thought  the  unioo 
was  generally  complete  in  six  days  ;  and  in  a  case  which  haa  come  under 
my  own  observation,  the  fragments  were  quite  firmly  united  on  the 
seventh  day. 

Nor  has  Xlalgaigne,  whose  observations  are  always  very  accurate, 
overlooked  the  fact,  also,  that  their  repair   is   eftbcted  without  the  inter- 

Smtion  of  provisional  callus,  hut  as  it  were,  "'par  p re m it' re  intcjition/* 
y  own  obser\^ation  coniirms  this  statement.  Among  all  the  specimens 
which  I  have  seen  in  the  various  college  and  private*  collections  illus- 
tmting  fractures  of  the  ossa  nasi,  aTid  amounting  in  all  to  over  forty,  in 
no  instance  has  there  been  detected,  after  a  careful  examination,  the 
slightest  trace  of  provisional  callus. 

A  am  not  certain  that  it  will  always  be  found  so  easv  to  retain  the  _ 
loose  fragments  in  place,  as  it  is  to  replace  them.  The  very  swelling] 
which  takes  place  so  promptly  under  the  skin  tends  to  depress  the  frag- 1 
ments,  unsupported  as  they  are  by  any  ctuinter- force ;  a  tendency  which,  [ 
possibly,  is  in  some  iustjinces  increiu^ed  by  attempts  on  the  part  of  thcj 
patient  to  clear  his  nostrils  by  souffing  aud  hawking.  I  have,  in  oncj 
instance,  lioticerl  very  plainly  a  motion  in  the  fragments  when  such  J 
eftbrts  were  njside.  How  we  are  to  remedy  this,  I  am  not  prepared  1<1 
say.  None  of  the  plans  which  I  have  seen  suggested  possess,  in  ms 
estimation,  very  much  praciiciil  value.  Few  patients  will  consent  to  tl 
introduction  of  ]>ledgets  of  lint,  or  of  stuft'ed  bags,  or,  indeed,  of  nh 
thing  else,  sufficiently  far  up  into  the  nostrils  to  answer  any  useful  pu 
pose.  The  membrane  is  too  sensitive  and  too  intolerant  *>f  irritants 
enable  us  to  have  recourse  generally  to  such  metliorls,  Then^  Um 
would  require,  on  the  part  of  the  surgeon,  more  than  ordinary 
accomplish  so  nice  and  delicate  an  adjustment  of  the  supports  from  b^^ 
as  these  cases  demand,  where  the  slightest  excess  of  [vressure,  or  the 
fault  in  the  position  of  the  compress,  must  defeat  the  purpose 
operator. 

Yet,  if  one  were  disposed  to  make  the  attempt  in  certain  case- 
the  comminution  was  very  great,  or  where,  for  any  other  roat^" 
fragments  would  not  remain  in  place,  I  think  there  coold  be  Uu   ' 
plan  than  to  push  up  in  succession  a  number  of  small  pledgets    ' 
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neared  with  simple  cemtts  to  eacli  one  of  ^vhich  there  has  been 

led  a  separate  string,  so  arranged  that  their  relative  position  nmy 

be  recognizeil,  and  that  they  may  at  a  suitable  time  be  removed  in  the 
•»riJer  of  iheir  introduction. 

The  employment  of  canulas,  as  recommended  by  Boyer,  B.  Bell,  and 
uthcni,  allowH  of  the  nostrils  bein^cr  stuffed  withotU  interfering  materially 
yjlb  the  hrpathiug;  a  provision,  however,  which  i^  quite  unnecessary 
In  'v  of  persons,  so  long  as  there  exists  no  impediment  lo  the 

I  of  air  through  the  faucea, 
TViih  nicely  adjusted  compresses  made  of  soft  cotton  or  lint,  and  secured 
K»n  the  out-sidc  of  the  nose  with  delicate  strips  of  adhesive  plaster  or 
Her?,  we  shall  he  better  able  to  prevent  the  fragments  from  becoming 
BKpliiced  outwards  than  by  moulds  of  wax,  of  lead,  or  of  gutta  percha, 
idtT  wliich  it  is  impossible  to  see  from  hour  to  hour  what  is  transpiring* 
The  cuinplic^ited  apparatus  devised  by  Dubois  and  recommended  by 
Malgatgne,  to  lift  the  bones  and  retain  tbcm  in  place,  seems  to  me  indee^l 
^ery  ingeniouB,  but  desititute  of  a  single  practical  advantage. 

^upfHirting  the  fragment*?  w  itb  a  nickel-plated  or  gilded  needle,  which 
J5  made  to  transfix  the  no.-^c  at  a  point  just  In-low  the  fragments,  was  first 


Mjuou'»  dres^itii;. 


lied  by  Dr,  Lewis  D.  Ma,son,  Surgeon  to  the  Long  Island  College 
>h  in  1H80.» 
)r.  Mjvton  has*  since  this  date,  reported  five  cases  trea,t6d  by  tbifi 
Mrec  of  which  were  treated  by  himself,  and  with  highly  satisfae- 
tH,     Tile  pin  is  removed  on  the  eighth  or  tenth  day,  or  lus  soon 
I** *WfrttgmeutJ5  are  sufficiently  unitcfl  not  to  require  support.     I  have 

^(**iiit  AhhaIii  of  ibe  AnfiComicnl  nnd  Suri;tcfll  Society  of  Brooklyn,  Mnrchf  1880. 
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omitted  to  mention  that  a  narrow  strip  of  pure  rubber  bandage  h  to  eml 
brace  the  ridge  of  the  nose,  to  give  adilitional  support.* 

A  more  considerable  force  than  that  which  I  have  first  supposed  will 
break,  generally,  the  ossa  nasi  transversely  and  a  little  above  their 
middle:  while,  at  the  same  time^  the  nasal  processes  of  the  stiperior 
maxillary  bones  may  suffer  slightly. 

With  neither  of  these  accidents  is  the  cribriform  plate  of  the  ethmoidJ 
likely  to  be  broken   or  disturbeii.     Indeeil,  in   numerous  experimental 
made  upon  the  recent  subject,  and  in  which  the  force  of  the  blow  was 
directed  backwards  and  upwards,  breaking  and  comminuting  the  nasnl 
bones  above  and  below  their  middle,  with  also  the  naeal  prooes^ea  of  the 
superior  maxillary  bones,  and  the  septum  nasi,  the  cribriform  plate  of  tlic 
ethmoid  was,  without  an  t'xeejjtion,  uninjured.     The  exceeding  tenuity 
and  flexibility  of  the  septum   nasi  at  certain   points  prevents  effectual Iv 
the  concussion  from  being  communicated  through  it  to  the  b^ise  of  the 
brain.     If,  therefore,  after  these  accidents,  cerebral  symptoms  are  occa- 
sionally present,  as  I  have  myself  twice  seen,'  they  must  be  due  ratheu 
to  the  concussive  effects  of  the  blow  upon  the  very  summit  of  the  nas 
bones^  where  they  rest  immt^iiiately  upon  the  niisal  spine  of  the  oe  frontis, 
or  to  some  direct  impression  upon  the  skull  itself. 

The  amount  of  force  refjuisite  to  break  in  the  nasal  bones,  at  their 
upper  third,  is  vei*y  great;  no  less,  indeed,  than  is  requisite  to  fracture 
the  OS  frontis.  If  they  do  finally  yiehl  at  this  fK)int,  inen  no  doubt  the 
base  of  the  skull  umst  yield  alstj.  Nor  do  I  tliink  patients  could  often 
be  expected  to  recover  from  an  accident  so  severe.  To  this  class  of  frac*' 
tures  belongs  the  specimen  contained  in  my  museum,  in  which  not  only 
both  of  the  nasal  bones  are  depressed — thenjisal  spine  being  broken  at  its 
base — but  also  the  os  frontis  is  depressed;  the  nasal  prrjce^ses  of  the 
upper  maxillary  bones  are  broken  and  greatly  displaced,  and  tlie  anterior 
half  of  the  cribriform  plate  of  the  ethmoid  is  forced  up  into  the  base  of 
the  brain.  If  it  is  meant  that  in  fit*  Me  cjise^s  the  patient  is  in  danger 
from  injury  ilone  to  the  base  of  the  j^kull  through  the  fracture  and  depres- 
sion of  the  ossa  nasi,  we  can  appreciate  the  value  of  the  opinion;  but  we 
do  not  understand  how  this  danger  can  exist  when  the  nasal  spine  of  the 
OS  frontis  is  not  broken,  and  tlie  upper  ends  of  the  nasal  bones  are  not 
displaced  backwards.  But,  admitting  that  it  were  possible  in  this  way 
to  force  up  the  base  of  the  skull,  it  does  not  seem  to  me  that  we  ought  to 
attach  any  value  to  the  advice  occasionally  given,  tu  attempt  to  restore 
the  bnikci*  ethn)oid  by  seizing  upon  the  septum  and  pulling  downwards, 
A  force  sufficient  to  break  the  base  of  the  skull  never  fails  to  comminute 
and  detach  almost  completely  the  septum  nasi.  We  are  to  proceed  in 
such  a  case  as  we  would  in  a  case  of  broken  skull.  We  must  lay  open 
the  skin  freely,  and  with  apjiropriate  instruments  seek  to  elevate  and 
remove,  if  neceSvHary,  the  fragments.  Indeed,  after  such  accidents,  we 
shall  generally  sec  plainly  enough  that  death  is  inevitable,  and  that  our 
services  will  be  of  no  value. 

Occasionally,  I  have  observed,  the  bones  are  neither  broken  at  their 

^  Auier,  Med.  Di;^e&t«  Jftn,  1^82. 

*  Heport  on  Defonnitie*  nfter  Fractures,  Cases  16  ttnd  18. 
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Rrwer  trnds  nor  through  their  ceninil  (liumeters,  but  only  at  tlieir  lateral, 

■MttfiiK  or  imhricute<i  margins.     This  h  rather  n  <ii8plucenient,  or  dislo- 

^^^than  1%  fracture*     It  is  more  likely  to  Inippru,  I  think,  in  clnM- 

^^■^in  mirhlle  or  ohl  age^  s^s  in  the  following  example: 

^l^^b  Kelley,  aged  four  years,  wa.s  kicked  by  a  horse*     Two  hours 

raftenrards,  when  he  wa.s  tirst  seen  hy  a  surgeon,  the  nose  and  face  Were 

Linuch  swollen,  and  the  fracture  was  overlookeiL 

I   One  year  after   the  accident,  I  fouriil    both    nasal    bones  depressed 

pimmgh  nearly  their  whole  length,  and   especially  in  the  lower  halves. 

[Tht*  right  na.sal  process  wa8  also  nmcli  dcfiressed,  nml  the  right  nostril 

Wwtnicted*     The  lachrymal  canals  upon  this  side  were  closed. 

I   Sometimes  the  lower  ends  of  the  nasal  bones  are  bent  backwanls,  or 

BalewUy,  con^itnting  a  partial  fracture. 

I    A  Ittd,  ageci  ten  years,  was  hit  by  one  of  his  mates  accidentally  with 

IJii?  elbow,  upon  the  left  side  of  his  nose.      I  was  immeiliatcly  called,  and 

|(f>UDii  the  lower  end  of  the  left  os  nasi  displaced  laterally  and  backwards, 

l*>th&t  it  rested  under  the  lower  end  of  the  right  os  nasi.     There  did  not 

rAppear  to  be  any  fracture  beyontl  that  which  was  inevitable  by  the  mere 

f>^ration  of  its  serrated  margins  froui  the  bone  adjoining.     The  angle 

I  formed  by  the  bone  at  the  point  where  the  bending  bad  occuiTcd  was 

1 6iii«)otli  and  rounded,  and  not  abrupt  as  in  a  complete  fracture, 

I    With  a  steel  instrument,  intrc»duced  into  the  left  nostril.  I  attempted 

HlMtlie  lione  to  its  place.     The  membriine  was  very  sensitive,  and  the 

IfmDt  very  restless  under  my  repeated  eflTorts*     I  j>ressed  upwards  with 

I eoiwiderable  force-,  and  8ucceede<i  at  length  in  bringing  the  bone  nearly 

i«Ui  position  t 

If  there  is  more  complete  displacement,  the  upper  ends  are  not  usually 

fawl  backwards,  but  rather  a  very  little  forwards,  from  their  articula- 

**0«i8  with  the  OS  frontis,  and  the  bones  then  swing,  as  it  were,  upon  the 

jWerend*  of  the  nasal  spine,  as  upon  a  pivot.     In  this  condition  they 

[•p^very  firmly  locked,  and  it  requires  considerable  force,  applitnl  under 

jtiieir  lower  extremities,  to  restore  them  to  place* 

I    i^ii  '  d  to  be  the  position  of  the   bones  in  the  CJise  of  tlic  lad 

iKelli  ly  mentioned,  and  also  in   a   (rerman.  whose  nose  was  Hat- 

by  a  severe  blow  when  he  was  eleven  years  old,   whom   I  saw, 
years*  after  the  accident,  in  the  Jiufl'alo  HospitaL     In  this  last 
[  <^»inple  the  bones  were  very  much  displaced  backwards. 

children,  also*  the  nasal  bones  may  be  spread  and  flattened,  tlie 
margins  not  being  deiircssed  or  displaced,  but  only  the  mesial  line 
^^iT(M  forced  back,  so  as  to  press  aside  the  processes  of  the  suj>erior 

Qiaxiliji;  which  deformity  may  become  permanent. 
A  Uock  of  wood  fell  upon  a  child  three  weeks  old,  as  she  was  lying 

^  iW  cradle*     The  nature  of  the  injury  w^as  not  understood   by  the 

P"^ij».  and  no  surgeon  was  calleiJ.      The  ossa  nasi  are  now,  twelve 
.J* after  the  accident,  much  wider  than  i:?  natural,  ami  depressed;   the 

'    1  pmcesBes  of  the  superior  maxilla  appearing   tn  have  been  spread 

•licob  Kibbs,  a  German,  aged  seven  years,  fell  from  a  height  of  forty 
H  «»trikitig  on  his  face.  His  parents  did  not  suspect  the  injury,  and 
Sturgeon  was  called.     Twenty-four  years  after  this,  T  found  the  nos6 
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aJiDOst  flat.  The  Tia.*4al  bones  appeared  unusiniUy  wide,  iind  were  fumken 
between  the  processe^i  of  the  upper  maxillary  bones,  which  latter  might 
be  recognizetl  by  two  piirullel  ridges  on  each  side,  slightly  rising  above 
the  level  of  the  ossa  nusi, 

BeDJiiuun  Bell  and  others  have  spoken  of  tedious  ulcei-s,  polypi,  ne- 
crosis, fistula  lachrymaliH,  abscei^ses,  impeded  respiration,  and  impairment 
of  the  sense  of  smell  and  of  speech,  as  circumstances  apt  to  result  from 
thfse  injuries,  and  it  is  certain  that  such  consequences  have  occasionally 
followed ;  but  they  must  generally  be  regarded  as  accidents  due  to  the 
state  of  the  general  system,  and  as  having  no  connection  with  the  frac- 
ture, except  as  this  injury  served  to  awaken  certain  vicious  temlencies. 

A  cri-ntleumn  twenty-five  yea i-s  old  was  struck  actndentiiUy  upon  the  right 
side  of  his  nose  by  a  board,  and  the  ossa  na.si  were  displaced  to  tbe  left. 
A  surgeon  made  an  attempt  to  reduce  tliemi  but  did  not  suceee<i,  an<i 
they  have  remained  displaced  ever  since.  The  nose  for  a  time  w^as  much 
swollen.  A  few  montbs  after  the  nccident,  a  purulent  discharge  com- 
menced from  the  right  nostril,  and  at  length  an  abscess  formed  in  the 
right  cheek.  Two  years  later,  when  he  came  first  under  my  notice,  the 
nose  St  ill  continued  to  discharge  pus,  and  occasionally  it  bled  freely, 
Tfiere  was  also  a  peribration  of  the  septum,  of  the  size  of  a  thiTe-cent 
piece,  which  hail  not  ceased  to  enlarge. 

No  hereditary  mala<lie^  exist  in  the  family,  except  that,  on  his  father's 
side,  it  htm  been  generally  observed  that  wounds  do  not  heal  kiirdly. 
The  same  is  the  fact  with  him.  When  a  child,  he  was  also  very  subject 
to  epistaxis;  at  sixteen,  a  pulmonary  ilifticuUy  began,  and  he  bad  more 
or  less  cough,  with  lui^moptysis,  for  two  years.  Since  then  his  health 
has  been  good.  He  is  a  lawyer  by  profession,  but  of  late  he  has  lived 
in  the  country,  upon  a  farm,  and  hns  accustomed  bimself  to  much  out- 
door ejcercise. 

As  to  the  prognosis  in  these  fractures,  I  can  only  say  that  either  owing 
to  the  ignorance  and  carelessness  of  the  pmtients  themselves,  who  neglect 
to  call  n  surgeon  in  time,  or  to  the  difficulty  of  diagnosis,  or  to  the 
greater  difticulty  in  maintaining  an  adjustment  of  the  fragments,  it  has 
hitherto  happened  that,  after  a  fracture  of  the  ossa  naai,  more  or  less 
deformity  has  usually  remained.  I  have  seen  but  a  few  which  could  be  ■ 
said  to  be  perfectly  restored.  ■ 

^^m        §  2.  Fractures  and  Bisplacements  of  the  Septum  Karium.       ^^M 


Fr,acture8  or  displacements  of  the  septum  nariuni  must  occur  to  some 
extent  in  all  fractures  of  the  ossa  nasi  accompanied  with  depresi»ion  ; 
but  they  are  also  occasionally  met  with  as  the  results  of  a  blow  upon  the 
nose  which  has  been  insufficient  to  break  the  bones,  and  in  which  only 
the  cartilaginous  portion  of  the  nose  has  been  bent  inwards  upon  the 
septum. 

Of  these  simple,  uncomplicated  accidents,  I  have  seen  eight;  in  four 
of  which  no  surgeon  was  employed,  or  surgical  treatment  of  any  kind 
adojited,  and  it  is  quite  profiable  that  only  in  a  small  proportion  of  all 
the  eases  was  the  nature  of  the  accidt*nt  recognized.     Such,  at  lea.st,  h« 
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Wn  genera Uy  the  statement  of  the  patients  themselves.  The  same 
I  oases  will  explain  this  whieh  have  been  invokdl  to  explain  similar  over- 
I  sight*  in  cases  of  broken  ossa  nasi*  To  which  we  may  add,  its  an  add!- 
uimial  rejifion  why  it  may  be  overlookeii,  the  frequency  nf  lateral  distor- 
^^fclH  or  ileviations  in  the  natunil  development  of  this  septum. 
[  The  cartilaginous  portion  of  the  septum  is  that  which  is  most  fre- 
l  ((uentJv  displaced  by  violence,  and  then  it  is  usually  at  the  point  of  its 
I  irticulation  with  the  bony  septum.  Next,  in  point  of  fi-equeney,  the 
I  perpendicular  nasal  plate  is  broken,  and  especially  where  it  approaches 
I    thrromer*     We  omit  in  this  enumeration,  of  course,  those  c^i^es  where 

the  nasal  bones  themselves  are  broken  down,  in  most  or  all  of  which,  us 
I    If  hsive  already  said,  the  perpendicular  plate  is  more  or  less  fractured 
I    m\  Jfiiplaced.     We  cannot  say  how  often  the  vomer  is  broken,  since  it  is 
I    beyoud  our  observation,  except  in  autopsies.     It  is  probable,  however, 
I    that  the  force  of  the  concussion  rarely  reaches  it,  the  cartilage  or  the 
^■■jK'iidicular  pi  ate  giving  way  first  and  easily. 

^jTTlie^re  the  deviation  is  only  lateral,  the  results  are  less  serious,  yet 
r  wfficiently  so,  in  a  few  instjuiccs,  to  demand  our  attention.     Ijuteral 
I    obliquitv  of  the  lower  portion  of  the  nose  follows  generally,  but    not 
I    tmifonuly,  a  lateral  displacement  of  the  cartilage;    and  when  it  does 
I    exist,  it  is  not  always  proportioned  to  the  amount  of  iJisplacement  existing 
I    »Dthe  septum,  so  that  the  septum  is  then  made  to  project  obliquely  across 
I   «HJ  aasal   pa^ssage,  causing  often  a  serious  obstruction  and  permanent 
I  i&convenience.     In  one  instance,  also,  I  have  known  it  to  occasion  a 
I  <kronic  catarrh. 

I      A  lad,  aet.  15,  was  struck  violently  on  the  nose,  which  became  imme- 
I  'liately  much  swollen,  but  no  surgeon  wa.s  called.     Eight  years  after  I 
I  'oui      '         «»tum  displaced  laterally,  and  to  the  left  side*  producing  also 
f*  -!  il  inclination  of  the  end  of  the  nose.      Ho  was  unable  to 

•  through  the  left  nostril,  and  from  the  same  side  a  catarrhal 
'       .....    ...;  t  continued  from  the  time  of  the  accident. 

I  The  following  example,  in  whicli  the  accident  has  been  followed  by  a 
teorbid  condition  of  the  cutaneous  glnncls,  is  of  more  diffieult  explanation : 
I  A  young  man,  set,  23,  called  upon  me,  supposing  that  he  had  a  poly- 
^^na.'ii.  I  found  that  in  consequence  of  a  full  upon  the  ice*  seven  years 
^Bre^  the  sej^tum  narium  had  be^^n  displace<l  to  the  right  so  as  almost 
^^kletely  to  close  this  nostril.  In  very  cold  weather,  when  the  vessels  of 
Iw^embnuie  are  contracted,  the  passage  is  more  free.     Tlie  left  nostril 

?ro|K)rtionably  wide. 
^  '  last  four  or  five  years,  the  right  side  of  his  face  ha,s  been 

p^}[  fuse  perspimtion.     It  is  almost  constant  in  summer,  and 

pmlv  ijcca&ional  in  winter.  The  line  of  division  between  the  perspiring 
i^i.  tion*perspiring  portions  of  the  face  passes  perpendicularly  from  the 
I  ^  <*r  the  centre  of  the  forehead,  along  the  ridge  of  the  nose,  and  down 
Iteliie  centre  of  the  chin.  The  phenomenon  is  due,  perhaps,  to  an 
Hptei^  vnscularitv  in  the  right  side  of  the  face;  posssibly  to  some  pecu- 

"inty  in  the  condition  of  the  nervous  trunks,  occasioneil  by  the  nasal  . 

*itniction.  ' 

I  A  depri^ssion  of  the  cartilage  forming  a  portion  of  the  ridge  of  the 
I   ^(tt»*  \q  r)t*<ee$sarity  acconipanietl  with  a  corresfKmding  degree  of  lateral 
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displiicemeiit,  with  or  without  fracture,  of  its  perpendicular  poi  uou,  fflff" 
produces,  therefore,  not  only  great    tlefunjiity,  HOinetimes    u    complete 
flattenmg  of  the  end  of  the  nose,  but,  also,  in  some  instances,  complete 
obstruction  of  the  nostrils. 

We  conclude,  from  fill  that  we  have  seen,  that  fractures  and  displace- 
ments of  the  septum  narium  are  genemlly  followed  by  permanent  de- 
formity, and  occasionally  with  still  more  serious  result8.  We  suggest, 
therefore,  a  more  carefil  examination  in  recent  injuries,  with  a  view 
to  the  aiscertainment  of  it^  lesions,  and  it  would  be  well,  certainly,  if  we 
could  devise  s^ome  reliable  mode  of  treatment. 

It  is  doubtful  whether  a  partition  so  thin  and  un^^wpported  can  ever  be 
well  adjusted  and  supportetl  by  artificial  means.  We  possess,  however, 
some  advantage.*^  in  the  trcarment  of  this  accident  which  we  do  not  in 
the  treatment  of  bioken  ossa  nasi,  viz.,  facility  of  observation  and  of 
approuch;  and  if  we  can  do  little  with  plugs  and  supports  in  the  one 
case,  w^e  may  possibly  do  more  in  the  other.  Nothing  seems  more 
rational,  then,  than  to  plug  carefully  and  ajually  each  nostril  with 
pledgets  of  lint,  while  we  cover  the  outside  of  the  nose  completely  with 
a  nicely  moulded  gutta-percha  splint  or  case,  which  ought  to  be  made  to 
press  snugly  upon  the  sides,  and  pennitting  these  to  remain  for  several 
weeks,  or  until  the  cure  is  cotnjdeted.  The  pnpiir  maehe  of  Dzondi, 
employee]  by  him  in  casei?  of  broken  ossa  nasi,  would  be  e<pially  applica- 
ble here;  but  the  gutta-percha,  as  being  more  phistic,  and  hardening 
more  quickly,  ought  to  be  preferred. 

Attempts  to  remedy  the  deformities  of  the  nose,  at  a  later  period, 
belong  to  the  department  of  anajilastic  surgery,  and  the  moiles  of  pro- 
cedure must  be  varied  according  to  the  circumstances  of  the  case. 

The  following  example  will  serve  as  an  illustration  of  what  may  some- 
times be  accomplished  in  these  cases: 

A  young  man  fell  from  a  two-story  window,  striking  upon  liis  face, 
A  surgeon  was  called,  but  he  did  not  discover  the  nature  of  the  injury  to 
the  nose. 

One  year  after  the  accident  he  called  upon  me  for  relief.  The  car- 
tilaginous portion  of  the  septum  was  broken  just  at  the  ends  of  the  nasaJ 
bones,  and  forceil  backwards  about  three  lines,  producing  a  striking 
depression  at  this  point  of  the  ridge  of  the  nose,  whilst  at  the  same  time 
the  end  of  the  nose  was  thrown  up.  The  deformity  was  very  unseemly, 
and  annoying  both  to  himself  and  to  his  friends,  who  at  first  could  scarcely 
recogjxize  him. 

I  introduced  a  narrow,  shiui^pointed  bistoury  through  the  skin  of  the 
nose  on  the  right  side,  and  resting  its  edge  upon  the  ridge  at  the  junction 
of  the  cartilage  with  the  ossa  nasi,  I  cut  the  cartilaginous  septum  directly 
hackw^ards  about  three  lines,  and  then  making  a  gradual  curve  with  my 
knife,  I  cut  downwards  aliont  eight  lines  toward  the  end  of  the  nose. 
The  interceptcni  portion  of  cartilage  could  now  Km  easily  lifted  with  a 
probe,  and  the  line  of  the  ridge  of  the  nose  completely  restored.  It  was 
at  once  aiiparent,  also,  that  lifting  the  cartilage  would  depress  the  tip  of 
the  nose  and  restore  it^  symmetry. 

To  retain  the  cartilage  in  place,  I  constructed  a  gutta-percha  splint  of 
the  length  and  shape  of  the  nose,  but  so  formed  along  its  middle  as  that 
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it  would  not  press  upon  the  cartilage  which  I  had  lifted,  resting  well 
upon  the  ossa  nasi,  but  not  touching  the  ridge  from  the  lower  ends  of 
these  bones  to  the  tip  of  the  nose,  at  which  latter  point  it  again  received 
support.  I  now  passed  a  needle,  armed  with  a  stout  ligature,  through 
the  upper  end  of  the  uplifted  cartilage,  transfixing,  of  course,  the  skin 
on  both  sides  of  the  nose,  and  this  I  tied  firmly  over  the  splint.  This 
acoomplished  the  important  object  of  pressing  backwards  and  downwards 
the  tip  of  the  nose,  and  thus  tilting  up  the  upper  part  of  the  ridge  and 
septum,  and  of  more  effectually  securing  the  cartilage  in  place  by  lifting 
it  directly  with  the  ligature.  On  the  second  day  the  ligature  was  removed, 
bat  the  splint  was  continued  two  weeks,  during  most  of  which  time  a 
band  was  kept  drawn  across  the  lower  end  of  the  splint,  and  tied  behind 
the  neck. 

To  prevent  the  cartilage  from  falling  back  when  final  cicatrization 

occurred,  I  pressed  the  sides  of  the  splint  firmly  toward  each  other,  just 

below  the  incision,  so  as  to  force  as  much  as  possible  the  walls  of  the 

pares  into  the  fissure  of  the  septum,  made  by  lifting  it  up.     The  result 

is  a  complete  and  perfect  restoration  of  the  nose  to  its  original  form. 

Dr.  James  Bolton,  of  Richmond,  Va.,  has  devised  a  very  ingenious 
naode  of  rectifying  an  old  displacement  of  the  septum  nasi.  He  makes 
»  stellate  incision  of  the  septum  in  such  a  manner  as  to  form  of  it  about 
eight  triangles  with  their  apices  converging  to  a  common  centre.  He 
til  en  seizes  each  triangle  separately  with  a  pair  of  forceps,  and  breaks  it 
at  its  base  without  detaching  it.  Having  thus  comminuted  the  septum, 
be  is  able  to  restore  it  to  position  and  retain  it  until  consolidation  is 
effected.* 


CHAPTER    X. 

FRACTURES  OF  THE  MALAR  BONE. 

J  HAVE  been   unable  to  find   any  records  of  a  simple  fracture  of  the 

^5^1ar  bone,  that  is  to  say,  of  a  fracture  unconnected  with  a  fracture  of 

^^«ier  bones  of  the  face.     It  is  probable,  however,  that    it    sometimes 

^^^<?urs,  but  that,  not  being  accompanied  with  much  displacement,  it  is 

^J^^rlof>ked.     I  have  myself  seen  a  fracture  of  the  upper  margin,  or  of 

^^t  portion  which  constitutes  a  part  of  the  orbital  border,  in  two  or 

^^ee  instances,  while  I  was  unable  to   detect  any  other  fracture  among 

^^  bones  of  the  face :  but  it  is  by  no  means  certain  that  other  fractures 

^'1  not  exist,  perhaps  in  some  of  the  bones  which  form  the  socket,  or  in 

^e  superior  maxilla,  as  mere  fissures,  or  as  fractures  with  only  slight 

^^^placement.     The  prominence  of  the  malar  bone,  and  especially  the 

^narpness  of  its  orbital  margin,  would  enable  the  surgeon  to  detect  easily 

^^e  smallest  displacement,  or  even  a  fissure,  whilst  a  much  more  exten- 

^^^e  displacement  elsewhere  would  escape  detection. 

>  Bolton,  Richmond  Med.  Journ.,  April,  1868,  p.  241. 
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TIju  two  upper  maxilliii-y  huiios  furiii,  liS  tliey  are  pluced  oppaail^  ii> 
each  other,  an  irregular  arch,  one  end  of  which  rest«  upon  its  fellow,  at 
the  iiiterriiMxillarv  suture,  an<l  the  other  end  restg  upon  the  naj^al  ami 
frontul  bone^ ;  whilst  over  the  centre  of  the  arch  is  situated  the  malar 
l>oiie.  The  force  of  a  Hide  blow  upon  the  uiahir  bone  will  expend  itself, 
therefore,  chiefly  upon  the  base  of  the  maxillary  apophysis,  its  being  in 
the  line  of  the  dirtn^tioii  of  the  force.  The  foree  continuing  to  act,  after 
the  apophysis  h  broken,  the  portion  of  the  superior  maxilla  above  the 
floor  rif  the  nares  will  fall  inwards  toward  the  septum,  while  the  portion 
below  will  lilt  outward,  and  open  the  intermaxillary  suture  along  the 
roof  of  the  mouth,  Thi«  suture  will  also  open  more  widely  in  front  than 
behiud,  owing  to  the  greater  depth  of  the  suture  in  front. 

These  observations  I  have  verified  by  several  experiments  made  with 
a  hammer  upon  a  clean  skulL 

One  might  suppose  that  it  would  be  a  very  easy  matter  to  restore 
these  bones  to  plaeo  upon  the  naked  skull,  afler  such  an  accident.  Cer- 
tainly it  would  be  very  desirable  to  ilo  so,  were  this  accident  to  occur  to 
any  patient,  since  the  malar  bone  is  slightly  depressed,  the  nostril  upon 
this  side  is  nearly  closed,  and  the  line  of  the  teeth  is  disturbed,  and  it  is 
posi^ible  also  that  an  opening  might  be  established  between  the  nose  and 
mouth  immediately  back  of  the  incisors.  In  fact,  however,  I  found  the 
restorntinn  iuipossible.  It  could  not  be  accomplished  by  an  instrument 
within  the  nose  pressing  outwards,  nor  by  pressing  inwards  upon  the 
teeth  and  alve<di ;  not,  certainly,  without  very  great  and  unwarrantable 
force.  The  <liffieulty  consisted  simply  in  the  antagonism  of  the  serrated 
margins  of  the  intermaxillary  suture,  which,  projecting  one  or  two  line^ 
on  each  side,  could  not  be  made  to  interlock  again,  but  were  firmly 
braced  against  each  other. 

I  shall  not  find  it  necessary  to  report  in  detail  the  results  of  the  ex- 
periments, but  shall  content  myself  with  stating  that  by  tlie  second  blow, 
in  the  last  experiment,  the  skull  wa8  also  found  broken  at  its  base, 
through  the  lesser  wings  of  Ingi*a8sias:  the  force  of  the  blow  having 
been  conveyed,  apparently,  along  the  orbital  phiteof  the  superior  maxilla 
and  08  phuiunj. 

This  is  the  only  example  from  four  experiments  in  which  the  fracture 
extended  tli rough  the  dental  arcade,  and  it  was  the  result  of  the  first 
blow.  The  fracture  of  the  ba^se  of  the  skull  by  the  second  blow  indicate^* 
the  poiksibility  of  producing  a  fatal  lesion  of  the  brain  or  of  its  blood- 
vessels by  a  blow  upon  the  malar  bone. 

General  SHmmart/  of  results  when  the  hhw  wa9  inflicted  directly 
upon  the  inahtr  hone. — A  fracture  of  the  superior  maxilla  occurred  in 
every  instince  ;  and  twice  when  the  malar  hone  was  not  broken  ;  in  each 
of  the  last  two  cases  the  antrum  alone  was  broken,  and  the  depression 
of  the  malar  bone  was  sciirccly  noticeable.  In  the  second  of  the^e  cases, 
the  fracture  extended  also  through  the  ilental  arcade. 

In  three  cases  the  nasal  apophysis  was  broken  near  the  base,  and  in 
one  csise  at  two  points.  One  of  the  three  fractures  of  the  nasal  apophysis 
wits  accompanied  with  a  diastasis  of  the  superior  maxilla  through  its 
intennaxillary  suture. 

The  malar  bone  has  been  broken  twice  by  the  firat  blow,  and  always 
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I  Mflim  tlie  blow  hns  been  repeat*;*!.     The  orbital  margin  nnd  orbital  plate 
liave  bei*ti  fissured  twice*  the  outer  portion  of  the  orbital  plate  being 
l|iiislii*d  a  litJJe  into  the  socket-     Once  this  plate  has  been  pushed  down- 
wartU. 

The  zygoma  lias  been  broken  three  times,  and  always  transvei'sely  a 
little  beyond  its  centre,  or  where  the  bone  is  the  most  slender  and  most 
Iccnvex. 

I  The  ethmoid  has  been  broken  three  times,  and  always  longitudinally 
bpu  '     '      < abital  plate* 

P^L  -ad  baft  been  broken  once,  at  the  base  of  the  skulL 

r  In  addjiiuu  to  these  observations  upon  the  naked  skull,  I  have  seen  at 
le*l^t  four  examples,  which  illustrate  the  relative  inlrequency  of  fractures 
pf* the  malar  bone,  a^s  compared  with  fractures  of  the  superior  maxilla  and 
pf  llie  other  bones  of  the  face,  even  when  the  blow  is  received  directly 
mjnm  the  malar  bone, 

I  Patrick  Maloney,  set.  f>*'>,  fell  about  twenty  feet  and  j^truck  upon  his 
pace  Six  week*  after  the  accident,  while  an  inmate  of  the  Buffalo 
pxo8pital  of  the  Sisters  of  Churity,  I  found  the  right  malar  bone  de- 
brtiised,  but  I  could  not  trace  any  line  of  fracture  in  the  malar  bone. 
K  think  the  antrum  of  the  superior  maxilla  was  broken,  and  the  malur 
pone  forced  in  upon  it. 

I  Thomas  Crotty,  ret.  20,  was  struck  with  a  hoop,  August  1'*,  1855. 
He  was  seen  immediately  by  a  surgeon  in  Canada,  but  the  fracture  was 
■Hot  recognized.  Five  days  after,  he  called  at  my  office.  I  found  the 
pijtcr  portion  of  the  right  malar  bone  lifted  slightly,  and  the  lower  and 
jjuu'rior  angle  depressed  about  three  lines,  as  if  this  portion  had  been 
p>rc4vl  in  upon  the  antrum, 

I  The  third  case  will  be  found  reported  under  fractures  of  the  superior 
piaxilla,  and  the  fourth  has  been  brought  under  my  notice  in  the  practice 
pf  I*r.  Wailsworth,  of  New  York,  the  fi*actur€  having  been  occasionecl  by 
pfilliMiou  with  the  head  of  another  man. 

I  Pr(Hj7io&u, — The  malar  bone  may  be  depressed,  as  we  have  seen,  to 
r*  lit  of  two  or  three  lines,  without  being  broken.     This  accident 

l\  iiore  properly  considcTed  under  fractures  of  the  upper  maxilla, 

■nocture  of  the  malar  bone  im|»lies,  therefore,  generally,  that  great 
BBb  hii&  been  applied,  and  that  other  fmctures  exist  ai^  complications. 
Wm  may  not  be  true,  however,  when  only  the  orbital  margin  of  the 
Ptteket  \»  broken.  If  the  orbital  plate  is  broken,  and  a  portion  of  it  is 
buvhed  into  the  8<jcket,  it  may  ocea^^ion  a  slight  protrusion  of  the  balh 
■|^  t**o  cases  related  by  Dr.  Neill  as  fractures  of  the  upper  maxilhu 
^Bit§  has  been  noticed  in  the  experiments  already  referred  to.  This 
pn-oinision  of  the  eyeball  will  |#robably  continue,  in  some  degree,  as  long 
p*  tlii'  bones  remain  displaced.  It  is  ijuite  probable,  however,  that  in 
•■onwj  C9£e^  after  severe  injuries  of  tlie  face,  a  moderate  protrusion  of  the 
I  ^ehall  is  due  entirely  to  extravju^^ation  of  blood  in  the  socket ;  a  circum- 
I  nanci*  wlnWi  wouM  be  likely  to  follow  a  fracture  of  the  bones  of  the 
I  ^'^'  '  increase  temporarily  the  protrusion  of  the  eye. 

I  ^'  .  .  .\'  of  tlie  bone  is  broken  entirely  through,  and  coma  super- 
I  *^t*  upon  the  accident,  there  is  some  reason  to  fear  that  the  skull  is 
I  'tactiiml  at  its  base,  and  the  prognosis  ought  to  be  gi-ave. 
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Trviftment, — If  there  l.s  only  a  fissiiri-of  the  orbital  margin,  it  will  not 
require  attention  ;  but  if  the  fissure  exteuda  through  the  orbital  plate, 
and  at  the  same  time  the  anterior  and  inferior  margin  of  the  bone  is  de- 
presiseil,  in  consequence  of  which  the  orbital  plute  is  tilted  upward**  and 
made  to  push  forward  the  eyeball,  the  propriety  of  surgical  interference 
may  be  considered.  If  thi.s  protrusion  i.s  considerable,  and  evidently  due 
to  the  displaced  bone,  an  attempt  should  be  made  to  lift  the  body  of  the 
mahir  bone,  and  thus  to  restore  Uy  jiosition  its  oiiiital  plate.  The  method 
of  accomplishing  this  1  shall  describe  portieuliirlj  when  speaking  of  frac- 
tures of  the  superior  raaxilla  with  depression  of  the  malar  bones. 
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These  fmetures  assume  so  great  a  variety  in  respect  to  form,  situation, 
and  complication.^,  that  it  would  be  itn possible  to  speak  of  them  systemati- 
cally, or  to  establish  iinythiiig  but  very  general  rules  as  to  treatment  and 
prognosis. 

Tliey  may  be  broken,  or  loosened  from  eacli  otlier  or  from  the  other 
bones  with  which  they  are  articulated,  with  or  without  any  farther  frac- 
ture; the  ufisal  processes  maybe  broken,  and  generally  this  accident  is 
accompanied  with  a  fmcture  of  the  nasd  bones  al9^J  ;  the  malar  bones 
may  be  forced  in,  carrying  with  them  a  portion  of  the  outer  wall  of  the 
antrum;  the  alveoli  may  be  broken  and  more  or  less  coujpletelv  de- 
tached ;  and  cither  of  these  several  fractures  may  be  complicated  with 
fractures  of  the  other  bones  of  the  face,  or  of  the  base  of  the  skull  even* 

Treatmvni, — Wiien  the  harmonies  of  the  upper  maxillary  bones  are 
only  slightly  disturbed,  Tiothing  but  a  retentive  treatment  is  necessary. 

A  man  w^as  thrown  backw^ard  from  a  loaded  cart,  one  wheel  of  the 
cart  passing  over  his  face.  He  was  taken  up  unconsciom?,  but  when 
I  saw  him  on  the  following  morning,  his  consciousness  had  returned. 
The  right  malar  bone  was  broken,  and  forced  down  upon  the  antrum 
about  three  lines.  Both  superior  maxilla*  were  looscjieil  from  their 
articulations,  and  could  be  moved  laterally,  the  motion  producing  a  slight 
grating  sound.  The  same  motion  and  grating  occurred  whenever  he 
attempted  to  swallow.  No  effort  was  made  to  elevate  the  malar  bones, 
nor  did  I  find  any  means  necassary  to  retiiin  the  maxillary  bones  in 
place,  tlie  amount  of  displacement  being  very  inconsiderable,  and  never 
sufficient  to  be  observed  by  tlie  eye.  Cool  lotions  were  applied  const^uitly 
to  the  face,  and  the  patient  w^as  sustained  by  a  liquid  diet  On  the  ninth 
day  all  motion  of  the  fragments  had  cease<l  ami  on  the  twenty-seventh 
day  the  patient  was  completely  recovered,  with  only  the  depression  of  the 
malar  hone  remaining, 

Sargent,  of  Boston,  reports  a  similar  case,  in  which  a  slight  separa- 
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Flu.  27, 


i>i   tiir  tuaxillary  bones  united  promptly  and  without   any  T'ctontive 
maratui*.* 

But  in  a  ea-^e  in  which  the  superior  maxillary  hones  had  been  more 
jmplctely  torn   from  their  eonnections,  complieated  with  other  severe 
ijaries*  I  found   it  nec^sary  to  support  the  fraguientw  by  closing  the 
wer  jriw  upon  the  upper,  and  by  suitable  bandn  *:es.     The  patient  died, 
lowevcr,  on  the  twelfth  day/ 
Gniefe  rc*eouimt'nds;,  where  the  bones  are  thus  extensively  sepanvted 
id  diisplaciHl,  an   ajipanilus  made  of  steel,  and  suitably  covered,  which 
to  be  applied   against   the  forehead  anil  buckled  under  the  occiput, 
im  which  apparel,  in  front,  descend  a  couple  of  steel  plates,  which, 
vJDg  arrive<l  at  the  free  border  of  tlie  upper  lip,  are  reflected  upon 
em!*elves*  and  are  made  to  support  upon  tlieir  extremities  long  silver 
tter8,  intended  for  the  reception  of  not  only  the  liisplaced  teeth  and 
alveoli,  but  also  those  teeth  which  are  firm.'' 

Goffres  htis  employed  a  similar  apparatus,  only  that  he  has  substituted 
guttA'percha  for  the  silver  gutters  of  (Jraefe.^  In  Goffres's  case  tlie  appa- 
ratus was  made  to  support  a  pud  also,  intended  to  make  lateral  pressure 
over  the  displaccil  fragments. 

No  doubt  cases  may  now  and  then  occur  in  which  tins  apparatus  w*ould 
rve  a  useful  purpose;  but  in  ratist  causes  two  interdental  i^^plints  of  gutta 
pereha,  placed  one  on  either  side,  leav- 
itjg  an  open  interval  in  front  for  the  pur- 
jiose  of  conveying  food  to  the  stomach, 
will  accomplish  every  indication,  and 
in  a  manner  much  more  comfortable 
the  patient,  an<l  more  satisfactory 
tlie  surgeon,  than  any  form  of  me- 
ieal  appamtus.  A  pad  or  com- 
upon  the  side  of  the  face,  sup- 
rted  by  a  roller,  is  better  than  the 
•d  attached  to  one  side  of  Goffres's 
jparatus,  fis  a  means  of  lateral  sup- 
rt.  The  mode  of  preparing  and  of 
plying  gutta  pereha  as  an  interdental 
lint,  will  be  described  in  connection 
th  fractures  of  the  lower  jaw, 
Wiseman,  having  been  suu»moned  to 
rhild  with  his  wliole  upper  jaw  forcctl 
by  the  kick  of  a  horse.  '*  beating  the 
maiden  quite  in  from  the  os  cribri- 
/'  and  forcing  the  palate  bone 
Uflt  the  back  of  the  pharynx,  found 
t  difficulty  in  securing  a  perma- 

i  readjustment.     At  first  he  attempted  to  introduce  his  finger  l>ack 
W  the  bone;  but,  failing  in  this,  he  bent  an  instrument  into  the  form  of 


Ouffres'A  mod  t  float  I OQ  of  Gr««fe'f 
iippnrutu^. 


*  Botftan  Med.  and  Surjf.  Journ  ,  vol,  lit,  p,  378. 

'  lUfport  on  Defoniiiltps  after  Fracture,     Trans,  Anier.  Med.  Associfttion,  vol.  vjii, 
b.  «Tfi,  (use  IV. 


*  Tr»ito  dps  Fmc,  etc.,  par  L.  F.  Malgai^ei  p.  873. 

«  GiHTrta,  Bullet,  de  TAcad.  de  Med,»  \m2j  t.  27,  p.  U'tl,  fro 
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a  hook,  and,  passing  it  between  the  hone  and  the  phar^nix,  he  easily 
replaced  the  fragments.  But,  on  removing  the  instrument,  they  were 
again  displaced.  Immediately  lie  had  constructed  an  instrument  by 
which  the  Ijones  could  be  not  only  easily  reduced,  but  also  retained  in 
place,  extension  beiii*^  miuh  by  the  hands  of  the  child,  liis  mother,  and 
others,  alternately.  In  this  way  tlie  reunion  was  finally  efFected.  and 
'^the  face  restored  to  a  good  shape,  better  than  could  have  been  hoped 
for/** 

Harris,  of  New  York,  mentions  a  case  in  which  a  child,  two  yi 
old,  having  fallen  from  a  height  of  fifty  feet  upon  the  pavement 
found  to  have  a  diastasis  of  both  the  superior  nmxilhu*y  and  palai 
boncj?;  the  separation  bein;:  sufficient  to  admit  tlie  little  finger,  and 
extending  from  between  the  alveoli  which  siipported  the  central  incisors, 
to  the  soft  palate.  It  is  not  said  whether  any  efforts  were  made  to  reduce 
the  boneSj  but  sijc  weeks  after  the  injury  w^as  received  they  were  still 
open,  and  it  was  proposed  to  close  the  space  l>y  a  plastic  operation  as 
soon  as  the  condition  of  the  patient  w  ould  warrant  such  a  procedure.- 

I  suspect  that  in  this  example,  as  in  my  experiments  refeiTed  to  under 
fracture  of  the  oialar  bone,  it  was  found  impossible  to  adjust  the  bones 
and  close  the  intermaxillary  suture,  and  for  the  same  reasons. 

If,  in  consequence  of  a  blow  received  upon  the  oesa  nasi,  the  nasal 
processes  of  the  superior  max il hie  are  broken  down,  they  may  be  lifted 
and  adjusted  in  the  same  manner  as  the  ossa  nasi. 

I  have  seen  several  exaniiiles  of  tliis  accident,  and  I  have  in  my  cal>inet 
a  specimeiu  in  winch  the  nasal  bones  being  driven  in  by  the  kick  of  a 
horse,  the  na^al  process  upon  the  left  side  is  broken  otf  just  above  the 
root  of  the  cuspid  tooth,  and  its  upper  end  inclined  inwards  towards  the 
na-sal  passage  and  backwards,  uuti!  it  is  completely  buried.  In  this  situ- 
ation it  has  become  firmly  united  to  the  bony  and  soft  tissues  into  which 
it  was  brought  in  contact. 

The  following  example  will  illtistrate  some  of  the  complications  and 
tliflicukies  connected  with  a  depression  of  the  malar  bone,  and  conse<|uent 
fnicture  of  the  antrum  maxillare. 


ilattf^l 

<inrl  ■ 


M.  P-,  of  Coles ville,  aged  about  34  years,  was  thrown  from  a  height,  < 
riking  upon  his  face,  forcing  flie  right  malar  bone  dowai  upon  the  antruoil 
Dr.  L.  Potter,  of  Varyaburg,  and  myself  were 


of  the  superior  maxilla, 
called. 

The  deformity  produced  by  the  sinking  of  the  malar  bone  was  veiT 
striking,  and  both  the  patient  and  myself  were  very  anxious  to  have  it 
remedied,  if  possible.  We  foutiil  some  of  the  teeth  upon  the  side  of  the 
fracture  loose,  and  we  determined  to  extnict  them,  and  press  up  the  bono, 
with  an  instrument  introduced  throtigh  the  empty  sockets.  The  first* 
attempt  to  extract  a  molar  tootfi,  however,  brought  down  several  teeth, 
and  the  whole  floor  of  the  antrum.  The  detachment  of  this  fragment 
was  also  now  so  complete  that  we  believed  it  necessary  to  remove  it 
entirely,  a  labor  which  was  accomplished  with  infinite  diflSculty,  and  with 
no  little  hazard  to  the  patient,  as  dissection  had  to  be  extended  very  Jar 


*  Chlrursficiil  Trejitiseii,  by  Richard  Wisemnn,  1734,  p. 
'  New  Yark  Juurii.  Med.,  vol.  xHL,  2d  «er.,  p.  214* 
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hack  into  the  throat,  and  in  tlie  end  it  was  not  effected  witliout  bringing 
out  attaches!  to  the  fragment  of  niuxillarv  bone,  a  considerable  portion  of 
tin  -  of  the  OS  palati. 

J  I,      1  in  this  ojteratiun  was  at  least  one  hour,  during 

which  we  were  every  moment  in  the  most  painful  aj>prehensions,  lest  we 
rficttld  reach  and  wound  the  internal  carotid,  which  lay  in  9uch  close 
jmtaposition  to  the  knife  that  we  could  distinctly  feel  its  pulsation. 
After  it*  removal  the  hj^toorrha^e  was  for  an  hour  or  more  quite  proliise, 
anil  could  onlr  be  restrained  by  sponge  compreSi?es  pressed  fiiinly  back 
uiIm  the  mouth  and  antrum* 

WTien  the  haemorrhage  wm  suflGciently  controlled,  we  proceeded  to  ex- 
iu»iii*»  the  antrum*  the  floor  of  which  being  removed  entire,  permitted 
the  finger  to  enter  freeh'.  The  restoration  of  the  malar  bone  was  now 
iw?c«>riiplij4hed  witliout  much  difficult^',  and  with  only  moderate  force, 

T  -  after  the  accident  the  face  presented,  externally,  no  traces 

«>r  J  lal  injury.     The  malar  bone  seemed  to  be  us  prominent  as 

'« ]  iiu  the  opposite  side,  and  there  was  no  perceptible  falling  in  where  the 
t  tr^tU  and  alveoli  were  removed.  During  several  months  after  the  removal 
c»f"  tbe  hone,  the  antrum  continued  to  discharge  pus,  hut  at  length  a  semi- 
paj-T  '  -  structure  closed  in  the  cavity  below,  entirely  reconstructing 

*^^  1  i  the  discharge  ceased.     Since  then  he  has  experienced  uo 

*T-trtiier  inconvenience. 

I  wish  to  propose  two  or  three  expedients  for  lifting  the  malar  bone 
'^'Ijtn  it  has  been  thrust  down,  whicli  may  in  certain  cases  he  substitutes! 
^*"  llie  mode  which  has  been  heretofore  generally  adopted. 

In  many  instances  no  difficulty  will  be  experienced  in  resorting  to  the 

'   -il.     The  recent  loss  of  <me  or  more  teeth  opposite  the  floor 

krfi  antrum,  or  the  complete  displacement  uf  a  tooth  by  the 

*^^^:riih-nt  itselt  will  give  an  opportunity  for  the  perforation  of  the  antrum 

^Aiixiugb  the  open  socket,  and  for  the  introduction  of  a  suitable  instrument 

fe**  lifting  the  depressefl  bone.     Unless,  however,  the  0}iening  is  quite 

^^^e<  tljc  instrument  employed  must  he  m  small,  such  as  a  straight  steel 

fo^md  or  a  female  catheter,  as  to  expose  the  parts  against  which  its  end 

tft   made  to  press,  to  some  risk  of  being  broken  and  penetrated.     It  is 

^"^♦^  possible  in  this  way  to  penetrate  the  socket  of  the  eye,  and  thus 

ict  serious  injury  upon  the  eye  itself.     Yet,  with  some  c^ire,  such 

'  "ts  may  be  avoided,  and  it  is  probable  that  in  the  ciises  supposed* 

^''  ip  Mockets  of  the  teeth  opposite  the  bitse  of  the  antrum  are  open, 

t-lxi  I  will  continue  to  have  the  preference. 

i  •  teeth  remain  firm  in  their  places,  or  if  they  have  been  some 

^ime  remove*!,  and  the  sockets  are  tille<i  up,  and  we  w  ish   to  enter  the 

antrum  St  its  base,  we  must  either  drill  through  its  anterior  wall  above 

^1?  roots  of  the  teeth*  or  we  must  proceed  to  extract  a  tooth.     The  first 

'        ^  an  inconvenient  opening,  and  one  through  which  it  will  be 

use  a  curved  instrument;  but  yt*t  il  is  a  method  far  less 

^'  than  tbe  extraction  of  a  tooth  which  is  firm,  or  which  is 

^/        ..   L'iy  firm,  in  its  socket,  and  whicli  may  require  the  forceps  for 

^tirctooriiL     The  objections  to  this  latter  procedure  were  suggested  by 

^lif  Iriious  and  painful  operation  already  detailed.     The  first  attempt  to 

Wivia  tooth  brought  down  the  whole  floor  of  the  antrum,  with  all  its 
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corresponding  teetli,  and  the  ])ynimidal  proct-sis  of  tiie  palate  bone*  The 
tootli  was  already  loose,  and  wo  tliouglit  it  might  eitsdy  be  ta-keri  out, 
but  it  hail  not  occurred  to  m  that  it  was  looseoeil  by  the  comminuted 
condition  of  the  walla  of  the  antrum,  and  of  the  dental  arcade.  The  ex- 
periments made  upon  the  dead  subject  would  seem  to  show*  that  thia  frac- 
ture and  coniminytion  of  the  alveoli  m  not  a  very  frequent  result  of  a 
fracture  of  the  antrum  produced  hy  a  l»low  upon  the  mahir  bone  ;  yet  it 
may  happen,  and  whenever  it  <loe,s,  the  attempt  to  extract  a  tooth  mu*t 
always  expose  the  patient  to  the  same  Irazard-^.  Certainly  it  is  no  trifling 
matter  to  pull  away  all  of  a  man's  upper  teeth  upon  one  side,  and  to 
open  freely  into  a  broad  cavity  which  might  never  close  again,  and  which, 
in  this  event,  must  always  serve  as  a  place  of  lodgement  for  particles  of 
foo<h  and  for  foul  secretions,  to  say  nothing  of  the  external  deformity 
which  it  is  likely  to  produce,  and  of  the  severity  and  even  danger  of  the 
operation, 

1  wish,  then,  to  suggest  certain  procedures,  the  value  of  which  I  have 
been  able  to  determine  by  experiment  upon  the  living  subject  in  two  or 
three  cases,  and  which  I  have  carefully  and  frequently  tested  upon  the 
cadaver. 

First,  we  ought  to  attempt  to  lift  the  bone  by  putting  the  thumb  under 
its  zygomatic  [irocess  and  body  within  the  luouth.  If  the  bone  is  thro^ 
directly  downwards,  or  downwards  and  backwards,  this  method 
scarcely  fail ;  and  even  when  it  is  thrown  downwards  and  forwards,  so 
as  to  press  into  the  antrum,  it  is  likely  to  succeed-  If,  however,  for  any 
reason,  the  thumb  caniujt  be  brought  to  bear  upon  its  under  surface,  we 
may  make  a  small  incision  upon  the  cheek  over  the  anterior  margin  of 
the  masseter  muscle,  where  itsS  insertion  into  the  malar  bone  terminates, 
and  pushing  a  strong  blunt  hook  under  the  bone,  w^e  may  lift  it  with  ease. 

Where  tlie  depression  of  the  malar  bone  is  in  the  direction  of  the  an- 
terior and  superior  angle,  these  means  may  not  be  found  available,  and 
we  may  then  empioy  a  screw  elevator,  an  instruruent  which  I  find  already 
constructed  in  a  case  of  tre]>hining  instruments  made  for  me  by  Luer. 
of  Paris,  and  which  I  have  often  use<l,  and  constantly  recommended 
to  my  pupils,  in  certain  vases  of  fractures  of  the  skull.  The  instrument 
ought  to  he  made  of  the  best  steel,  and  with  a  broad,  sharp-cutting 
thread.  A  slight  incision  being  made  through  the  skin,  and  down  to  the 
centre  of  the  malar  bone,  the  elevator  is  then  screwed  firmly  into  its 
structure,  and  now  its  elevation  and  adjustment  may  be  accomplishe<l 
with  the  greatest  ease. 

Malgaigne  remarks :  "In  all  complicated  fractures  of  the  upper  jaw, 
there  is  one  principle  which  surgeons  cannot  too  much  study,  Jiamely, 
that  all  fragments,  however  slightly  adherent  they  may  be,  ought  to  be 
most  carefully  preserved,  and  they  will  be  found  to  unite  with  wonderful 
ease.  This  renuirk  had  already  been  mutle  by  8aviard.  Larrey  insists 
strongly  upon  it,  and  we  have  seen  that  M.  Baudeus,  so  great  an  advo- 
cate for  the  removal  of  loose  fragments,  has  declared  for  these  fragments 
u  special  exemption."* 

Malgaigne  has  here  especial  reference  to  fractures  of  the  dental  arcade* 


1  Op.  cit.,  vol.  L  jK  37G^  Paris  ed. 
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■If]  to  fractures  implicating  the  alveoli,  ami  extending  more  or  less  into 
■e  body  of  the  bone. 

I  It  would  be  an  error,  however,  to  suppose  that  n  reunion  will  in  thcije 
fcs**^  UTiifoniily  take  place.  Exceptions^!  have  occurred  in  my  own  pmc- 
Bi'i".  tilt*  fniirnientii  becoming;  loosened  and  completely  detached  after  the 
wi^^  of  .several  weeks.  In  the  ease  related  by  Miller,  the  whole  Hfior 
■f  the  antnun  having  bt?en  broken  ofl',  in  an  unskilful  attempt  to  extract 
Hie  second  right  upjier  molar,  it  was  found  inlj^os8ible  to  make  it  unite, 
pd  it  wai^  subttefjuenily  removed.^  Sucli  unfortunate  results  eerUiinly 
■lay  fwjmetimefi  be  rea-^onably  anticiputeiL  Yet  they  occur  ho  seldom  as 
ft  juf^tifv  the  opinions  and  practice  advix-ute<l  by  Malgaigue, 

■  In  some  nistancen,  where  fragments  are  di^plaeeil,  carrying  with  them 
ftveral  teeth,  while  others  in  the  same  row  remain  firnu  it  will  be  suffi- 
Btnt  to  closb  tlie  mouth  and  apply  a  bantlago  as  for  fracture  of  the  infe- 
■or  maxilla ;  in  others,  tlie  teeth  and  their  alveoli  ought  to  be  fastened 
ftth  silk,  or  gold  or  ^ilvt* r  thread  :  gold,  s^ilver,  gutta*percha»  or  vulcanite 
Biisp8  may  he  applied  (o  tlie  teeth  and  jaw. 

I  In  a  case  of  fracture  of  the  right  .superior  maxilla,  reported  by  Baker, 
Wf  Norwich,  N.  Y.,  compiicatetl  with  a  fi-acture  of  the  inferior  maxilla, 
Be  alveoli  were  retained  in  place  very  perfectly  by  a  mould  of  gutta 
llTcha.^  Neil  I,  of  Philadelphia,  has  also  reported  three  cjises  of  frac- 
lire  of  the  Imnes  of  the  face,  involving  the  superior  maxilla,  in  two  of 
prhich  the  eyc«*  were  made  to  protrude  more  or  less  from  their  sockets, 
phe  loosened  alveoli  were  made  fast  by  wire.  The  subse^juent  deformity 
prm  inc*onsideraltle.  yet  in  no  instance  was  the  restoration  complete,* 
■be  same  method  was*  adopted  successfully  by  a  surgeon  in  Virginia,  in 
■e  case  of  a  negro  fifty  years  old,  where  most  of  the  teeth  of  the  left 
ppper  jaw  were  forced  into  the  mouth,  carrying  with  them  their  corre- 
■ponding  alveolar  procesj^es.  The  teeth  remained  firm  m  their  sockets. 
But  the  separation  of  the  bone  wa-?  complete,  the  fragment  being  held  in 
^act*  only  by  the  nmcous  membrane  of  the  mouth.  Un  the  eighth  day 
the  surgeon  found  that  the  negro  had  removed  the  wire,  and  also  the  cork 
Jtom  between  his  teeth,  ami  the  maxillarv'  bandage  ;  but  the  soft  parts 
pad  alresidy  united,  and  the  bones  showed  no  tendency  to  displacement. 
Hta|recoTcry  was  speedy,  and  it  wa.B  accomplished  without  any  further 

U  Our  experieiice  during  the  war  tf  the  rebellion  in  this  country  con- 
fttUB  ixiost  of  the  ufjservaiions  heretofore  made  in  relation  to  these  frac- 
Kres.  Owing  to  the  extreme  vascularity  of  the  bones  composing  the  upper 
■w,  the  fragments  have  been  found  to  unite,  after  the  most  severe  gun- 
Bbot  injuries,  with  surprising  rapidity  ;  the  amount  of  necrosis  and  caries 
ping  usaalty  inconsidcrabk\  coTnpared  with  the  amount  of  comminutiorj. 
■lie  ftame  anatomical  circumstanre,  riamely,  the  vascularity,  liu^s  renderefl 
Ibr^  accidents  pei'idiarly  liable  to  troublesome  hsemoiThages,  both  primary 
M^aecociiUry. 

^PjHlller,  KewM  Letter,  Aj»nl,  18ri4.     Alsti,  Host   Med.  mid  Surx:.  Juurn.j  voL  U, 

■  •  Baker,  New  York  Jotira.  of  Mcd»»  vol.  i.^  8d  ser.,  p.  8tJ2. 
B  '  K*»ill,  Phil.  Mt'd.  KxntJi.,  vol  x.,  new  aer  ,  pp.  45^8. 

m  *  AriKT.  Mtd.  Gnjceito,  vol  viil,  new  ser.^  p.  100. 
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The  8urge<jn-General  reports  ihat  of  41*»T  wounds  of  the  face,  tran^ 
gcriljed  from  the  reports  from  tlie  betriniiiiig  of  the  war  to  Ot^tober,  1864J 
there  were  ITiTl*  frnctiires  of  the  fueial  boDes,  and  of  these  891  ref*aver 
107  died — the  tenninutious  are  still  to  be  ascertained  in  o81  m»€^,  H* 
further  remarks  that  secondary  haemorrhage  has  been  the  principal  source 
of  fatality  in  these  case*?,  and  that  fi-eipeut  recourse  has  been  bad  tn 
lifration  of  the  carotid,  with  the  result  of  postponing  for  a  time  the  fattil 
event.' 


CHAPTER    Xll, 
FKACTL'RES  OF  THE  ZYGOMATIU  ARCH. 

Till-:  zygoma,  strictly  speaking,  is  formed  in  a  great  mcjisure  by  i 
body  of  the  malar  bone,  and  it  is  broken  whenever  the  malar  bone  is 
completely  separated  through  any  portion  of  its  body  ;  but  I  j>ropose  to 
confine  my  remarks  tij  that  portion  only  which  is  composed  of  the  two 
processes,  called  respectively  the  zygomatic  proce^es  of  the  malar  and 
t<?mponil  bone. 

Duverney  relates  a  case  in  which  a  young  child,  having  in  his  mouth 
the  end  of  a  lace-spindle,  fell  forwards  and  thrust  the  spindle  through 
the  mouth  from  within  outwards,  breaking  the  xygoma  in  the  same  direc- 
tion, and  leaving  the  fragments  salient  outwanls.^  To  which  case  of 
outward  displacement  Packard,  in  a  note  to  Malgaigue's  work  on  frac- 
tures, etc..  ha,s  added  a  second.* 

I  know  of  no  other  examples  in  which  t!ie  fragments  have  been  thrust 
outwards.  A  reference  to  my  experiments  upon  the  naked  skull  will, 
however,  show  that  the  zygoma  may  be  broken  and  dispbicetl  in  the  same 
dire<:^tion,  by  any  force  winch  shall  fracture  the  superior  maxilla,  an<l 
depress  the  anterior  margin  of  the  malar  bone.  In  my  experiments  this 
has  happened  three  times,  and  always  at  the  same  point,  viz.,  a  little 
beyond  the  middle  of  the  zygoma,  near  where  the  suture  which  joins  the 
two  processes  tenninates  below.  The  ft-actures  were  always  transverse, 
and  not  in  the  line  of  the  suture.  They  were  therefore  fractures  of  that 
portion  of  the  zygoma  which  belongs  to  the  temporal  bone. 

I  suspect,  also,  that  to  this  class  of  cases  belongs  the  example  related 
by  Dupuytren,  in  which  the  patient  having  died  on  the  fifth  flay,  from 
the  efi'ects  of  the  cerebral  concussion,  the  autopsy  disclosed  **  a  fracture 
througli  the  zygomatic  arch  ;  and  that  part  of  the  superior  maxillary 
bone  which  constitutes  the  antrum  was  ririven  in."* 

In  another  case  mentioned  by  Dupuytren,  produceti  by  a  direct  blow, 

»  Ciwulur  No.  fi,  Waiiliingtun,  Nov.  1,  1866,  p.  20. 

a  Diiverney,  Bulletia  de  la  S*3ci^t^  Aiifttomique,  p.  188,  ISIO, 

*  Malgnigue,  Atner  e<b,  p.  280,  vol.  i, 

*  Tajuncinnd  DUenaes  of  Bonm,  by  Baron  Dupuyttea.  Syd,  ed.,  Londan,  1S47» 
p.  336. 
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the  fracture  was  compound  and  comminuted,  and  although  the  fragments 
were  raised  easily  by  an  elevator,  suppuration  ensued  beneath,  and  the 
matter  was  discharged  within  the  mouth.* 

Tavignot  reports  a  case  of  fracture  of  this  arch  which  was  not  dis- 
covered until  after  death,  the  fragments  not  being  at  all  displaced.^ 

Dr.  John  Boardman,  one  of  the  surgeons  to  the  Buffalo  Hospital  of 
the  Sisters  of  Charity,  informs  me  that  he  has  met  with  a  fracture  of 
the  zygoma  in  a  man  about  thirty  years  of  age,  occasioned  by  a  blow 
from  a  cricket-ball.  Dr.  Boardman  saw  him  on  the  fourth  day,  and 
ascertained  that  immediately  on  the  receipt  of  the  injury  he  felt  slightly 
stunned,  and  that  he  soon  recovered  from  this,  but  was  unable  to  open 
his  mouth  except  by  pulling  it  open  with  his  hand ;  neither  could  he 
close  it  except  in  the  same  manner.  This  immobility  of  the  jaw  con- 
tinued several  days  with  only  very  slight  improvement ;  at  the  end  of 
five  weeks,  however,  when  last  seen,  the  mobility  was  nearly,  but  not 
quite  restored.  The  depression,  a  little  in  front  of  the  centre  of  the 
zygoma,  was  discovered  by  the  patient  himself  immediately  after  the 
receipt  of  the  injury,  and  he  says  he  tried  at  once  to  ascertain  whether 
he  c«>uld  not  push  the  fragments  back  by  moving  the  jaw.  He  was 
unable  to  make  any  impression  upon  them  by  this  manoeuvre.  The 
depression  still  remains,  but  it  is  not  so  distinct  as  it  was  when  first  seen. 
Baraey  Quinn  presented  himself  at  the  Bellevue  Dispensary,  April  17, 
1^  ^71,  stating  that  he  had  been  hit  by  a  stone,  in  blasting,  three  weeks 
t>efore.  There  was  a  fracture,  with  depression,  at  or  near  the  junction 
of  the  malar  and  temporal  processes.  The  malar  bone  was  elevated  a 
little.  From  the  time  of  the  accident  he  had  been  unable  to  open  his 
^iiouth  more  than  half  an  inch. 

January  2,  1874,  Anna  McQuirk  fell  upon  the  side  of  her  face. 
^evm  (lays  after  the  accident  she  consulted  me.  There  was  a  fracture 
^itli  depression  at  the  junction  of  the  malar  bone  with  the  zygoma.  At 
&rst,  and  for  a  day  or  two,  she  could  o|)en  and  close  her  mouth  easily. 
W  when  I  saw  her,  the  act  of  opening  the  mouth  was  painful  and  diffi- 
<^uit.  Having  introduced  my  fingers  into  the  mouth,  I  attempted  to  press 
the  fragment  out,  but  was  unable  to  make  any  impression  upon  it. 

It  is  plain  that  in  this  latter  case  the  inability  to  open  the  mouth  was 
<luetothe  inflammation  resulting  from  the  injury,  and  not  to  the  dis- 
piacement  of  the  bone,  and  that  as  the  inflammation  subsided  the  disa- 
bility would  disappear. 

John  Crandall,  an  adult,  fell  upon  a  stone  February  21,  187o,  striking 

upon  the  side  of  his  face  and  head.     He  was  stunned  by  the  accident. 

On  the  following  morning  he  could  not  open  his  mouth.     Five  weeks 

later  I  found  the  zygoma  much  depressed  near  its  junction  with  the  malar 

bone,  the  corresponding  edge  of  the  malar  bone  being  a  little  lifted. 

There  had  been  a  gradual  improvement  in  his  ability  to  open  his  mouth, 

and  he  could  now  separate  the  teeth  about  half  an  inch.     I  advised  him 

that  he  might  expect  a  slow  but  complete  restoration  of  the  use  of  his 

jaw:   and  if  this  did  not  occur  within  a  few  months,  to  call  upon   me 

»  Op.  cit.,  p.  33.3.  »  Tftviunot.  Bulletin  de  la  Soc.  Anut.,  1810,  p.  13s 
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Mgain,  ninl  1  would  lift  tlie  frugnieiits:  but,  ns  he  hii»  not  relumed^  t 
iijffr  lliut  be  recovfretl  tlie  ut?i.'  of  his  Jnw, 

Sifnti>tuniH, — An  irie^iilai'  projwiioii  or  ilepressioii  of  il\e  fnigment^ 
is  the  only  Wip\  which  can  he  relied  upon  to  inilicate  the  existeiiee  of  thb 
accident :  ana  this  must  often  be  concealed  by  the  swelling  which  follows 
so  rapidly  wherever  the  integuments  are  severely  bmrned  over  a  Miper-j 
fieial  bone.  Thif*  ilispkcement  can  scarcely  occur  in  but  tw<i  ilireelioniij' 
either  outwards  or  inwards;  since  the  attachment.**  of  the  tcmftoral  aponeu- 
rosis above,  and  of  t!ie  masseter  nnii^cle  1>elo>v,  must  effectually  f*revcnt 
its  descent  or  ascent-  ] 

Neither  motion  nor  crepitu.^  will  ofleu  l)e  ]>resent.  In  ?-onn'  ca^i.s  the 
difficulty  in  opening  or  shutting  the  mcmth,  occasionetl  by  the  projection 
of  the  fiagntents  toward  or  into  the  tendon  of  the  tempond  muscle,  or  by 
the  inHamnuitorv  clfusions,  may  assist  in  the  diagnosis, 

Proiftttma, — If  the  fracture  lias  been  pjoduccil  indirectly  by  a  depres- 
.nion  of  the  malar  bone,  the  progno^isi  must  depend  upon  the  amount  of 
injury  done  to  the  other  bones  of  the  face;  in  itself,  the  fracture  of  the 
35ygoma  cannot  be  a  matter  of  any  uxoment.  The  8anie  renuirk  might  j 
apply  al?^o  to  any  fracture  of  the  zygoma  in  which  tlie  angles  were  galienti 
oiitwar<ls.  If,  on  the  contrary,  the  angle  is  salient  inwards,  the  fracture 
having  been  produced  by  a  blow  iuHicted  directly  upon  the  zygomatic 
areli  from  without,  or  by  a  blow  upon  the  outer  portion  of  the  malar 
bone,  it  may  occasion  some  embarrassment  to  the  action  of  the  temporal 
muscles. 

If  the  force  which  produces  the  fracture  has  acted  more  upon  the  tern- 
poral  portion  of  the  arch,  near  where  the  process  arises  from  the  tempond 
bc»ne,  it  may  be  accompanie<l  with  a  fractme  of  the  skull,  ami  with  serious 
cerel^ral  lesions,  as  in  one  of  the  Ciises  already  alluded  to  as  having  been 
nottce<l  by  Dupuytren. 

The  abscess  wliich  followed  in  tlie  ease  of  the  compound,  comminuted 
fracture,  »|Uoted  from  the  sanie  author,  indicates  tlie  danger  of  this  com- 
plication:  but  it  must  lie  noticeil  thsif  its  ev!icuati*«n  restdted  in  a  rapid 
cure,  and  that  no  deftuinity  or  difficulty  in  uu:>vjng  the  jaw  remained, 

yWatmmt. — A  fracture,  accompanied  with  an  outward  displacement, 
and  occasioned  by  a  depression  of  the  malar  bone,  will  be  adjusted  by 
a  restoration  of  the  mahir  bone  in  the  manner  already  described,  when 
speaking  of  fractures  of  the  superior  maxilla,  etc.  If  the  fragments  are 
disjilaeed  outwards,  in  conse«pience  of  a  direct  blow  from  within,  then 
they  may  lie  replaced  by  prcssitjg  iq>0Ti  the  projecting  angle.  In  this 
way  lUiverney  ea,sily  rcflueed  the  bones  in  the  case  which  1  have  cited. 

When  the  fragments,  in  conseijuence  of  a  direct  blow  fi'om  without, 
have  been  driven  inwartls,  and,  as  a  con6e<|Uence,  serious  embarrassmerit 
Uf  the  motions  ol'  the  temporal  njuscle  ensues,  an  attempt  ouglit  to  be 
made  at  once  to  replace  them:  if,  however,  no  im[>ediment  to  tlie  action  j 
of  the  nuisch*  exists,  it  is  scarcely  necessary  to  say  tljat  no  surgical'^ 
interference  will  be  required.  It  is  quite  piobalde,  indeed,  that  a  slight 
amount  of  embarrassment  may  be  the  result  of  the  direct  iiijury  to  the 
muscle  intticted  by  the  blow,  without  reference  to  the  displacement  of 
the  bone,  and  that  a  few  days  will  suffice  to  remedy  this  evil  entirely ; 
and.  moreover,  experience  teaches  that  in  the  case  of  a  fracture  in  other 
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bones,  where  the  fniginents  actually  penetrate  the  muscles  an<l  remain 
thus  (lisplaceii,  the  points  are  gmdually  absorbed,  and  rounded,  so  that 
after  a  time  they  constitute  no  impediment  to  the  action  of  the  nmsdes. 
It  is  proper  to  infer  that  the  same  thing  will  occur  here.  The  surgeon 
may  be  reminded,  also,  that  it  is  not  the  muscle,  but  its  tendon,  which  is 
liable  to  be  penetrated;  and  that  this  is  usually  protected  somewhat  by 
a  plate  of  soft  adipose  tissue  lying  between  the  tendon  and  the  arch. 

If  to  these  considerations  we  add  the  diflSculties  which  we  shall  be 
likely  to  encounter  in  the  reduction,  we  shall  expect  to  find  but  few  cases 
in  which  a  resort  to  surgical  interference  will  be  necessary. 

Duvemey  says  that  he  restored  a  fnicture  of  this  arch,  accompanied 
with  depression,  by  pressing  against  the  zygoma  from  within  the  mouth ; 
but  an  examination  of  the  interior  of  the  buccal  cavity  will  convince  us 
thai  this  is  impossible  when  the  fracture  is  at  any  point  near  the  middle 
of  the  zygoma ;  and  that  it  can  be  only  when  the  fracture  is  at  or  near 
the  junction  of  the  zygoma  with  the  body  of  the  malar  bone,  that  any 
effective  pressure* can  be  made  from  this  direction.  In  such  a  case  we 
may,  perhaps,  lift  the  portion  of  the  zygoma  remaining  attache<l  to  the 
malar  bone,  by  the  same  means  which  have  already  been  suggested  for 
lifting  the  bone  itself. 

If  the  bone  is  driven  toward  the  tendon  of  the  temporal  muscle  at  or 
near  its  centre,  and  if  its  restoration  becomes  necessary,  it  can  be  accom- 
plished only  by  approaching  the  bone  fi-om  without. 

Dupuytren  found  an  external  wound  through  which,  by  the  aid  of  a 
levator,  he  easily  restored  the  fragments  to  place. 

M.  Ferrier,  however,  of  the  Hospital  of  Aries,  in  a  case  brought  before 
him,  made  an  incision  through  the  integuments  down  to  the  bone,  and 
then  attempted  to  slide  underneath  the  small  extremity  of  a  spatula;  but 
the  aponeurosis  would  not  yield,  and  he  was  obliged  to  cut  it  also.  He 
was  now  able  to  lift  the  fragments  easily.  The  wound  healed  rapidly, 
and  the  patient  was  dismissed  without  any  deformity.' 


CHAPTER  xrir. 

FRACTrRES  OF  THE  LOWER  JAAV. 

Division, — Of  oo  examples  of  fnicture  of  this  bone  which  have  been 
recordeil  by  me,  not  including  gunshot  fractures,  iV2  were  broken 
through  some  portion  of  tlie  body. 

Having  made  an  analysis  of  45  of  the  above  examples,  I  fin<l  that  IG 
were  broken  completely  asunder  at  two  or  more  points,  constituting 
double  and  triple  fractures;  and  of  the  remainder,  ')  were  accompanied 
with  detachment  of  portions  of  the  alveoli,  and  (me  with  detachment  of 
a  considerable  fragment  from  the  body. 

^   P>rrioi%  Bull«Miu  cl«^^  Scioiioe^  Med.,  t'^in.  x.  p.  1»><>. 
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18  were  compound;  not  including  in  this  enumeration  several  example^a 
in  which  the  partial  or  complete  dislodgement  of  a  tooth  might  entitles 
them  to  be  called  compound. 

Four  fractures  through  or  near  the  symphysis  were  nearly  or  quite  ver — 
tical,  and  most  of  the  others  were  known  to  be  oblique.     Malgaigne  has^ 

remarked,  also,  that  in  fractures  of  the^ 
Fig.  28.  body  of  the  bone  the  direction  of  thei^ 

obliquity  is  generally  such  that  the^ 
anterior  fragment  is  made  at  the  ex — 
pense  of  the  internal  face  of  the  bone, 
and  the  posterior  fragment  at  the  ex — 
pense  of  the  external  fiice,  this  latter-" 
overriding  the  former.    Buck,  of  Neir 
York,  has  seen  the  fragments  in  an_ 
opposite  condition,  requiring  the  us^ 
of  the  knife  and  saw  for  their  extri- 
cation.*    I  have  myself  recorded  one 
similar  example,  but  in  which  the  fragments  were  easily  replaced. 

In  30  examples  of  fractures  through  the  body,  not  including  fractures 
of  the  symphysis,  the  line  of  fracture  has  been  observed  to  be  20  times 
at  or  very  near  the  mental  foramen,  8  times  between  the  first  and 
second  incisors,  4  times  behind  the  last  molar,  and  8  times  between  the 
last  two  molars. 

Syme,  Liston,  and  Miller  have  remarked,  also,  the  greater  frequency 
of  fi-acture  near  the  anterior  mental  foramen ;  but  Mr.  Erichsen  thinks 
he  has  seen  it  most  frequently  broken  near  the  symphysis,  between  the 
lateral  incisors,  or  between  these  teeth  and  the  canine.  Boyer  observes 
that  it  is  generally  somewhat  in  front  of  the  foramen ;  for  which  reason, 
as  he  thinks,  the  dental  nerve  is  rarely  torn. 

Says  Boyer,  in  his  Traite  des  Maladies  C hirurgicales^  ''A  fracture 
never  takes  place  in  the  central  point  of  the  length  of  the  jaw,  called  the 
symphysis  of  the  chin ;  but  when  the  solution  of  continuity  occurs  toward 
the  middle  of  the  bone,  it  is  upon  one  or  the  other  side  of  the  symphysis, 
which  remains  always  upon  one  of  the  fragments;''  an  opinion  which, 
however,  he  does  not  seem  always  to  have  entertained,  since  Richerand, 
in  a  report  of  his  lectures,  has  made  him  say  that  a  fracture  sometimes 
takes  place  ''  near  the  chin,  but  seldom  so  as  to  produce  the  division  of  the 
symphysis  of  that  part,  though  it  be  not  impossible.''  But  many  surgeons 
since  his  time  have  noticed  this  fracture,  and  Malgaigne  assures  us  that 
J.  Cloquet  luLs  demonstrated  its  existence  upon  an  anatomical  specimen. 
Stephen  Smith,  of  New  York,  has  seen  two  examples;^  Lonsdale  men- 
tions three;'  and  (libson  has  seen  one;^  and  I  have  met  with  two,  both 
of  which  are  recorded  in  the  early  editions  of  this  book. 

Velpeau,  Fergusson,  Gibson,  Henry  Smith,  and  others,  have  remarked 

*  Buck,  New  York  Journ.  Med.,  Marcli,  1847.     Proceedinijs  of  N.  Y.  Med.  and 
Surir.  Soc,  Sept.  19,  184G. 

2  Smith,  New  Y«>rk  Journ.  ^led.,  Jan.  ISoT.  Uospital  Reports. 

•''  Practical  Treatise  on  Fractures,    l^\  Edward  F.  Lonsdale,  London,  1888,  p.  226, 

*  Institutes  and  Practice  of  Surirerv.     Bv  William  Gibson.     Philadelphia,  1841, 
p.  201. 
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H  !»e|mrfttiou  at  tlie  symphyj^is  takej*  place  usually  in  infhucy  or  ehild- 

L     But  in  the  eight  examples  in  wbich  I  find  the  ages  reported,  only 

c%  a  ca^^  mentioned  by  Lon&idale,  occurred  in  a  person  as  young  as 

n  ywirs:  in  one  of  the  eases  seen  by  myself,  the  patient  was  seventeen 

rar*  old,  and  the  remainder  have  ranged  from  twenty-five  yeai-s  to  sixty; 

tid  the  a  venire  age  of  alt  is  thirty-two  years. 

1  have  setai  one  example  of  a  fracture  of  the  ramu^,  in  a  man  twenty- 
thTeeyeaii*  old,  who  had  been  struck  by  a  wooden  blitck  ou   the  side  of 
"his  face.     The  ramus  was  broken  just  above  the  angle,  and  the  body 
wm  broken,  also,  obliquely  near  tfie  symphysis.     The  intercepted  frag- 
ment was  can'ied    invrards:*  and    in    May.  l>!til^,  I  met  with  another 
iaiiular  case  at  Believue  Hospital,  in  a  woman ;  a  |>haryngeal  abscess  re- 
sulted, threatening  suflocation ;  for  which  my  house  surgeon,  Dr»  Francke 
Boeiwnrth,   performctl   tracheotomy  successfully,     Lciiran  mentions  the 
of  a  child,  ten  or  twelve  years  old,  in  whom  the  fi-acture  was  double 
;  one  fracture  having  taken  place  through  the  body,  and  one  extend- 
iiieobli«:|uely  from  the  root  of  the  corouoid  process  to  the  neck  of  the  con- 
dyle.   The  int4>rcepted  fmgment  was,  however,  so  little  displaced  that 
iteffnotiire  of  the  ramus  was  not  discoyered  until  after  death, ^     Mal- 
gw gin*  refers  to  this  as  the  only  example  recorded;  but  Stephen   Smith, 
**f  the  Believue  Hospital,  has  met  with   it   four  times:  in  one  case  the 
ninms  was  broken  on  both  sides ;  in  two  eases  one  ramus  only  was  broken ; 
«i»ii  in  one  the  body  was  broken  on  the  right  side  and  the  ramus  on  the 
left.*    In  two  of  these  examples  the  fragments  were  not  displaced. 

Tlte  c<^ronoid  process  is  so  well  jirotccted  by  muscles  and  by  the  sur* 
roimding  bony  projections,  that  it  is  very  nirely  broken. 
Ilouzelot  mentions  a  ciise  in  which  a  tall  from  a  height  produced  at 
^_  tie  same  time  a  fi-acture  of  both  condyles,  of  both  coronoid  processes, 
^m  mud  of  the  symphysis/ 

^^^With  this  single  exception,  I  am  not  able  to  find  a  reeorde^J  example 
^BPb  fracture  of  this  process. 

At  least  nine  cases  have  been  reported  of  fracture  of  the  condyles,  in 

II  all  of  which  the  separation  occurred  through  the  neck,  viz.,  three  by 
pUbeet,  two  by  Desault,  one  by  Berard,  one  by  Houzelot,  one  by  Bichat, 
Doe  by  Packard,  of  Philadelphia,  anci  two  by  Watson,  of  New  York  ; 
Ibe  fnicture  always  occumng  through  the  neck  and  just  below  the  in- 
"rt»  '  t'  external  pterygoid  muscle. 

A  J  to  Malgaigne,  the  analysis  of  thes€  cases,  excepting  those 

itioned  by  Packard  and  Watson,  shows  two  classes  of  examples;  the 

oecnsioned  by  falls  or  blows  upon  the  chin,  antJ  producing  a  simple 

^jBnctttre  of  the  neck  of  the  condyle;  the  other  occasioned  by  injuries 

~    ~~  fi  the  side  of  the  face,  and  producing  a  fi^acture  of  the  neck 

tl  jrrespnnding  to   that  upon  which  the  injuries  are  received, 

anri   at  the  same  time  a  fracture  of  the  body  upon  the  opposite  side. 

two  varieties  seem  to  be  about  equally  common. 


I 


Report  on  ^»  Deformities  after  Fmcturei,"  vol.  viii. 


TfMsa.  Atner.  Hcd.  A^ioc. 
S85*  Cmtm  17. 

»  MAlLrniL-iM?,  op.  dt-,p.  S37,  from  Ledmii,  Observ,  Chinii^.,  torn,  i.  obs,  vii. 
•  f  V*  York,  Joiim.  of  Med,,  Jnii.  1867.     BeHevue  H^wp.  Reporfji. 


op.  dt ,  p. 

ff  York,  Joum.  of  Med,,  Jnii.  1867. 
,  op.  cit. .  p.  400. 
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In  the  case  mentioned  by  Houzelot,  and  already  cited,  there  existed 
at  the  same  time  a  fracture  of  both  condyles,  of  both  coronoid  processes, 
and  at  the  symphysis.  The  man  also  whom  Watson  saw  in  the  New 
York  Hospital  had  fallen  from  the  yard-arm  of  a  vessel,  breaking  bis 
thigh  and  arm  bones  and  both  condyles  of  the  lower  jaw.  "  His  fece 
was  somewhat  deformed  by  the  retraction  of  the  chin ;  the  mouth  could 
not  be  opened  so  as  to  protrude  the  tongue  to  any  great  extent  beyond 
the  teeth,  and  the  teeth  of  the  upper  and  lower  jaws  could  not  be  brought 
into  contact.  In  attempting  to  move  the  jaw,  the  patient  experienced 
pain  and  crepitation  just  in  front  of  the  ears ;  the  crepitation  could 
easily  be  felt  by  placing  the  fingers  over  the  fractured  condyles.  Nothing 
was  done  for  the  fractures  of  the  jaw.  In  a  few  weeks  the  rubbing  of  the 
broken  surfaces  and  attendant  soreness  ceased  to  trouble  him ;  but  the 
shape  of  the  jaw,  and  diflSculty  of  opening  the  mouth  to  any  great  extent, 
still  remained  unaltered."^ 

Etiology. — The  causes,  in  such  cases  as  I  have  myself  investigated, 
seem  generally  to  have  been  direct  blows,  in  most  instances  inflicted  by 
a  club,  or  by  the  kick  of  a  horse ;  in  two  examples  the  blow  was  inflicted 
by  the  fist.  I  have  also  seen  a  fracture  immediately  in  front  of  the 
right  cuspid,  in  a  lad  eight  years  of  age,  pi-oduced  by  being  ])ressed  be- 
tween two  wagons,  the  pressure  being  mada  upon  the  two  angles  of  the 
jaw.  A  case  came  under  my  notice  at  Bellevue,  in  1879,  in  which  a 
double  fracture  was  produced  in  a  young  woman  by  the  grasp  of  her 
husband's  hand.  In  ten  of  eleven  cases  mentioned  by  Stephen  Smith, 
the  causes  were  direct  blows.  Examples  of  fracture  of  the  inferior 
maxilla  from  indirect  blows  have,  however,  been  mentioned  by  other  sur- 
geons, the  andes  of  the  bone  being  pressed  together  by  the  passage  of 
a  wheel,  and  the  fracture  taking  place  usually  toward  the  symphysis. 

We  have  already  alluded  to  the  observation  of  Malgaigne,  that  frac- 
tures of  the  condyles  belong  to  two  classes :  the  one  being  occasioned  by 
falls  upon  the  chin,  and  the  other  by  blows  upon  the  side  of  the  face ; 
the  foraier  acting  as  a  counter-force,  and  the  latter  as  a  direct. 

The  coronoid  process  can  only  be  broken  by  a  direct  blow. 

Symptomis, — Fractures  of  the  body  of  the  bone  are  characterized  by 
the  usual  signs  of  fracture  elsewhere,  namely,  displacement,  mobility, 
crepitus,  and  pain. 

The  displacement  is  generally  present ;  but  its  direction  and  amount 
vary  according  to  the  situation  and  course  of  the  fracture,  and  also  ac- 
cording to  the  violence  and  direction  of  the  force  producing  the  'frac- 
ture. I  have  seen  several  cases  unaccompanied  with  displacement,  and 
one  of  these  I  think  ought  to  be  regarded  as  an  example  of  a  partial 
fracture. 

A  lad,  let.  t>,  was  kicked  by  a  horse  on  the  22d  of  June,  1858,  the 
blow  being  received  on  the  right  side  of  the  jaw.  I  saw  him  very  soon 
after  the  accident,  but  could  not  detect  any  fracture,  only  the  body  of 
the  jaw  seemed  to  be  bent  in.  On  the  third  day,  however,  while  en- 
deavoring to  straighten  the  jaw  by  violent  pressure  from  within  out- 
wards, I  (letecte<l  a  feeble  cTej)itus,  which  on  more  careful  examination 

^  Now  Y«>rk  Journ.  of  Mod.,  Oct.  1840.     Hospital  Report*. 
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proved  to  be  opposite  the  second  incisor  of  the  right  side.  I  was  also 
•ble  to  detect  a  slight  motion  at  the  same  point.  It  was  found  impos- 
sible to  rectify  the  bending,  and  no  farther  efforts  were  made.  After  the 
lapse  of  nearly  a  year,  the  natural  curve  was  found  to  be  partially,  but 
not  completely,  restored. 

Ledran  and  other  surgeons  have  also  seen  examples  where  neither  the 
periosteum  nor  mucous  membrane  was  torn. 

Generally,  in  fractures  of  the  body,  the  anterior  fragment  is  depresse<l ; 
and  Malgaigne  affirms  that  where  an  overlapping  occurs,  the  anterior 
fragment  lies,  generally,  within  the  posterior ;  a  fact  which  he  explains 
by  the  direction  which  the  line  of  fracture  usually  takes,  namely,  from 
without,  inwards  and  backwards,  as  we  have  already  mentioned.  In 
one  instance  reported  by  me  to  the  American  Medical  Association, 
where  the  jaw  was  broken  at  the  symphysis  and  also  on  both  sides 
through  the  body,  the  central  fragments  were  found,  after  about  four 
weeks.  Hfted  two  lines  above  the  lateral  fragments,  and  also  slightly 
carrieil  backwards.*  I  have  twice  also  met  with  examples  in  which  the 
posterior  fragments  were  inclined  to  fall  inwards  toward  the  mouth,  a 
circumstance  which  seemed  to  indicate  that  the  course  of  the  obliquity 
was  in  a  direction  opposite  to  that  which  Malgaigne  has  observed  to  be 
most  fre<iuent.  In  each  of  these  examples  the  jaw  was  broken  upon  both 
sides,  by  blows  inflicted  with  a  club,  and  the  fractures  Avere  situated  well 
back.*  It  is  possible,  however,  that  the  position  of  the  fragments  was 
due  rather  to  the  direction  and  force  of  the  impression  than  to  the  direc- 
tion of  the  line  of  fracture. 

As  to  the  action  of  the  muscles  in  the  production  of  displacement. 
Boyer,  S.  Cooper,  Erichsen,  and  Malgaigne  have  observed  that  their 
action  upon  the  anterior  fragment  is  greater  in  proportion  as  the  fracture 
i?  nearer  the  symphysis,  and  less  in  proportion  as  it  approaches  the 
angle.  So  that  in  the  former  case  the  attempt  to  close  the  mouth  is 
.sometimes  attended  with  a  depression  of  the  anterior  fi-agment.  causing  a 
J^paration  of  the  fragments  at  their  alveolar  margins :  while  in  the 
latter  case  the  attempt  to  close  the  mouth  forcibly  is  occasionally  attended 
with  sejKirat ion  of  the  fragments  along  the  line  of  the  base. 

^^hile  I  am  not  prepared  to  deny  the  accuracy  of  these  observations, 

it  is  proper  to  notice  that  Liston  found  the  greatest  displacement  when 

the  fracture  was  opposite  the  fii^t  molar;  and  I  must  confess  that  the  fact, 

a?  stated  by  Boyer  and  othei*s,  does  not  seem  to  admit  of  a  satisfactory 

ex[»lanation.  since  the  number,  and  conse<[uently  the  power,  of  the  muscles 

which  act  upon  the  anterior  fragment  from  below  is  greater  in  proportion 

a^s  the  line  of  fracture  is  further  back.     These  muscles,   namely,   the 

diipisiricus.  the  genio-hyoglossus,  and  the  mylo-hyoideus,  with   several 

other  muscles  which  act  less  directly,  all  tend  to  de|)ross  the  anterior 

fra™eiit,  and  in  some  sli<zht  dcfijree  to  carrv  it  backwards:  a  direction 

which,  indeed,  it  usually  takes,  and  which  it  would  ])robably  always  take 

if  left  alone  to  the  action  of  the  muscles.     If  the  fracture  has  occurred 

through  the  an;ile.  or  at  any  point  within  the  attachments  of  the  masseter 

>  Tniii'.  Amer.  Mod.  A-s.^c.  vol.  viii.  p.  3S0.  l^.V).  Caso  •;. 
•  Tl.id.  ('a>e<  1  and  10. 
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muscle,  the  action  of  those  fibres  of  this  muscle  which  remain  connected 
with  the  anterior  fragment  will  sufficiently  explain  the  fact  that  it  is  not 
now  so  easily  depressed  below  the  level  of  the  posterior  fragment ;  whilst 
the  separation  of  the  fragments  along  the  line  of  the  base,  when  an 
attempt  is  made  to  close  the  jaw  forcibly,  is  probably  due  to  the  loosening 
and  partial  dislodgement  of  some  of  the  molars,  which,  being  pressed  up- 
wards, act  as  a  pivot  upon  which  the  fragments  are  made  to  bend. 

Boyer  affirms,  also,  that  '*  the  fractured  portions  are  never  deranged  so 
that  one  oven-ides  the  other  in  the  direction  of  their  length;  for  the 
action  of  none  of  the  muscles  of  the  lower  jaw  is  parallel  to  the  axis  of 
that  bone;  besides,  its  extremities  are  retained  in  theglenoidal  cavities  of 
the  temporal  bones.*'  But  this  theory  is  too  exclusive,  since  the  frag- 
ments may  have  become  displaced  in  any  direction  independently  of  the 
muscular  action.  Moreover,  the  action  of  the  muscles  attached  to  the 
anterior  fragment,  although  not  parallel  to  the  axis  of  the  bone,  does 
somewhat  favor  a  displacement  in  this  direction ;  and  the  action  of  the 
pterygoid  muscles  upon  the  posterior  fragment  still  further  favors  this 
form  of  displacement. 

An  overlapping  of  the  fragments  in  the  direction  of  the  axis  is,  in 
simple  fractures,  no  doubt,  exceptional,  and  in  such  examples  as  I  have 
seen  it  was  very  trivial.  It  occurred  in  case  "three"  of  my  "Report," 
the  fracture  being  near  the  mental  foramen;  in  case  "two,'*  the  fracture 
being  Just  anterior  to  the  last  molar:  and  also  in  case  "six,"  where  the 
bone  had  been  broken  through  the  centre  of  the  body  on  both  sides  and 
through  the  symphysis;  but  in  neitlier  case  did  the  overlapping  exceed 
two  or  three  lines,  and  it  was  always  easily  overcome. 

The  mobility  of  the  fragments  is  not  so  striking  in  these  accidents  as 
(  in  fractures  of  the  long  bones,  yet  it  is  generally  sufficiently  marked,  and 
especially  Avhere  the  bone  is  broken  upon  both  sides  at  tne  same  time. 
If  only  one  side  is  broken,  both  motion  and  crepitus  will  be  most  easily 
detected  by  lateral  pressure  upon  the  posterior  fragment,  which,  being  the 
smallest  and  the  least  supported  by  antagonizing  muscles,  will  be  found  to 
be  the  most  movable.  If  the  fracture  is  upon  both  sides,  mobility  and 
crepitus  will  be  most  readily  developed  l>y  seizing  upon  the  anterior  frag- 
ment and  moving  it  gently  up  and  down,  while  the  finger  rests  upon  the 
alveolus  within  the  mouth. 

Sometimes  a  slight  swelling  or  tenderness  at  some  point  of  the  dental 
arcade,  or  the  loosening  or  complete  dislodgement  of  a  tooth,  will  indicate 
the  point  of  fracture. 

Pain,  especially  when  the  fragments  are  moved,  is  here  more  constant 
than  in  most  other  fractures,  owing  perhaps,  in  part,  to  the  superficial 
position  of  the  bone,  which  renders  the  soft  parts  lying  over  it  more  liable 
to  injury  from  the  causes  of  fracture;  but  also,  in  part,  to  the  lesions 
which  the  inferior  dental  nerve  may  have  suffered.  It  is,  indeed,  a 
matter  of  surprise  that  injury  to  this  nerve  does  not  ofVener  seriously 
comjjlicate  these  acci<lents,  coursing,  as  it  does,  through  so  large  a  por- 
tion of  the  angle  and  body  of  the  bone.  One  might  naturally  suppose 
that  its  com})lete  disruption  would  often  occasion  paralysis  of  those  i>or- 
tions  of  the  face  to  which  it  is  finally  distriliut^,  and  that  its  partial 
lesions  and  contusions  wouM  create,  in  rtiany  cases,  the  most  acute  and 
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constant  suffering.  It  is  rare,  however,  that  we  have  present  an  amount 
of  pain  which  might  not  be  attributed  to  a  severe  shock,  or  a  slight  strain 
upon  its  fibres.  I  have  myself  never  seen  any  extraordinary  suffering 
distinctly  attributable  to  an  injury  of  the  dental  nerve  after  fracture;  nor 
inj  degree  of  facial  paralvsis,  except  in  the  case  to  be  hereafter  described. 
Roesi  relates  a  case  in  which  convulsions  followed  this  accident,  and  in 
which,  as  a  final  remedy,  he  proposed  to  expose  and  bisect  the  nerve :  and 
Flajani  saw  a  patient,  whose  jaw^  had  been  broken,  die  in  convulsions  on 
the  tenth  day,  the  muscular  contractions  having  commenced  as  early  as 
the  fourth  day  after  the  accident.  The  autopsy  disclosed  a  rupture  of  the 
dental  nerve,  but  no  injury  to  the  brain. 

Boyer  explained  the  infrequency  of  severe  injury  to  the  dental  nerve  by 
the  supposition  that  the  ''greater  part  of  these  fractures  take  place 
between  the  symphysis  and  the  foramen  by  which  this  nerve  comes  out.** 
An  opinion  which  may  be  correct,  but  needs  confirmation.  I  have  seen 
the  body  or  angle  broken  at  points  posterior  to  the  mental  foramen,  and 
where  the  nerve  lies  within  its  bony  canal,  at  least  thirteen  tinies,  and  in 
front  of  the  mental  foramen  nine  times;  at  other  times  the  point  of  frac- 
ture has  not  been  noted  with  such  accuracy  as  to  ena})le  me  to  say 
whether  it  was  in  front  or  behind  the  foramen. 

I  suspect  that  a  better  explanation  may  be  found  in  the  fact  that  the 
fi^agments  seldom  overlap  to  any  appreciable  extent,  and  that  even  the 
displacement  in  the  direction  of  the  diameters  of  the  bone  is  generally 
inconsiderable;  or,  if  it  does  exist,  the  fragments  are  easily  and  promptly 
replaceil. 

If  the  displacement  is  suflScient  to  occasion  a  complete  disruption  of  the 
nene,  some  degree  of  temporary  paralysis  in  the  portions  of  the  face 
?nppliwl  by  it  must  be  inevitable:  and,  perhaps  this  occurs  oftener  than 
it  has  been  noticeil,  since,  during  the  confinement  of  the  jaw  by  dressings, 
it  is  not  likely  to  be  observed,  and  after  the  lapse  of  a  few  weeks  it  will 
probably  cease  altogether. 

Boyer  remarks  that  when  it  is  torn,  ''the  square  and  triangular  muscles 
of  the  chin  are  paralyzed.  The  skin  of  that  part  and  the  internal 
membrane  of  the  under  lip  preserve  their  sensibility,  which  it  appears 
they  owe  to  some  threads  of  the  portio  dura  of  the  seventh  pair :  but 
the  panilysis  of  these  muscles  does  not  prove  of  itself  that  the  jaw  is 
fractured."  Boyer  has,  however,  noticed  this  result  but  once,  and  then 
in  a  case  where  the  bone  was  broken  upon  both  sides  and  the  soft  parts 
peatly  contuseil.  The  triangular  and  square  muscles  were  paralyzed, 
in  conse<[uence  of  which  there  Avas  a  slight  contortion  of  the  mouth. 
A.  Beranl  has  also  mentioned  a  case  of  vertical  fracture  occurring 
Wtween  the  second  and  third  molars,  without  displacement,  which  was 
*ccf»inpanied  with  complete  insensibility  of  the  lip  on  the  same  side 
thruughout  the  space  comprised  between  the  commissure  and  the  median 
hne.  and  between  the  free  border  of  the  lip  and  the  chin.  The  paralysis 
disappeare*!  after  a  few  days.' 

At  my  rifjuest.  Dr.  Frederick  8.  Dennis,  junior  assistant  at  Bellevue 
Hospital  ('ls74),  furnished  me  with  the  following  account  of  a  case  lately 

*  Mulfi^ftiicne,  from  (iftzette  il<'s  Hopitaux.  10  Aoiit,  1S41. 
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presented  in  one  of  my  wards.  I  shall  take  the  liberty  of  condensinj 
somewhat  the  very  full  and  interesting  history  which  he  has  iiimishei 
me ;  remarking,  however,  that  the  observations  are  all  the  result  of  hi 
own  careful  investigation. 

Kate  Campbell,  set.  80,  was  admitted  December  11,  1874,  sufferinj 
from  an  attack  of  acute  tonsillitis.  I  subsequently  opened  an  abscess  ii 
the  tonsil,  and  she  was  soon  discharged  cured.  While  taking  notes  o 
her  case.  Dr.  Dennis  learned  the  following  facts.  More  than  a  ya' 
before  she  had  received  a  fracture  of  the  lower  jaw,  right  side,  and  i 
distinct  callus  remained  near  the  angle  of  the  jaw  to  indicate  the  poin 
at  which  the  fracture  had  occurred.  Since  that  time  there  has  existec 
complete  insensibility  of  that  portion  of  the  face  which  is  supplied  bj 
the  inferior  dental  nerve  and  its  branches.  Careful  experiments  we« 
made  with  different  substances,  and  with  sharp  instruments,  all  of  whid 
indicated  ''that  the  nerve  was  destroyed  in  the  immediate  vicinity  of  the 
dental  foramen.  The  gustatory  nerve,  as  well  as  the  chorda  tympwi 
from  the  facial,  maintained  their  full  physiological  functions,  both  in 
reference  to  general  sensation,  and  the  special  sense  of  taste.  The  mylo- 
hyoid branch  of  the  inferior  dental,  which  is  given  off  just  before  tlw 
nerve  enters  the  dental  foramen,  and  which  is  motor  in  action,  was  not 
in  the  lea^t  im})aircd."  Over  the  entire  region  supplied  by  the  inferior 
dental  nerve  there  was  complete  anaesthesia.  Pins,  thrust  through  the 
integument  into  the  buccal  cavity,  caused  no  sensation.  ''The  gums  as 
well  as  the  teeth,  on  the  side  corresponding  to  the  fracture,  were  ins 
state  of  analgesia." 

The  case  above  described  furnishes  an  example  of  permanent  paralysis 
of  the  inferior  dental  nerve,  from  fracture ;  and  upon  this  point  the 
following  comments  made  by  Dr.  Dennis,  are  of  special  interest : 

*' Haemorrhage  into  the  dental  canal,  or  a  slight  laceration  of  the 
inferior  dental  nerve,  with  little  displacement  of  the  fragments,  may 
cjiuse  a  paralysis,  which,  in  the  former  case  after  absorption,  and  in  the 
latter  case  after  repair  of  nerve-tissues,  eventually  terminates  in  complete 
recovery ;  but  in  the  case  under  consideration  there  is  no  hope  of  the 
restoration  of  the  function  of  the  nerve,  as  too  long  a  time  has  intervened, 
according  to  the  views  of  the  most  sanguine  neurologists. 

'*  Malgaigne  has  never  seen  a  case  of  total  destruction  of  the  infenoi 
dental  nerve,  in  which  permanent  paralysis  followed,  from  a  fracture  ol 
the  lower  jaw.  He  believes  the  severe  pain,  which  frequently  occurs,  t< 
be  due  to  cerebritis  rather  than  to  injury  of  this  particular  nerve.  H^ 
further  states,  in  his  work  on  "Fractures,"  that  the  cases  in  which tW 
nerve  is  injured,  even  in  a  slight  degree,  are  very  rare. 

"Petit,  Rossi,  Flajani,  Fouchcr,  Robert,  and  many  other  writers  oi 
this  subject,  give  examples  where  the  paralysis  was  of  short  duration 
and  they  say  that  they  have  never  seen  a  case  where  the  paralysis  t^ 
mained  pennanont.  The  only  cases  that  can  be  found,  in  the  researche 
that  have  been  made,  where  the  })aralysi8  was  permanent,  is  one  report© 
by  Desirabode  in  the  Jount,  des  (hnnaissanceny  1857,  No.  20,  p.  538 
and  in  this  case  the  symptoms  of  injury  of  the  inferior  dental  nerve  ai 
iilentical  Avith  those  found  in  the  case  of  Kate  Campbell.  The  paralysi 
in  the  case  which   Desirahcxle  reports,  was  caused  by  a  crude  dent 
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ins^trtiTiicnt,  which  tore  the  alveolar  processes  of  seven  teeth,  and  exposed 
the  dentnl  canal." 

To  the»c  sign*  now  cnumerate^L  we  may  add  au?  occasional  complications, 
ntthrr  than  ««  dingnostie  s^ymptornt?,  salivation,  swelling  of  the  siihinax- 
ilhiry  and  sulilingurtl  glands,  aUscesses,  necrosii*,  etc.  If  the  Mow  has 
\h%*u  v*rti<*jd  upon  the  chin,  and  the  direction  of  its  force  has  l>een  toward 
th«*  artifuhitions,  tht'  hony  structure  of  the  rur,  and  even  the  bruin,  may 
Juive  sufFere<l  Herioii!^  lesions,  whicli  nuiy  he  indicated  hy  a  deatrie!*^  or  u 
rosinng  in  the  ears,  hy  hlecnling  from  the  external  meatus,  and  )»y  fatal 
coma.  Tessier  »aw  a  nmn  who  liad  received  the  kick  of  a  horae  exactly 
upon  tlic  centre  of  the  chin,  hreaking  the  hone  on  hoth  sides,  and  who, 
in  conjitHpaence,  Med  freely  fi<>ni  his  ears:*  and  Alix  relates  the  case  of  a 
yrning  man  who.  falling  troin  a  lieight  and  striking  npon  his  chin,  had 
broken  his  jaw.  InscnbiMlitv  immediately  tollowed;  convtdsions  jdsr> 
eimaciJ  tipon  the  fourth  day,  and  he  died  upon  the  sixth.* 

If  the  fracture  is  at  tlie  symphysis,  it  is  genei-ttlly  vertical,  and  eitli«'i 
fimpnent  may  he  found  slightly  displaced  upwards  f)r  downwards.      In 

e  of  the  exam  [lies  seen   hy  myself,  the   left   fnigmciit  fell  three  lines 

li»w  th<*  right,  and  in  another  the  right  side  had  fallen  ahout  mrc  line. 
Ill   u  cikse  mentioned   hy   Syme  there  was  scarcely  any  displaeement.* 
T  ;^t.^n  ri*nmrks  that  it  is  usually  slight.     Erichsen  and  B.  Cooper  hav*> 
veil  tl»e  same. 

i  he  siigns  which  ividieate  a  fracture  through  the  angle  liave  already 
been  suftiriently  considered  when  speaking  of  fractiu'cs  of  the  hody  :  from 
which  it  only  differs  in  the  less  degree  of  displacement,  antl  ni  tlie  fact 
that  the  posterior  fragments  are  a  little  more  prone  to  fall  inwards 
loward  the  mouth.  I  have  noticed,  also,  that,  ow*ing  prof)ahly  to  the 
*ening  and  partial  diBlodgement  of  the  hvst  molar,  it  is  sometimes 
cult  to  close  the  mouth,  the  same  as  in  the  fractures  a  little  farther 
rwanls. 

In  i^ch  of  the  two  examples  of  fmcture  of  the  ascending  ramus  which 
I  have  seen,  the  hone  heing  hroken  also  through  its  l>ody,  the  fracture  of 
the  nimus  was  recognized  by  both  crepitus  and  moldlity. 

As  to  the  signs  which  indicate  a  fracture  of  the  coronoid  ^irocess.  I  auj 

ly  nhle  to  infer  them  from  its  anatomical  relations.  There  must  he 
»rnf  t-mharrassment  in  the  motions  of  the  jaw,  occasioned  hy  the  detach- 
ment of  a  portion  of  the  (ihresof  the  tem[)ond  muscle:  and  it  is  j^rohahle 
that  an  examination  hy  the  finger  within  the  mouih  would  readily  detect 
inability  and  displacement. 

A  fracture  through  the  neck  of  the  condyle  is  characterized  by  pain 
at  the  seat  of  fracture,  especially  reeognizt»<l  when  an  attempt  is  made  to 
or  shut  the  mouth,  by  emharras^^mcnt  in  the  motions  <if  the  jaw,  hy 

'phus,  which  may  usually  he  felt  or  heard  by  the  patient  Inuisclf,  by 

bilitv  and  displacement. 

The  upper  fragmeni,  if  clisengaged  from  the  lower,  is  ilrawn  forwards. 
upwiirds,  and  inwards,  by  the  action  of  the  pterygoideus  externus;  and 
H  is  felt  not  to  accompany  the  movements  of  the  lower  fragment. 

-•;^  ffrim  .Journ  <!»'  Metl  ,  17H1»,  lorn  ]x\\x   p  240^ 
hfi.  >rj  ,  vol.  xviii.  p.  248. 


low? 

Hfeosi 

■Kffi. 
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The  lower  fragment  is  at  the  same  time  drawn  upwards,  in  consequeo 
of  which  the  lower  part  of  the  face  is  distorted ;  a  circumstance  fii 
noticed  by  Kibes,  and  which  supplies  an  important  diagnostic  ma; 
between  a  fracture  of  one  condyle  and  a  dislocation.  In  dislocation  tl 
chin  is  commonly  thrown  to  one  side,  but  it  is  to  the  side  opposite  th 
on  which  the  dislocation  has  occurred,  while  in  fracture  the  chin  is  dni 
to  the  same  side. 

Prognosis. — Physick,  of  Philadelphia,  saw  a  case  of  non-union  of  tl 
body  of  this  bone  which  had  existed  nine  months.^  Dupuytren  mendoi 
a  case  which  had  existed  three  years.^  Stephen  Smith,  of  New  Yori 
reports  a  case  of  fracture  of  both  the  body  and  the  ramus,  in  a  mi 
forty-five  years  old.  The  severity  of  the  injury,  with  the  superventio 
of  delirium  tremens,  prevented  the  application  of  dressings  until  tt 
thirteenth  day.  On  the  twentieth  day  about  a  pint  of  blood  was  lost  b 
hseniorrhage  from  the  seat  of  fracture.  He  remained  in  the  hospital  on 
hundred  and  thirty-seven  days,  and  was  finally  discharged,  the  fragmenl 
not  having  yet  united.*  I  have  seen  four  examples  of  fibrous  union.  I 
Dr.  Muhlenberg's  tables  sixteen  examples  are  enumerated  out  of  a  toti 
of  six  hundred  and  fifty-six  cases  of  non-union  and  delayed  union.^  I 
no  instance  of  a  simple  fracture  which  has  come  under  my  personal  cai 
from  the  first,  has  the  bone  refused  finally  to  unite,  although  I  have  8« 
the  union  delayed  six,  seven,  ten,  and  even  eleven  weeks  or  more.*  1 
three  of  these  caries  the  fractures  were  either  compound  or  comminute* 
but  in  one  case  the  fracture  was  simple,  the  delay  in  the  union  being  d 
to  a  feeble  condition  of  the  system,  and  in  part,  perhaps,  to  neglect 
proper  treatment.  Since  the  commencement  of  the  late  war  I  have  n 
with  several  examples  of  non-union,  and  of  fibrous  union,  after  gnnsl 
fractures ;  but,  so  far  as  I  can  remember,  in  all  of  these  cases  necro 
existed,  or  some  portions  of  the  bone  had  been  carried  away. 

The  infrequency  of  non-union  after  this  fracture  is  a  fact  worthy 
especial  attention,  because  of  the  extreme  diflSculty,  if  not  actual  imp 
sibility,  in  many  cases,  of  wholly  preventing  motion  between  the  fr 
nients,  by  any  mode  of  dressing  yet  devised.  Any  one  who  has  obser 
attentively,  must  have  vseen,  not  only  that  his  dressings  are  more  of 
found  disturbed  and  loosened  than  in  the  case  of  almost  any  other  fractu 
unless  it  be  the  clavicle,  and  thus  the  fragments  have  been  through 
the  treatment  subjected  to  frequent  changes  of  position ;  but,  also,  t' 
even  while  the  dressings  remain  snugly  in  place,  the  patient  seldom 
able  to  perform  the  necessary  acts  of  deglutition,  or  to  speak,  ev 
without  inflicting  some  slight  motion  upon  the  fragments. 

Indeed,  the  rapidity  as  well  as  certainty  with  which  this  bone  unit 
hjis,  I  think,  been  observed  by  other  surgeons,  and  I  have  myself  notii 
one  instance,  in  an  adult  person,  in  which  the  bone  was  immovable  at 
seat  of  fracture  on  the  seventeenth  day,  and  perhaps  earlier.  In  oil 
instances,  the  union  has  been  speedily  effected  after  the  removal  of 
dressings. 

*  Phila.  Mod.  and  Surpj.  Journ.,  vol.  v.  '  Lemons  Orales. 
•''  Smith,  New  York  Journ.  of  Mod.  and  Surg.,  Jan.  1857. 

*  Agnew's  Surej.,  op.  cit.,  vol.  i.  p.  804. 

*  My  Rejwrt  on  Deformities  after  Fractures,  Cases  2,  14,  16,  1«. 
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f  The  anjouijt  of  defomiity  rei^alti ug,  also,  from  tlit^^e  fractures  i^  usually 
fcrery  U'ifliog,  whatever  treiitmeiit  Inis  been  iidupted.  <Jaly  uiue  of  the 
Imiited  fractures,  seen  and  ret3orfle<l  by  me,  are  imfjorfect,  and  in  none  of 
IlKiifeis  the  imperfection  such  a.s  to  be  noticed  in  u  casual  exauunjition  of 
ItLelace.  The  defonnity  which  is  u.^uully  found,  h  a  slight  irregularity 
I  of  tlie  teeth,  |irod«ce<L  in  mo«it  cjises,  f>y  m  fulling  f>f  the  anterior  fragment* 
lltil  in  one  c?»se  by  a  slight  elevation  of  the  anterior  fragment.  But  even 
I  ikk  does  not  always  interfere  with  mastication,  and  would  often  pass 
P  ttDD(Ptice<J  by  the  patient  himself.  It  is  probable,  too.  that  tiuuN  and  the 
constant  use  of  the  lower  jaw  in  nnistication,  will  gradually  effect  a 
I  toafked  improvement  in  the  ability  to  liring  the  opjiosing  teeth  into  con- 
ftaci    I  think  I  have  observeii  this  in  scvcnd  instflnces. 

In  a  letter  dated  Sept.  3U,  IHTti,  Dr.  John  H,  Packard,  of  Philadel- 

jihia,  infonns  me  that  in  a  case  of  fracture  of  the  lower  jaw,  occurring 

Itcar  the  left  anterior  mental  foramen,  tlie  right  fragment  waa  80  forcibly 

iisplacetl  downwards,  by  the  action  of  the  muscles,  that  he  was  obliged 

lt>«ver  their  attacliments  at  the  symphysis,  in  order  to  retain  the  frag- 

Ittitut*  in  place. 

Clielius  remarks  that  in  "  ihmble  or  oblif|Ue  fmcture.s  it  i*^  very  difficult 
[tokeep  the  broken  ends  in  their  pr<j|jer  place:  defoi*niity  and  displace- 
'  au^tit  of  the  natural  position  of  the  teeth  commonly  remain/* 

In  the  second  example  of  fracture  through  the  symphysis  mentioned 
Lkvm«%  the  left  fragment  remained  slightly  elevated,  and  the  patient  could 
pol  rlo.5e  his  teeth  ]>erfecth\  yet  he  could  close  them  sufficiently  for  the 
[pur|K)^«s  of  mfistic?ution.  It  is  prohnblc.  however,  that  ordinarily  no 
Idiiculty  will  be  experienced  in  accomplishing  a  perfect  cure  when  the 
lii^pamtian  has  taken  place  only  at  the  symphysis, 

h  fractures  of  the  condyles,  more  cjue  is  requisite  to  retain  the  frag- 

paatitA  in  appjsition,  and  sometimes  it  may  be  found  to  be  impossible. 

iitions  the  case  of  a  man.  who,  having  bc*en  tlnve  months 

«1   de  la  Charite/*  for  a  double  fracture  of  the  lower  ja>^. 

loaetracture  being  near  the  middle,  and  the  rtther  near  the  right  condyle, 

"t  before  the  cure  was  complete.    Seven  or  eight  months  after,  he  calleil 

Boyer*  who  extracted,  from  a  fistula  in   the  meatus  audltorius  ex* 

'    I  -  which  had  evidently  the  ftuni  of  the  condyle/    Bichat 

rase  as  having  come  under  tlie  observation  of  [)esault:* 

1  fp^iiy  It  was  tiie  same  which  Boyer  saw.     Ribes  says  that  a  Parisian 

iJiirjjeou  treated  a  double  fracture  of  the  jaw  in  a  gentleman,  one  fnicture 

Mtig  thixtugh  the  bo*iy  and  the  other  through  the  neck  of  the  condyle ; 

•ni  in  spite  of  the  most  jussiduous  and  -skilful  attention,  the  patient 

fwtovere<i  with  a  lateral  <listortion  of  the  jaw,  oecasioneil  by  the  <lisplace- 

igments.'     Ribes  himself  had   to  treat  an  accideiit  of  a 

u'T,  and,  notwithstanding  all   his  care,  the  result  wits  the 

r  itttne  m  in  the  other  example  just  cited.*     Fountain,  of  Iowa,  was  much 

\  fmunate,  having  made  a  complete  and  perfect  cure,'* 

tli€  proximity  of  this  fracture  to  the  articulating  surface  may  occasion 

*  E>r«f.  t^eeturc«  nn  Die.  of  Bones,  p.  58,  Phila.  od.,  I80o, 
^  r>'      '     "  ri  FrHcitir*^.«i  and  Luatfttionst  Phili4.  vd,,  1805^  p,  3, 

Ml,  ^  j>,  40-2,  *  Ibid,,  p.  402. 

^  Fvunt^.u    :,t.  V,    I  i^rii  Juiirn.  Med.,  Jan.  1800. 
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contraction  of  the  ligaments  about  the  joint ;  and  a  degree  of  embarrass- 
ment to  the  motions  of  the  jaw  has  followed  in  the  experience  of  Desaolt 
and  others,  even  when  the  cure  has  been  most  complete;  but  this  has 
usually  remained  only  for  a  short  period. 

Sanson  asserts  that  Avhen  the  coronoid  process  is  broken,  the  fracture 
never  unites;  but  that  mastication  is  performed  very  well,  the  maaseter 
and  pterygoid  muscles  then  fulfilling  the  office  of  the  temporal.^ 

Treatment, — The  few  attempts  which  I  have  made  to  restore  a  com- 
pletely dislocateil  tooth  to  its  socket,  or  to  retain  it  in  place  when  very 
much  loosened,  have  generally  resulted  in  its  removal  at  some  later  day, 
and  especially  where  the  fracture  has  been  near  the  angle  and  a  molar 
has  been  disturbed.  I  believe  it  would  be  better  practice  always  to 
remove  the  molars  under  these  circumstances,  unless  they  remain  attached 
to  the  alveoli,  and  cannot  be  removed  without  bringing  them  away  also; 
and  this,  whether  the  loosened  teeth  are  situated  in  the  line  of  fracture 
or  not.  It  is  seldom  that  they  can  be  made  again  to  occupy  their  sockets 
perfectly,  and  where  the  teeth  are  in  the  line  of  the  fracture,  the  attempt 
to  restore  them  to  place  will  sometimes  prevent  the  proper  adjustment  of 
the  fragments.  In  cases,  also,  in  which  the  teeth  farther  forwards  are 
completely  dislodged  at  the  seat  of  fracture,  it  is  scarcely  worth  while  to 
replace  them. 

As  to  those  teeth  whose  loosened  condition  is  due  only  to  a  splitting  of 
the  alveoli  in  a  longitudinal  direction,  the  same  nile  will  not  always 
apply.  Sometimes,  after  a  careful  readjustment,  the  fragments  will 
reunite,  and  the  teeth  remain  finn. 

If  the  bone  is  chipped  oft*  upon  the  outside,  through  or  near  the  line 
of  the  sockets,  the  teeth  may  be  not  always  much  disturbed,  and  the  loss 
of  the  fragments  may  be  of  less  consequence,  nor  have  I  generally  suc- 
ceeded in  saving  them ;  yet,  if  they  remain  adherent  to  the  soft  parts,  it 
is  proper  to  make  the  attempt. 

The  expedients  to  which  surgeons  have  resorted  for  the  purpose  of 
retaining  in  place  the  fragments,  when  the  bone  is  broken  through  its 
body,  may  be  arranged  under  the  names  of  ligatures,  splints,  bandages^ 
and  slings. 

The  ligature  has  been  applied  both  to  the  teeth  and  to  the  bone  itself. 
Thus,  in  an  oblique  fracture  near  the  angle,  where  the  fragments  could 
not  otherwise  be  prevented  from  falling  inwards,  Baudens  passed  a  strong 
ligature,  formed  of  thread,  around  the  fragments  and  in  immediate  con- 
tact with  them,  tying  the  ligature  over  the  teeth  within  the  mouth.  No 
accident  followed,  and  on  the  twenty-third  day,  when  he  removeil  the 
ligature,  the  bone  had  united  firmly  and  smoothly.^ 

Picharel  and  Borenger-Fcraud  have  successfully  practised  the  same 
metluxl  in  certain  very  oblicpie  fractures  of  this  bone,  where  it  seemed  im- 
practicable to  employ  other  means.^ 

In  most  cases,  fiowever,  the  ligature,  when  applied  directly  to  the  bone, 
has  been  emj)loyed  as  a  suture,  in  the  form  of  metallic  wire.    Thus,  in  the 

^  S.  (.'<M)p«T'>  Fir-t  LiiH's,  Ainer.  ed.,  1844,  vol,  ii.  p.  311. 

-  Mali^aiLriH',  "p.  cit..  j).  .'>'*S. 

•'  Beri.*iigr'r-Kera\ul,  Traitt'*  d<*  iinniobilization  direct.     Paris,  1870.     (Poiusot.  ;■ 
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the  fracture  of  tin*  inferior  luaxilla,  reported  by  Dr.  Buck  tu  the 

fYork  I*atholof;ictil  Society,  and  already  referred  to,  the  bone  ''was 

olten  Wtween  the  two  incisor  teeth  of  the  left  side :  the  part  of  the  bone 

ilie  left  of  the  fracture  wai*  driven  m,  and  interlocked  behind  the  end 

lof  tlir  right  portion,  so  a^  to  be  separated  by  a  finger's  breadth.     Finding 

\\i  impijssihle  otherwise  to  reduce  the  fnicture,  Dr,  liiick   dissected  ofr 

\llic  tmiJer  lip,  so  as  to  expose  tljc  fmcture.     lie  found  that  the  right 

or  portion  of  the  fractured  bone  teriuinate<i  in  an  angular  projection 

'US  on  a  line  below  the  left  angle  of  the  mouth.     The  lip  was  then 

I  divided  to  the  chin,  and   the  »oft   parts   holding  the  fragments  t*jgether 

A  chisel  was  then   insinuated   behind  the  projecting  angle  of 

iJiODtf,  while  it  w:i^  being  excised  by  the  mctacar|ial  saw.     When  the 

I  restored  to  its  natural   position,  it  was  found  so  apt  to  become 

that  holes  wei-e  tlnlled  at  the  lower  lUigle  of  the  fracture,  and 

mijasttaent  maintained  by  wiring  tlieni   together,  the  wire  passing  out 

'  tlimugh  the  lower  angle  of  the  wound.      Sutures  and  adhesive  sti-aiis, 

with  It  bandage,  were  employed  to  maintain  the  adjustniem  of  the  parts, 

I  &>  far  dje  patient  has  done  well,  being  supported  by  licjuid  nourishment 

I  introduced  through  a  tube  passed  through  the  space  left  by  one  of  the 

I  incisors,  which,  on  account  of  its  looseness,  wils  removed/"'     Dr.  R,  A. 

of  Charleston,  8.  C,  has  reporte<l  a  similar  case,  in  which  he 

yed  suceessfiilly  the  wire.' 

May,  1858,  while  trephining  ut  the  angle  of  the  jaw  for  the  pur- 
ptie  tif  cutting  out  a  portion  of  the  dentul  nerve  in  a  patient  suftering 
I  frfini  neuralgia,  I  accidentallY  broke  the  jaw  in  two  at  the  point  at  which 
\iM  trephine  was  applied.  I  immediately  hore<l  a  hole  in  the  oppHj^^ite 
Ititfanities  of  the  two  fragments,  and  fastened  them  together  with  a 
lailvttr  wire,  by  which  I  was  able  to  maintain  complete  apposition*  and  jji 
Ithrtt  weeks  the  union  was  accomplishLHl.  the  wire  separating  and  falling 
"  itself*     No  splints  were  ever  used.* 

Des  U'NeilU  tet.  38,  received  a  fmcture  of  the  inferior  ma.xilla  on 
iWii^right  side,  between  the  second  bicuspid  and  second  molar.  He  cume 
Imider  my  notice  May  oth,  nearly  three  months  afler  the  accident  oc- 
Itttrred.  The  fragments  were  united  with  a  fibrous  band,  and  with  u 
l^ooddeiii  of  disphi cement.  I  sent  bini  to  a  tientiil  infirmary,  but  the 
Itffartft  to  replace  and  retain  the  fragments,  made  by  the  gentleman  in 
were  unsuccessful,  and  on  the  20th  of  June  following  I  opoi-ated, 
king  an  external  incision  to  the  point  of  fnicture,  exposing  the 
ne  thoroughly,  and,  having  freshened  the  broken  surfaces,  the  frag- 
NeBtn  were  perforated  and  secured  tn  apposition  with  a  silver  wire. 
Anjfiwt  V2th  the  ligature  was  removed,  a  bonv  union  being  effected  with 
li^jjlaeement.     Other  surgeons  liave  reported  similai'  successful 

%  experience  has  been  that  the  perforations  must  be  made  peipen- 
,  wioiltrly,  not  obliquely,  through  the  fragments,  and  some  distance  from 
*«wmargmft:  and  that  to  withdraw  the  wire  or  to  return  it  from  within 


*  Iietr  York  Joum.  of  Med.,  etc.,  March,  1847,  p.  211. 
i  V   '     '     Am,  Joum.  Med,  Bel,  July,  1869^  p.  tu. 
'    1  I '  4.1  Jouni,,  vol,  xiw  p.  148, 
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outwiinls,  an  instriioient  with  a  stniiglit  shaft,  rather  smaller  than  the 
perforation,  and  furnished  witli  an  abruptly  curved,  blunt  extrcmitT,  i^ 
required.  The  wire  shouftl  be  large,  strong,  and  Hexifde,  and  the  perfo 
ration  should  he  twice  us  hirge  a-s  the  wire,  Tlie  instrument  and  nietho*! 
devised  by  Mr.  Thomas,  Liverpooli  in  18tlH,  and  reprinted  in  Kingslcy's 
work  on  **  Oral  Deformities/'  is  not  satisfactory. 

Ordinarily  the  ligature  has  been  employed  only  as  a  means  of  reten- 
tion, by  fastening  it  upon  the  teeth,  either  upon  those  which  are  situated 
on  tlie  opposite  sides  of  tlie  fnictnre,  or  upon  others  a  little  more  remote, 
or  upfui  the  corresponditig  teeth  of  the  upper  jiiw,  or  upon  the  teeth  on 
the  opjiosite  sides  of  the  same  jaw. 

In  most  easels  the  ligature,  Ciimposed  of  either  fine  gold,  platinum,  or 
silver  wire,  or  finu  silk  or  linen  threads — ((Jelsus  advised  the  u»e  of 
hoi*sehair) — has  been  applicM]  t^j  the  two  teeth  on  the  opposite  sides  of 
the  fracture,  or,  if  these  have  not  been  sufficiently  firm,  to  the  next  teeth. 
This  practice,  reconiniendc<l  fii'st  by  Hi|i|»ocn]»tes,  has  received  the  occa- 
siotnd  sanction  of  Hyff,  W.-dncr,  Chelius,  Lizars,  Erichsen,  Miller, 
B.  i'ooper,  Skey,  and  others,  but  by  IJoyer,  Gibson,  and  Malgaigne  it 
has  been  disai>p roved. 

Dr.  S*  *_T.  Ellis,  of  New^  York,  as  we  have  already  seen,  has  treated 
a  fracture-  occurring  through  the  symphysis,  in  an  adult,  by  placing  the 
mainspring  of  a  watch  within  the  dental  arcade*  and  securing  it  in  place 
with  silver  wire.  The  nioutii  was  kcfU  cIoslhI  l»y  bandages  carrie*J  under 
the  cliin.    The  fragments  united  witli  only  a  slight  vertical  displacement.* 

Dr.  GtMU'ge  May  ward,  of  Boston,  surgeon  to  the  Massachusetts  Gen* 
eral  Hosjntah  says:  **\Vben  the  bone  is  not  comminuted  and  there  are 
teeth  on  each  side  of  the  fractinr,  t!ie  ends  of  the  bone  can  be  kept  in 
exact  apposition  by  passing  a  silver  wire  or  strong  thread  around  these 
teeth  and  tying  it  tightly-  In  seveiiil  cases  of  fracture  of  the  jaw,  in 
which  the  bone  was  broken  in  one  place  only,  I  have,  in  the  course  of 
the  last  few  years,  adopted  this  practice  with  entire  success,  and  without 
the  aid  of  any  other  means.  It  will  be  found  very  useful,  also,  as  an 
auxiliary,  in  more  severe  case-s,  in  which  it  may  be  require<l  to  use  splints 
and  bandages,  or  to  insert  a  piece  of  cork  between  the  jaws,  as  recom- 
mended by  Delpeeh.  It  re<piires  some  mechanical  dexterity  to  apply 
the  thread  neatly  ;  but  in  large  cities  we  can  avail  ourselves  of  the  skill 
of  dentists  for  this  purpose."'  I  have  myself  in  two  or  three  instances 
nsed  a  linen  thread  witli  excellent  results. 

Guilio  Saliceto  advises  to  secure  wit])  a  silk  thread,  at  the  same  mo- 
ment, the  teeth  bt^longing  to  tlie  two  fnigments,  and  the  corresponding 
teeth  of  the  upper  jaw  :^  whilst  the  dentist  Lemaire,  being  applit*<l  to  by 
Dupuytren  to  secure  in  place  the  ununited  fmgments  of  a  broken  jaw, 
fastened  the  two  left  canine  teeth  to  each  other  by  a  wire  of  platinum,  as 
had  been  already  suggesterl  by  Guilio  Saliceto  ;  to  those  he  added  two 
other  modes  of  ligature  which  were  altogether  original.  One  wire, 
fastener]  U\  the  last  molar  upon  one  side,  traversed  the  mouth  and  was 

*  Tmui.  Amer,  Med.  Assoc.  Mj  lieport  on  "  Defor.,"  etc*,  voL  viii,  p,  388,  Cm*s  li. 

*  6«>»tiiD  Med.  and  Surg.  Juurn'.^  voK  x'lx.  p.  133,  1838. 

*  MoIgnign«»  op.  cit,  p.  892. 
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secured  to  one  of  the  bicuspids  upon  the  opposite  side ;  the  other  was  • 

stretched  from  the  first  inferior  bicuspid  on  the  right  to  the  first  superior 

bicuspid  on  the  left.     A  cure  was  accomplished  at  the  end  of  two  months, 

but  one  of  the  wires  had  nearly  bisected  the  tongue;  and  as  it  had 

gradually  become  imbedded,  the  flesh  had  closed  over  it  until  it  rested 

like  a  seton  through  the  middle  of  the  tongue.^ 

None  of  these  various  methods,  however,  will  in  general  be  found  to 
possess  much  value ;  for  besides  that  they  are  all  of  them,  in  a  large 
majority  of  cases,  wholly  unnecessary,  and  in  other  cases,  owing  to  the 
absence  of  the  teeth,  or  to  their  loosened  or  decayed  condition,  or  to 
the  closeness  with  which  they  are  set  against  each  other,  absolutely  im- 
practicable, it  must  be  seen,  also,  that  they  will  generally  prove  feeble  and 
inefficient.  The  wires  act  only  upon  the  upper  extremity  of  the  line  of 
firacture,  leaving  its  lower  portion  liable  to  be  disturbed  by  trivial  causes ; 
they  tend  gradually  to  loosen  even  the  firm  teeth  Avhich  they  embrace, 
and  not  unfrequently,  after  having  been  made  fast  with  much  labor,  they 
soon  become  disarranged  or  break.  They  require,  therefore,  almost 
always  the  additional  protection  afforded  by  bandages,  interdental  splints, 
etc.  Alone  they  are  usually  insuificient,  and  if  properly  constructed 
bandages,  slings,  interdental  splints,  etc.,  are  employed,  they  are  not 
Deeded.  Sometimes,  moreover,  they  are  actually  mischievous,  as  when 
they  loosen  a  sound  tooth  or  press  upon  and  inflame  the  gums.  A.  Berard 
passed  a  silver  wire  twice  around  the  necks  of  two  adjoining  teeth  on  the 
opposite  sides  of  a  fracture.  It  retained  the  fragments  perfectly  in 
apposition  during  several  days  ;  but  soon  the  gums  swelled  and  became 
painful ;  the  teeth  loosened,  and  it  was  found  necessary  to  remove  the 
^re.  Chassaignac  sought  to  avoid  these  evils  by  placing  the  wire  upon 
the  middle  of  the  crown,  fi-ee  from  the  gums,  and  by  including  four 
teeth  instead  of  two.  A  waxed  linen  thread  was  made  fast  in  this  man- 
ner, in  a  case  of  sim'ple  fracture,  on  the  seventh  day.  On  the  following 
tnoming  the  thread  was  found  broken.  He  applied  then  a  silk  ligature 
ifi  the  same  manner.  On  about  the  third  day  this  also  was  disarranged  ; 
the  ligatures  were  now  discontinued  until  the  eighteenth  day,  when  he 
renewotl  the  experiment  with  a  piece  of  gold  wire.  Fourteen  days  after 
this  the  ligature  remained  firm,  but  the  gums  were  red  and  bleeding. 
The  patient  not  having  again  returned  to  Chassaignac,  the  result  is  not 
hown.* 

As  to  the  method  suggested  by  Guilio  Saliceto,  it  presents  no  advan- 
^gc^  to  compensate  for  its  inconveniences;  while  that  actually  practised 
l^y  the  dentist  Lemaire,  successful  indeed,  threatened  to  substitute  a  loss 
<>i  the  tongue  for  an  ununited  fracture  of  the  jaw. 

splints  have  been  employed  in  various  ways.  First,  simply  interdental 
*phnts,  laid  along  the  crowns  of  the  teeth,  and  only  sufficiently  grooved  to 
'»^ easily  retained  in  place;  second,  clasps,  which  are  applied  over  the 
crowns  and  sides  of  the  teeth,  operating  chiefly  by  their  lateral  pressure, 
^r  made  fast  by  screws:  third,  splints  ap})lied  to  the  outer  and  inferior 
inar;:in  ^f  {[^^  j.j^y.  fourth,  interdental  splints  combined  with  outside 
'^'plints. 

*  .loiirn.  Univcr.  des  Sci.  Med.,  toiii.  xix.  p.  77. 
■  Lond.  Med.  and  Pliy>.  Joiirn.,  Nov.  1H2'J,  p.  401. 
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Interdental  splints  have  been  recommended  by  many  surgeons  from  an 
early  day,  and  they  continue  to  be  employed  occasionally  up  to  this  moment 

Boyer  advises  the  use  of  cork  splints,  placed  one  on  each  side  between 
the  upper  and  lower  jaws,  in  a  few  exceptional  cases.  Miller  recommends 
the  same  in  all  cases,  the  ''two  edges  of  cork  sloping  gently  backwards, 
with  their  upper  and  under  surfaces  grooved  for  the  reception  of  the 
upp6r  and  lower  teeth."  Fergusson  also  has  usually  adopted  the  same 
practice.     Muys  and  Bertrandi  employed  ivory  wedges.* 

On  the  other  hand,  interdental  splints  are  rejected  entirely  by  Syme, 
Chelius,  Skey,  Erichsen,  and  Gibson. 

The  objections  which  have  been  stated  to  their  use  are:  that  they  are 
unsteady  and  become  easily  loosened  and  disarranged ;  that  they  occa- 
sionally press  painfully  upon  the  inside  of  the  cheeks ;  that  they  accu- 
mulate about  themselves  an  offensive  sordes;  and  finally  that  they  are 
unnecessary,  since  experience  has  proven,  says  Gibson,  that  '"there  is 
always  sufficient  space  between  the  teeth  to  enable  the  patient  to  imbibe 
broth  or  any  other  thin  fluid  placed  between  the  teeth." 

It  is  not  strictly  true,  however,  that  in  all  cases  there  will  be  found 
sufficient  space  between  the  teeth,  when  the  mouth  is  closM,  for  the  im- 
bibition of  nutrient  fluids.  I  have  myself  seen  exceptions;  and  in  such 
a  case  the  patient,  if  the  mouth  were  closed  in  the  usual  way,  would  have 
to  be  fed  through  a  tube  conveyed  along  the  nostrils  into  the  stomach,  as 
suggested  by  both  Samuel  and  Bransby  Cooper  in  certain  bad  compound 
fractures,  or  through  an  opening  made  by  the  extraction  of  one  of  the 
front  teeth ;  neither  of  which  methods  ought  to  be  preferred  to  the  inter- 
dental splints ;  but  then  the  separation  of  the  front  teeth  for  the  purpose 
of  receiving  food,  is  by  no  means  the  only  object  to  be  gained  by  their 
use,  nor  indeed  the  principal  object.  Their  great  purpose  is  to  act  as 
splints  whenever  the  absence  of  teeth,  either  in  the  upper  or  lower  jaw, 
renders  the  two  corresponding  arcades  unequal  and  irregular,  and  prevents 
our  making  use  of  the  upj)er  us  a  kind  of  internal  splint  for  the  lower 
jaw. 

It  is  with  a  view  to  tlie  accomplishment  of  this  important  end  that 
they  are  often  valuable,  and  ought  sometimes  to  be  considered  as  indis- 
pensable. I  believe  also,  that  many  of  the  inconveniences  which  have 
been  found  to  attend  the  use  of  cork  or  wood,  are  obviated  by  the  sub- 
stitution of  gutta  percha  in  the  manner  which  I  recommended  to  the 
profession  in  1841),^  and  also  again  in  my  report  to  the  American  Metlical 
Association,  made  in  the  year  1855. 

The  mode  of  preparing  gutta  percha,  and  of  adapting  it  between  the 
teeth,  is  as  follows :  Dip  a  couple  of  pieces  of  the  gum,  of  a  proper  size, 
into  hot  water :  and  when  they  are  softened,  mould  them  into  wedge-shaped 
blocks,  and  carry  them  to  their  appropriate  places  between  tlie  back  teeth 
on  each  side  of  tlie  mouth ;  taking  care,  of  course,  that  on  the  fractured 
side  the  splint  extends  sufficiently  far  forwards  to  traverse  thoroughly  the 
line  of  fracture.  Now  j)ress  up  each  horizontal  ramus  of  the  jaw  until 
the  mouth  is  sufficiently  closed,  and  the  line  of  the  inferior  margin  is 

»   Loiul.  Med.-Chir.  Rev.,  vol.  xx.  p.  470. 

-   Butlalo  Mod.  and  Surir.  Jourii.,  v.»l.  v.  j).  144,  Aui^.  184H. 
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straight;  in  this  position  retain  the  fragments  a  few  minutes,  until  the 

gum  has  well  hardened.     Meantime  it  will  be  practicable,  generally,  to 

introduce  the  fingers  into  the  mouth,  and  to  press  the  gutta  percha  laterally 

on  each  side  toward  the  teeth,  and  thus  to  make  its  position  more  secure. 

When  it  is  hardened,  remove  the  splints,  for  the  purpose  of  determining 

more  precisely  that  they  are  properly  shaped  and  fitted. 

It  is  scarcely  necessary  to  say  that  in  carrying  the  long  wedge-shaped 
block  into  the  mouth,  the  apex  of  the  wedge  is  to  be  introduced  first. 

The  superiority  of  this  splint  is  now  at  once  perceived.  If  properly 
made,  it  is  smooth  upon  its  surface,  and  not,  therefore,  so  liable  to  irri- 
tate the  mouth  as  wood  or  cork,  and  it  is  so  moulded  to  the  teeth  that  it 
will  never  become  displaced.  It  possesses  this  advantage,  also,  that  in 
case  more  or  less  of  the  teeth  are  gone  in  either  the  upper  or  lower  jaw, 
it  fills  up  the  vacancies,  and  renders  the  support  unifoiin  and  steady. 

The^cljisp,"  applied  over  the  crowns  and  sides  of  teeth,  is  not  in- 
ten(le<l  to  act  as  an  interdental  splint :  but  by  its  lateral  pressure  it  is 
e.Tfjectcii  to  hold  the  fragments  in  apposition  upon  nearly  the  same  prin- 
ciple with  the  ligature. 

Miitter,  of  Philadelphia,  and  N.  R.  Smith,  of  Baltimore,  employ  for 
this  purpose  a  plate  of  silver,  foldeil  snugly  over  the  tops  and  sides  of 
two  or  more  teeth  adjacent  to  the  fracture. 

Nicole,  of  Neubourg,  employed  for  the  same  purpose  a  couple  of  steel 
plates  fitted  accurately  along  the  anterior  and  posterior  dental  curva- 
tures, secured  in  place  by  a  steel  clasp,  the  clasp  being  furnished  with 
a  thumb-screw,  in  order  the  more  effectually  to  accomplish  the  lateral 
pressure. 

Mulgaigne  has  extended  the  idea  of  Nicole,  by  substituting  for  the 
two  >teel  plates  a  single  plate  composed  of  flexible  and  ductile  iron,  which 
i>  iitte«l  accurately  to  all  the  irregularities  of  the  posterior  dental  arch. 
From  the  two  extremities  of  this  plate,  and  from  two  other  intermediate 
F>"ints.  four  small  steel  shafts  arise  perpendicularly,  cross  the  crowns  of 
the  teeth  at  ri^ht  angles,  and  then  fall  down  again  per})endicularly  upon 
till-  anterior  dental  arcade.  Each  steel  shaft  being  furnished  with  a 
thunil.-screw.  the  iron  plate  can  now  be  made  to  bear  against  the  teeth 
^►a<tofonn  a  posterior  dental  splint.  The  teeth  are  also  protected  in 
from  against  the  direct  action  of  the  thumb-screw  by  the  interposition  of 
a  leaden  plate. 

J.  B.  Gunning,  dentist,  of  New  York,  substituted  for  all  these  mate- 
^-il>  vulcanized  India-rubber,  which  he  employs  both  as  a  clasp  and  as 
an  interdental  splint:  and,  acconling  to  Or.  Covey,'  the  same  material 
"Ji>l>ei'n  used  with  excellent  results  by  J.  B.  Bean,  dentist,  of  Atlanta, 
<.ia.    The  following  is  Dr.  Bean's  plan  of  procedure: 

An  impression  is  taken  in  wax  of  the  crowns  of  the  teeth  of  the  unin- 
.I'lrr**!  ja^v^  jjjj,i  ^f  Q.^^(.\^  fragment  separately  of  the  }>roken  jaw.  When, 
"I  'loing  this,  the  ordinary  ^'impression  cup"  used  by  dentists  cannot  be 
iiitn^lijced,  one  composed  of  a  thin  metallic  plate,  which  is  covered  with 
^^^  an(l  stiffened  by  a  rim  of  wire,  may  be  substituted. 

"f^^mi  these  impressions  are   made  casts  of   j^lnster  of  Paris,  very 

>    Ui-AU,  Kichnioiid  Med.  J<.iirn.,  YAk  \m\ 
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carefully  prepared,  so  as  to  produce  a  smooth,  hard  surface,  and  giving 
as  perfect  a  representation  of  the  teeth  as  possible.  These  plaster 
models  are  then  adjusted,  properly  antagonized  in  their  normal  position, 
and  placed  in  the  'maxillary  articulator/ 

''  The  fragments  of  the  model  representing  the  broken  jaw  are  held  in 
their  proper  position  by  wax,  being  secured  thus  one  to  the  other,  and  to 

the  remaining  plate  of  the  articu- 
^*"'  -■*•  lator.*'   .    .    .    The  model  jaws  are 

now  opened  from  three  to  five  lines, 
and  a  wax  model  of  a  splint  is  built 
up  between  the  molars,  covering 
also  the  inner  and  outer  surfiices  of 
the  teeth.  A  connecting  band  of 
wax  is  laid  from  one  side  to  the 
other  behind  the  upper  front  teeth, 
leaving  thus  an  opening  in  front 
for   the   reception   of  food.     This 

Maxillary  Articulator.  ^y^^   j^jjj    plaster   model,  nOW  COm- 

1.  1.  Upper  and  lower  plates.  •        ^^^      j  -^   ^j^^^^    removed 

2,  2.  AdjusUble  rods.  JT         ?i         ^ •      i   1  j      i        j    • 

a,  3.  Adjustable  hinge.  ^^^^^^^  the  articulator,  and  placed  m 

a  dentist  s  ^'  flask,  and  a  complete 
mould  of  the  model  is  again  formed  fi'om  plaster  laid  on  in  sections,  in  a 
manner  which  those  accustomed  to  make  plaster  moulds  will  readily 
understand.  The  plaster  having  fairly  set,  the  flask  and  mould  are 
opened,  the  wax  carefully  removed,  and  the  spaces  thus  lefl  in  the  mould 
at  once  filled  with  the  rubber  rendered  soft  by  heat.  The  mould  is  again 
closed,  replaced  in  the  flask,  and  by  heat  the  rubber  is  thoroughly 
vulcanized.  The  flask  is  again  opened,  the  plaster  removed,  and  an 
interdental  splint  of  rubber  remains,  which  is  fitted  accurately  to  all  the 
surfaces  of  the  teeth  both  above  and  below\ 

The  splint  is  now  placed  in  the  mouth,  adjusted  to  the  teeth,  and  the 
lower  jaw  secured  in  position  by  the  apparatus  represented  in  the  accom- 
panying Avoodcut. 

Dr.  Covey  says  that,  during  the  late  war.  Dr.  Bean  was  placed  in 
charge  of  a  hospital  at  Macon,  Georgia,  devoted  exclusively  to  the  recep- 
tion of  this  class  of  injuries,  and  that  over  forty  cases  were  treated,  and 
with  eminent  success. 

My  own  judgment  of  this  apparatus  is,  that,  so  far  as  the  substitution 
of  vulcanized  rubber  for  gutta  percha  is  concerned,  it  is  wholly  unneces- 
sary in  the  great  majorit}-  of  simple  fractures  of  the  jaw.  Gutta  percha 
is  applied  with  great  facility,  and  with  equal  accuracy  to  all  the  dental 
surfaces,  and  it  speedily  hardens  sufficiently  for  all  practical  purposes. 

In  gunshot  fractures,  however,  and  in  certain  other  badly  comminuted 
fractures,  I  can  well  understand  how  the  surgeon  may  advantageously 
avail  himself  of  vulcanized  ru])ber,  which,  being  somewhat  harder,  may 
be  made  to  grasj)  tlie  teeth  attached  to  the  several  fragments  more  firmly; 
and,  indeed,  may,  in  a  few  cases,  alloAv  of  the  teeth  being  made  fast  to 
the  splint  by  screws. 

It  will  be  observed  that  these  are  the  cases  which  Dr.  Bean  has  had 
chieflv  under  treatment. 
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Bean'i  apparatui  for  broken  jaw;  tppUed. 


examination  of  the  cayo;*  recorded  by  l*r.  Covey  will  also  show 
tbM  thv  apparatu.s  was  never  applied  earlier  thim  the  tenth  day.  even 
I  wbi'ii  the  patients  were  under  the 
tli&rge  uf  Dr.  Bean  bom  the  first,  and 
that  in  mogt  cases  the  application  of 
the  apparatus  was  delayed  to  a  much 
hiU*r  period.  Indeed,  it  is  apparent 
there  may  he  the  same  reai>ons 
rtK'casitmal  delay  in  the  application 
of  viilcariized  rubber  jih  in  the  applica- 
tiwi  of  ^utta  percha.  or  any  other 
Hide  of  support  and  dreeing. 

In  reference  to  the  head  apparatus, 
or  ding,  a^  used  by  Dr.  Bean,  I 
hive  only  a  single  remark  to  make. 
It  i*  a  modification  of  the  apparatus 
eDJ|Joyed  for  many  years  by  myself — 
thMiioJifieaiion  consisting  in  the  use 
<rfH  horizontal  piece  of  wood  support- 
ing a  cup  which  is  placc^i  under  the 
dun^  the  purpose  of  which  is  to  pre- 

ihe  lateral  pressure  usually  made  by  the  maxillary  baiHls,     The 

^^Sfeftsity  of  avoiding  lateml  pressure  in  cert ii in  csises  has  long  been  reeog- 

nmi  hy  myself  and  others ;  and  it  luus  been  found  to  be  especially  im- 

(wruijl  in  all  comminuted  and  trimshot  ft*autures.     To  the  attainment  of 

ihii  purpose,  I  have  employed   u.'^ually  a  fiiTii  trutta-pereba  splint   under 

"^  *^  Kmin,   to  the  projecting  lateral  extreuiities  of  which   the  iuaxilhii*y 

hrive  been  attached;  and  I  think  it  much  better  than   Dr.  Bean's 

piece  of  wood.     In  a  great  majority  of  cases,  however,  occurring  in  civil 

pttcticse,  tljat  is  to  sjiy.  in  most  simple  fractures,  this  submental  splint  is 

omieeessary,  since  the  lateral   pressure  is  harmless,  especially  when  the 

inu-rdtiital  splints  of  gutta  percha  or  of  vulcanized  rultlier  are  emjiloyed. 

_,iij  hhurU  while  I  am   [prepared  to  admit  tliat  Dr.  liciiu  bjis  by  his  ap* 

fU^uhd  by  the  application  of  great  mechanicul  skill,  talent,  and  indus- 

f,  treated  successfully  many  cases  which,  l*y  other  appliances  iind  in 

I  other  hands  might  have  resulted  most  unfortunately,  yet  it  is  plain  that 

'  mI  will   find  its  field  of  usefulness  in  civil   pmctice  lituited  to 

ual  otscs* 

i>r,  J.  S,  Prout,  of  Brooklyn.  New  York,  lias  suggested  to  me  a  very 

lious  moilc  of  empb>ving  the  interdental  splint  and  wii-e  ligature 

Untlj.  and  which  method,  at  my  request,  he  adopte<l   recently  in  a 

my  care  at  Bcllevue  Hospital.     A  jjhite  of  gutta  peielia  was 

on  the  top  of  tht'  teetli  across  the  line  uf  fracture*  and  this  was 

In  position  by  silver  wire,  which  had  lieen  made  to  gninp  finnly 

I  crowns  of  the  adjacent  teeth,  and  was  then  brought  over  the  horizontal 

vrta-percha  jdate.     In  thi»  case  it  accomplished  all  that  wjis  desired. 

Extenml  splints,  applied  along  the  base  or  outside  i>f  the  jaw.  w*ere 

H  rcfvjmmended  by  Pare,  who  used  for  this  purjiose  leatlier;  and  they 

kve  fc-eeii  employed  in  some  form,  occ4isionally,  by  most  surgeons.    Gen* 
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crally  they  have  been  composed  of  flexible  materials,  such  as  wetted 
pasteboard,  first  recommended  by  Heister,  felt,  linen  saturated  with  the 
whites  of  eggs,  paste,  dextrine,  or  starch ;  plaster  of  Paris  has  also  been 
used;  and  they  have  been  retained  in  place  by  either  bandages  or  the 
sling.  As  before  stated,  I  have  myself  used  as  a  sub-mental  splint 
gutta  percha,  and  I  shall  speak  of  it  again  as  a  part  of  one  form  of  my 
sling  dressing. 

Undoubtedly  useful,  and  even  necessary  in  some  cases,  especially 
where  there  exists  a  great  tendency  to  a  vertical  displacement,  they  will 
be  found,  also,  in  many  cases,  to  render  no  essential  service,  and  may 
properly  enough  be  dispensed  with. 

Whatever  objections  hold  to  the  use  of  metallic  clasps,  must  apply  in 
some  degree  to  the  use  of  those  forms  of  apparatus  in  which  it  is  attempted 
to  secure  the  fragments  by  means  of  a  combination  of  these  clasps  with 
outside  splints,  and  in  which  it  is  proposed  to  dispense  with  all  bandages 
or  slings,  the  mouth  being  permitted  to  open  and  close  freely  during  the 
whole  treatment.  Motion  of  the  jaw  cannot  be  permitted  in  any  case 
where  tlie  fracture  is  far  back,  since  it  is  then  impossible  to  grasp  the 
posterior  fragment  between  tlie  two  parallel  splints.  Nothing  but  com- 
plete immobility  of  the  jaw  will  now  insure  immobility  to  the  fracture. 
Some  of  these  forms  of  apparatus  are  liable  to  additional  objections, 
which  will  be  readily  suggested  by  an  explanation  of  their  mode  of  con- 
struction. 

Chopart  and  Desault  originated  this  idea  as  early  as  1780,  for  frac- 
tures occurring  upon  both  sides;  in  which  cases  they  advised  '^ bandages 
composed  of  crotchets  of  iron  or  of  steel,  placed  over  the  teeth,  upon  the 
alveolar  margin,  covered  with  cork  or  with  plates  of  lead,  and  fastened 
by  thumb-screws  to  a  plate  of  sheet-iron,  or  to  some  other  material  under 
the  jaw." 

The  apparatus  invented  by  llutenick,  a  German  surgeon,  in  1799, 
and  improved  by  Kluge,  is  thus  described  by  Dr.  Chester:  "It  consists, 
1st,  of  small  silver  grooves,  varying  in  size  according  as  they  are  to  be 
placed  on  the  incisors  or  molars,  and  long  enough  to  extend  over  the 
crowns  <>f  four  teeth ;  2d,  of  a  small  piece  of  board,  adapted  to  the  lower 
surface  of  the  jaw,  and  in  shape  resembling  a  horseshoe,  having  at  its 
two  horns  two  holes  on  each  side:  3d,  of  steel  hooks  of  various  sizes, 
euch  having  at  one  extremity  an  arch  for  the  reception  of  the  lower  lip, 
and  another  smaller  for  securing  it  over  the  silver  channels  on  the  teeth, 
and  at  the  other  end  a  screw  to  pass  through  the  horseshoe  splint,  and  to 
be  secured  to  it  by  a  nut  and  a  horizontal  branch  at  its  lower  surface; 
4th,  of  a  caj)  or  silk  nightcap  to  remain  on  the  head;  and,  5th,  of  a  com- 
press corresponding  in  sha})e  and  size  with  the  splint.  The  net  or  cap 
having  been  placed  on  the  head,  and  the  two  straps  fastened  to  it  on  each 
side,  one  immediately  in  front  of  the  ear  and  the  other  about  three  inches 
farther  back,  which  are  to  retain  the  splint  in  its  position  by  passing 
through  the  two  holes  in  each  horn,  a  silver  channel  is  placed  on  the 
four  teeth  nearest  to  the  fracture:  on  this  the  small  arch  of  the  hook  is 
placed,  and  the  screw  end,  having  been  passe<l  through  a  hole  in  the 
sjdint,  is  screwed  firmly  to  it  by  the  nut,  after  a  compress  has  been 
placed  between  the  splint  and  the  integimients  below  the  jaw. 
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tfirre  is  a  double  fracture,  two  chaimek  and  t^o  hooks  muBt<,  of 
f*  he  u^ed/'* 

)u^li  invented  a  simitar  apparatus  in  1S22,\  and  Hotizelot  in  1826; 
iw-hieh  the  a|>paratu.«  ha.s  been  variously  modified  by  Jousset,  Lons- 
p.  ^In.l|rai^ne,  and  perhaps  others^ 
Pl  lie  says  ho  ha^  employed  his  instrunient  in  nutnertms  cases,  and 

ii  jlete  success,*     Rutenick  succeeded  with  his  apparatus  in  a  ca;se 

ere  tiiv  displacement  pei*?tisted  in   spite  of  id  1  othor  means.*     Jonsset 
.  Hf<v  8U0ce.«^,sf«l  in  two  cases.*     Wales,  Asst.  Surg.  U.  S.  Navy,  suc- 
4ed  irith  an  instrument  of  his  own  invention.* 
But  others  have  not  been  eijually  fortuniite;  or.  if  they  have  succeeded 
holding  the  fi-agnient^  in  apposition,  and  in  securing  a  bony  nnion, 
bthei  serious  accidents  have  follow l»* I . 

In  the  first  case  mentioned  by  Houzelot,  the  instrument  wa>  kept  on 
tihirteeh  days^  after  which  an  attack  of  epilepsy  deranged  everything;,  and 
I  the  [katient  was  transferred  to  Eicetrc.  The  second 
Ipatient  compilaineil  immediately  of  an  intense  pain 
the  chin,  and  a  profuse  salivation  followed, 
>  symptoms  were  subdued  by  the  sixth  day,  Imt, 
some  reason,  the  apparatus  was  finally  retnove<l 
[on  the  tenth  day.  The  fragrnentvS  thereiifler  showed 
J  no  tendency  to  derangement.  Seven  days  after  ite 
iTWDovaL  an  abscess  which  hatl  foniieii  under  the  chin, 
lira*  opened.  In  the  third  case  tlie  apparatus  was 
[M  in  phice  thirty  days,  and  nu  abscess  formed  nlsu 
luiidcr  the  chin.  Xeucourt  applies!  it  in  a  double  frac- 
iTc  where  the  central  fra^mient  wan  niucli  displaced. 
ITht' ftpfioHitjon  was  well  preserved,  but  he  wai^  obliged 
[to  remove  it  on  the  seventeenth  day  on  account  of  a 
Don  which  was  forming  under  the  chin*  The 
to  whom  Bush  applied  his  apparatus  would 
^•iril  but  a  few  flay^.  Malgaigne  ha4  the  same  experience  with  Buslis 
,  tppwutns. 

h  addition   to  the  pain  and  inflammation,  followed  by  submaxillary 

which  have  been  such  frequent  results  of  its  use,  Malgaigne 

ticcd  that  it  is  exceedingly  inclined  to  slide  forwanls  iind  become 

eliort^  notwithstanding  the  unqualified  testimony  of  Lonsdale  in 
Iwiff  of  this  method  of  treatment,  especially  in  fractures  at  the  sym- 
h*lmi«,  and  in  fractures  through  any  portion  of  the  shaft  anterior  to  the 
iBitJiH'tcr  muscle,  it  is,  in  my  judgment,  applicable  to  only  a  very  limited 
of  cases ;  but  if  I  were  to  recommend  any  form  of  apparatus 
wcted  witli  a  view  of  |>erniitting  mobility  of  the  jaws  during  the 
»of  anion,  it  would  he  that  invented  by  Norman  Kingsley,  dentist, 
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**l8»ljfn<;.  op.  cjt,  p.  305. 
■  Usi«<(ii|o,  PmrticAl  Tn^nti^o  ^a  Pnicturei^ ;   London,  TS38.  p.  234. 

•  Jlil|^n#,  MD  cit ,  II   IW*,  *  Itiid, 

•  V4ii,  Am.  Jouni.  M«3.  Sci.,  ' 
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Fig.  32. 


A 


Planter  model  of  jnwf. 


of  this  city,  and  which  I  have  seen  used  with  excellent  results  at  Bellevue 
Hospital. 

Impressions  in  plaster  are  first  taken  of  both  upper  and  lower  jaws. 
Models  made  from  these  impressions  will  represent  the  lower  jaw  broken 
and  the  fragments  displaced.  The  model  of  the  lower  jaw  is  then  sepa- 
rateil  at  tlie  point  representing  the  fracture,  and  the  fragments  adjusted 
to  the  model  of  the  upper  Jaw.     In  most  cases  the  position  which  these 

fragments  assume  when  thus 
placed  determines  accurately  the 
original  form  and  position  of  the 
lower  jaw.  Upon  the  plaster 
model  of  the  lower  jaw,  obtained 
and  rectified  in  this  way,  a  splint 
or  clasp  of  vulcanite  rubber  is 
then  made,  embracing  the  arms, 
which  are  made  of  steel  wire,  one- 
sixteenth  of  an  inch  in  diameter. 
The  arms  must  curve  upwards  a 
little  as  they  emerge  from  the 
mouth,  to  avoid  pressure  upon  the 
lips,  and  then  curve  backwards,  teiminating  near  the  angles  of  the  jaw. 
When  the  apparatus  is  applied,  the  teeth  must  be  pushed  into  the 
sockets  of  tlie  splint  with  some  force.  The  dressing  is  now  completed 
by  a  sling  made  of  strong  muslin,  extending  beneath  the  chin  from  one 
arm  to  the  other. 

Dr.  Kingsley  says,  in  liis  late  excellent  work  on  ''  Oral  Deformities," 
that  he  was  not  aware  of  the  fact  until  recently  that  Mr.  Hayward,  of 
London,  had  so  early  as  1858  constructed  a  similar,  but,  as  I  think,  less 
perfect  apparatus.^ 

George  li.  Fitch,  dentist,  California,  believes  that  ^'dental  gutta 
percha  "  may  be  made  to  answer  the  same  purpose  as  vulcanite  rubber, 
in  the  construction  of  this  and  other  similar  splints.*  In  this  opinion, 
however.  Dr.  Kingsley  does  not  concur. 

The  treatment  of  fractures  of  the  inferior  maxilla  by  a  single-headed 
bandage  or  roller,  numbers  among  its  distinguished  advocates  the  names 
of  William  Gibson  and  J.  Rhea  Barton,  of  Philadelphia.  Gibson  gives 
the  following  directions  for  applying  his  roller  :  ''A  cotton  or  linen  com- 
press, of  moderate  thickness,  reaching  from  the  angle  of  the  jaw  nearly 
to  the  chin,  is  placed  beneath,  and  hehl  by  an  assistant,  while  the  soigeon 
takes  a  roller,  four  or  five  yards  long,  an  inch  and  a  half  wide,  and 
passes  it  by  several  successive  turns  under  the  jaw,  up  along  the  sides 
of  the  fac(\  and  over  the  head ;  now  changing  the  course  of  the  bandage, 
he  causes  it  to  ])ass  off  at  a  right  angle  from  the  perpendicular  cast,  and 
to  encircle  the  tenijjlc,  occiput,  and  forehead,  horizontally,  by  several 
turns ;  finally,  to  render  the  whole  more  secure,  several  additional  hori- 
zontal turns  are  made  around  the  back  of  the  neck,  under  the  ear,  along 

*  -'Onil  DHnnnities,"  bv  Norman  AV.  KinLr>lfv,  M.D.S.,  D.D.S.,  New  York,  pp. 
3l»7-.3fKi.     Applftton,  1880.* 

2  Fitch,  Nhw  York  M«'d.  (rHAQiW,  18CH. 
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tneoaSeof  the  jiiw,  under  tbe  point  of  tlir  chin.     To  prevent  the  roller 
fnmi  »li{)pin^  or  cJuinfjing  its  position,  a  short  piece  may  be  secured  by 


fki,  ns. 


Klrig«tey*#  fi|i|iiirAtu»  wiii^lied  to  tnodet.    (From  Kingsley.) 

fin  ti}  the  horizontal  turn  that  encircles  the  forehead,  and  [a^ed  back- 

"Wliini^  iiltin'T  tbe  centre  of  the  bead  as  far  as  the  tieck,  where  it  tnu-t  be 


Fio.  R4. 


Fui,  85, 


(From  lviD^#Iej«) 


^ 


^^ 


Gibson 'e  bandngo  for  »  frikctureU  jaw. 


tAcl£4*t]  to  the  lower  horizontal  tuni — taking  care  to  fix  one  or  more  pins 
ml  every  jioint  at  wiiich  the  roller  \im  crossed/' 

Biirlon  enijiloyed,  also,  a  coiiipre88,  and  a  roller  five  yards  long,  tlie 
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application  of  which  is  thus  described  by  Sargent :  Place  the  initial  ex- 
tremity of  the  roller  upon  the  occiput,  just  below  its  protuberance,  and 
conduct  the  cylinder  obliquely  over  the  centre  of  the  left  parietal  bone  to 
the  top  of  the  head ;  thence  descend  across  the  right  temple  and  the 
zygomatic  arch,  and  pass  beneath  the  chin  to  the  left  side  of  the  fkce; 
mount  over  the  left  zygoma  and  temple  to  the  summit  of  the  craniuni, 
and  regain  the  starting-point  at  the  occiput  by  traversing  obliquely  the 
right  parietal  bone;  next  wind  around  the  base  of  the  lower  jaw  on  the 
left  side  to  the  chin,  and  thence  return  to  the  occiput  along  the  right  side 
of  the  maxilla :  repeat  the  same  course,  step  by  step,  until  the  roller  is' 
spent,  and  then  confine  its  terminal  end. 

These  bandages  possess  the  advantages  of  being  easily  obtained,  of 
simplicity  and  facility  of  application,  and,  we  may  add,  if  considered  io 
relation  to  the  majority  of  simple  fractures,  of  tolerable  adaptation  to  the 
ends  proposed.  The  only  objections  to  their  use  which  I  have  ever 
noticed  are  occassional  disarrangements,  and  the  tendency,  as  in  all  other 
continuous  rollers,  to  draw  the  fragments  to  one  side  or  the  other,  accord- 
ing as  the  successive  turns  of  the  bandage  are  carried  to  the  right  or  left. 
There  is  one  other  olyection,  having  reference  to  the  occasional  inade- 


FiG.  3(). 


Fio.  37. 


Barton'."  bandage  for  a  fractured  jaw. 


Four-tailed  bandage  or  sling  for  the  lower  ja 


quacy  of  this  dressing  to  prevent  an  overlapping  of  the  fragments ;  to 
which  objection  also  the  sling,  as  usually  constructed,  is  equally  obnoxious, 
and  of  whicli  I  shall  speak  presently. 

^  Finally,  it  is  to  the  sling,  in  some  of  its  various  forms,  with  or  without 
the  interdental  splint,  that  surgeons  have  generally  given  the  preference. 
The  slin<r  is  known,  also,  by  the  name  of  the  four-headed  or  the  four- 
tailed  roller  or  bandage. 

]5.  Bell,  Boyer,  Skey,  S.  Cooper,  B.  Cooper,  Syme,  Fergusson,  Mayor, 
Lizars.  and  Clielius  employ  the  sling,  usually ;  and  the  favorite  mode  is 
to  use  for  this  |)urpose  a  piece  of  muslin  cloth  about  one  yard  long  and 
four  iiK-hes  wide,  torn  down  from  its  extremities  to  within  about  three  or 
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I  of  the  centre.     Others  have  used  leather,  gutta  percha*  adhe- 

^41^  gum-elastie,  etc. 

Where  the  muslin  is  iLsed,  it  is  f|uite  customary  to  lay  again^^t  the  skin 
1  piece  of  pasteboard,  wetted  and  moulded  to  the  chin,  or  sidply  a  soft 
upraise ;  and  some  choose  to  open  the  centre  of  the  bandage  sufficiently 
receive  the  chin.     The  middle  of  this  bandaf^e  being  laid  upon  the 
hia,  the  two  ends  corresponding  to  the  uppL-r  margin  of  the  roller  are 
earrietl  across  the  front  of  tla-  chin,  behind  the  nape  of  the  neck% 
1  nmdti  fa^t ;  whilst  the  Imo  lower  heads  are  brought  ili recti v  upwartk 
Jl  under  the  sides  of  the  chin,  along  the  sides  of  the  face,  in  front  of 
rears,  and  made  fa^st  upon  the  top  of  the  liead.     The  dressing  is  com- 
pleted by  a  short  oouiiter-band  extending  across  the  top  of  the  iiead  from 
Lont  bandage  to  tlie  other:  or  the  several  bands  may  be  made  fast  to  a 
[nightcap,  in  which  case  the  counter-band  will  be  unnecesaaiT. 

It  only  remains  for  me  to  describe  my  own  method  of  dressing  these 
[ftiictarcs  with  the  sling. 

Having  frequently  noticed  the  tendency  of  the  sling,  as  ordinarily 
|constnicted,  and  of  Gibson^s  roller,  to  can-y  the  anterior  fragment  back* 
tant,  especially  in  double  fnicture  where  ihe  body  of  tlie  lione  is  broken 
iBpn  lK)th  sides,  I  devised,  some  years  since,  an  uppariitus  intende*!  to 
[obviati*  this  obje<*tion,  and  wliich  T  have  used  now  many  times  with  entire 
[tatiafmlion. 

hi.*  ciimposedof  a  firm  leather  strap,  called  maxillary^  which,  pas^sing 
[perpenilicularly  upwards  from  under  the  chin,  is  made  to  buckle  upon 
flhr  top  uf  the  head,  at  a  point  near  the  situation  of  the  anterior  ftjutanelle, 
iTliis  strap  is  supjiortod  by  two  connter-stnips,  made  of  strong  linen  web- 
called,  respectively,  the  iK-ci  pi  to- frontal  and  the  vertical.  The 
ito-frontal  is  looped  upon  the  maxillary  at  a  point  a  little  above  the 
ftara,  aad  may  be  elevated  or  deJ)resse^i  at  pleasure.  The  occipital  por- 
ItioQ  f»f  the  strap  is  then  carried  backwards,  and  buckled  undtr  the 
lt)cciput,  while  the  frontal  portion  is  buckleil  across  the  forehead.  The 
'vertical  strap  unites  the  occipital  to  tlie  maxillary  acros^  the  top  of  the 
'  ft«i  Wid  prevents  the  upper  part  of  the  latter  from  bectiming  displaced 
Sjimink  At  each  point  where  a  buckle  is  useil,  a  jmd  must  be  placed 
-brtween  the  strap  and  the  head. 

I  The  maxillary  strap  is  narrow  under  the  chin,  to  avoid  pressure  upon 
[the  front  of  the  nei'k,  but  immediately  becomes  wider,  so  as  to  cover 
IwMfiiidew  of  the  inferior  maxilla  and  face,  after  which  it  gradually  dimin- 
I  id  accommodate  the  buckle  upon  the  top  of  the  head.  The  anto- 
^laargin  of  this  band,  at  the  point  corresponding  to  the  symphysis 
nti,  and  for  about  two  inches  on  each  side,  is  supplied  with  thread* 
for  the  pur|>ose  of  attaching  a  piece  of  linen,  which,  when  the 
|»p|AnitUH  is  in  plaee,  shall  cn>ss  in  front  of  the  chin,  aiid  prevent  the 
Ittmi^  P  from  sliding  backwards  against  tlie  front  of  the  neck, 

Ti  •  age  of  this  dressing  over  any  which   1   have  yi^t  seen,  cou- 

|iwt§  ill  Its  capability  to  lift  the  anterior  fragment  almost  vertically,  whilst 
Bttht'gjune  time  it  is  in  no  danger  of  falling  forwards,  and  downwards 
«iJ  the  forehead.     If,  as  in  the  case  of  most  other  dressings,  the  occi- 
had  its  att^iclnnent  opposite  to  the  chin,  its  efl<>ct  would  be  to 
entral  fragment  backwards.     By  using  a  firm  piece  of  leather* 
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as  a  maxillary  hand,  and  atUicbing  the  occipital  stay  above  the  oaf 
difficulty  is  completely  obviated. 

Having  removed  such  teeth  as  are  mttch  loosened  at  the  point  of 
tare,  iind  replaced  tho.He  which  are  loosened  nt  other  points,  uales^ 
fiir  back  in  tlie  mouth,  and  adjusted  the  fmgrnents  accurately,  the  Id 
jaw  if*  to  be  closed  completely  upon  the  upper,  and  the  apparatus  »m 
applied.    It  is  not  necesj^ary  in  UKwt  eat^es  to  buckle  the  stiapa  with  great 
firmnesji.  since  experience  has  shown   that  a  sufficient  degree  of  iia 
bilitv  is  usually  obtairjed  when  the  njiparatus  is  only  moderately  tigli] 
If  the  integuments  are  bruised  and  tender,  a  compress  mtuJc  of  ti? 

more  thicknesses  of  sheet  lint  shd 
be  placed  inulerneath  the  chin,  I 
tween  it  and  the  leather* 

If  the  inability  to  introduce  nouf 
;nent    between    tlie    teeth    when 
mouth  is  closed,  or  the  irregularit 
the  dental  arcade  renders  the 
interdental    splints    necessary,    _ 
perrha,  as  I  have  already  explail 
ought^  in  general,  to  be  preferr 
any  other  material. 

The  patient  must  be  forbidde 
talk  or  laugh,  and  when  he  lies  Jd 
his  hea<l  sbould  rest  upon  ita  back. 
for  whatever  mode  of  dressing  is  em- 
ployed, and  however  cxirefully  it  is 
applied*  it  will  be  found  that  a  slight 
motion  and  displacement  will 
whenever  the  weight  of  the  head 
tipon  the  side  of  the  face. 

Occasionally,  indeed,  as  often 
every  t\>o  or  tliree  days,  the  apparatus  may  be  loosened  or  remove*! 
taking  care  generally  not  to  disturb  the  interdental  splints,  when  they 
are  use<h  and  to  support  the  jaw  with  the  hand,  during  its  removal ;  an«L 
at  the  same  time,  the  face  may  be  sponged  off  with  warm  water  and 
cjistile  soap.  It  shouhl  not  be  left  ofl'  entirely,  however,  in  less  than 
thi^ee  or  four  weeks,  even  where  the  fracture  is  most  siuijde,  uor  <»ught 
the  patient  be  allowetl  to  eat  meat  in  less  than  four  or  five  weeks. 

To  cleanse  the  mouth  and  prevent  oHeusive  aeciiuiuhitions,  it  shouM  be 
washed  several  times  a  day  with  a  solution  of  tincture  of  myrrh,  prepji 
by  adding  one  drachm  to  about  tour  ounces  of  water. 

The  same  apparatus,  and  without  any  essential  modification,  is  ap 
cable  to  fractures  of  the  symphysis  and  of  tlie  angle  of  the  inferior  max- 
illa, as  well  as  to  fractures  of  the  body  of  the  bone. 

Instead  of  the  leather,  T  have  in  a  few  instances,  especially  of 
pound  fracture.s  where  it  became  necessary  to  allow  the  pus  to  <lisch 
externally,  used  a  sling  or  a  splint  composed  of  gutta  perchu*  suiipel 
by  bands  carried  over  the  top  of  the  head.     The  piece  fi*om  which  I 
splint  is  ma<le  should  lie  three  or  four  lines  in  thickness,  covereil 
cloth,  and  padded  under  the  chin.     It  will  be  found  convenient  to  cov* 


Tttc  HulKorV  apparntui^. 
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it  ^\tli  cloth  before  immersing  it  in  the  hot  water.  The  water  should  be 
^^riy  at  a  boiling  temperature,  so  that  the  splint  may  become  perfectly 
p^i%A>le ;  and  it  should  be  laid  upon  the  face  and  allowed  to  mould  itself 
^^ile  the  patient  lies  upon  his  back. 

leaving  thus  fitted  it  accurately  to  the  face,  it  may  be  removed  and 
openings  made  at  points  corresponding  with  the  wounds  upon  the  skin, 
b^ftjre  it  is  reapplied. 

^As  has  been  already  explained,  the  gutta  percha,  if  sufficiently  thick, 
aJE^cl  if  the  lateral  wings  are  allowed  to  project  a  little  on  either  side,  will 
aeirve  effectually  to  protect  the  sides  of  the  face  against  pressure  from  the 
bi^i^dage ;  and  being  more  easily  moulded  to  the  base  and  front  of  the 
chin  than  any  other  material  which  has  yet  been  employed,  must  have 
tb^  preference.     The  necessity  for  its  use,  however,  is  only  occasional. 

Dr.  S.  0.  Vander  Poel,  Jr.,  late  House  Surgeon  at  Bellevue,  has  em- 
ployed successfully  a  modification  of  my  apparatus,  made  of  plaster-of- 
Paris  bandage.^     The  apparatus  having  been  applied  over  a  linen  night- 
cap, and  having  been  permitted  to  harden,  the  maxillary  straps  are  cut 
on  a  line  with  the  ears,  or  portions  removed  and  pieces  of  webbing  with 
buckles  substituted.     The  pieces  of  webbing  may  be  fastened  with  stitches 
or  with  plaster.     Perhaps  it  would  be  quite  as  well  to  leave  the  bandage 
as  at  first  applied  until  a  change  becomes  necessary — possibly  a  week  or 
two — and  then  cut  and  insert  the  webbing. 

In  firactures  of  either  condyle,  unaccompanied  with  displacement,  the 
simple  leather  or  muslin  sling  will  sometimes  accomplish  a  perfect  and 
speedy  cure,  as  the  two  cases  reported  by  Desault  will  sufficiently  demon- 
strate. But  if  the  fragments  have  become  separated,  the  replacement  is 
difficult,  and  the  retention  uncertain. 

Ribes  was  the  first  to  suggest  and  to  practise  a  very  ingenious  method 
of  reduction  in  these  cases.  Having  seen  two  examples  which  had  re- 
suIuhI  in  deformity  under  the  usual  treatment,  which  consisted  in  simply 
pressing  forwards  the  angle  of  the  jaw,  it  occurred  to  him  that  when  the 
upper  or  condyloidean  fragment  was  not  acted  upon  at  the  same  moment 
bv  pressure  from  the  opposite  direction,  a  reduction  must  be  impossible. 
The  case  of  ki  cannoneer  whose  jaw  was  broken  through  the  neck  of  the 
condyle  on  the  right  side,  and  through  its  body  on  the  left,  afforded  him 
an  opportunity  to  determine  the  practicability  of  a  method  of  which  he 
had  as  yet  only  conceived  the  idea.  Malgaigne  thus  describes  his  pro- 
ee«lure:  ''With  the  left  hand  seize  the  anterior  portion  of  the  jaw,  for 
|te  purpose  of  drawing  it  horizontally  forwards,  while  you  carry  the 
iii'iex  finger  of  the  right  hand  to  the  lateral  and  superior  part  of  the 
pharj-nx.  You  will  meet  at  first  the  projection  formed  by  the  styloid 
pF'H.t'ss,  but,  moving  your  finger  forwards,  you  will  find  soon  the  poste- 
rior border  of  the  ramus  of  the  jaw;  and  following  this  border  from 
Wow  upwards,  you  will  arrive  at  the  inner  side  of  the  condyle,  which 
you  will  push  outwards  in  such  a  manner  as  to  engage  it  upon  the  other 
fragment.  This  manoeuvre  cannot  be  made  without  causing  nausea,  as 
the  finger  always  does  when  carried  into  the  posterior  part  of  the  pha- 
rynx: hut  this  is  a  sliiicht  inconvenience.     The  reduction  obtaine<l.  hear 

*  VandtT  Poel,  Archive^  of  Clinical  Surirory.  Jan.  1,  IsT*^. 
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the  jttw  upwards  anil  backwards  m  order  iv  press  and  fix  the  con*ljle 
between  it  and  llit'  glenoid  Ciivity,  then  fasten  it  in  place  with  a  sling/' 
The  fragmenti*  were  thus  easily  brought  into  apposition  in  the  case  re- 
ported by  Ribe.s,  and  the  patient  wiis  cured  without  any  deformity. 

In  aildition  to  these  means,  the  ungle  of  the  jaw  ought  to  be  prestied 
pernianeiUly  forwarrls  by  IQean^i  of  ri  eouipi  e8j^  placed  between  it  and  the 
nuLstoid  process,  and  held  in  place  by  a  suitable  bandage:  or  we  may 
adopt  the  method  which  proveil  so  successful  with  Fountain,  natuely,  wire 
the  front  teeth  of  the  lower  jiw  to  the  front  teeth  of  the  upper  in  such  a 
manner  as  to  dniw  the  chin  forwards,  and  tims  maintain  apposition. 

If  the  coroiioid  process  be  alone  broken,  it  is  sulficient  to  close  the 
mouth  with  any  form  of  sling  or  bandage  which  may  he  most  convenienL 

In  cases  of  delayrd  or  mm-union  of  the  fraguients,  we  may  resort  to 
the  wire  ligature,  as  was  practised  by  myself  in  certain  eases  already 
descriheil,  or  to  any  other  of  those  expedients  described  in  the  chapter  on 
General  Prognosis.  In  Dr.  Muhlenberg's  tables^  14  crises  are  recorded. 
Of  7  treated  by  mechanical  :ippliances,  5  were  curtnl,  1  was  reliev€»d,  and 
I  died;  and  of  7  Lreate<l  by  driUiug,  with  its  mollification,  all  were  reported 
cured. 


CMIATTEH    XIV. 
FRACTURES  OF  THE  HYOID  BONK. 

M.  Okfii.a  has  reported  the  ciise  of  a  man,  aged  sixty-two  years,  who 
had  been  hanged,  and  whose  os  hyoides  was  broken  through  its  body  on 
its  right  side,^  M,  Cazauvieilh  has  also  seen  a  fracture  of  this  bone  in 
two  persons  who  had  been  hanged,  in  one  of  whom  the  fracture  wa« 
probably  in  the  body  of  the  bone,  iind  in  the  other  through  one  of  its 
comua.^ 

Lales^jue  published  in  the  Journal  Jlcbfifrmtitiarre  for  March,  1883,  a 
case  which  occurred  in  a  mnrine,  sixty-seven  yeai-s  old,  '*  who,  in  a  (juarrel, 
had  his  throat  violently  clinched  by  the  hand  of  a  vigorous  advei-sary. 
At  the  moment  there  wns  very  acute  pain,  and  the  sensation  of  a  solid 
"body  breaking.  The  [>ain  was  aggravated  by  every  eftbrt  to  speak,  to 
swallow,  or  to  move  the  tongue,  and  when  this  organ  was  pushed  hack- 
wards,  deglutition  was  imposHible.  Tlie  patient  could  not  articulate  dis- 
tinctly; nnd  he  Wiis  unable  to  open  his  mouth  without  exciting  a  great 
deal  of  pnin.  He  placed  his  hand  upon  the  anterior  and  superior  part 
of  his  neck  to  point  out  the  ^eat  of  the  injury.  This  part  wa.s  slightly 
swollen,  and  prosental  on  each  side  stnall  ecchymoses:  one  above,  more 
decided,  immediately  under  tlie  left  angle  f»f  the  low*er  jaw%  The  large 
cornu  of  the  os  hyoides  was  very  distinctly  to  the  right  side/*  and  it 
could  be  felt  on  the  left  deeply  seated  by  pressing  witn  the  fingers:  in 

^  Truitfe  de  Med.  legale,  truiaicmt*  ed.^  Vitn.  ii«  p,  423* 
*  Cnzuiivif^ilh,  du  Suicide,  He.,  p.  221. 
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following  it  in  front  toward  the  body  of  the  botit»,  a  very  seiisilde  in- 
cqusility  near  the  jK^int  of  junction  of  thcise  two  parts  could  be  perceived* 
By  putting  the  finger  within  the  mouth,  the  same  projectioris  and  cavities 
inverted  could  be  felt,  and  even  the  points  of  the  bone  which  htid  pierced 
ihe  mucous  membrane,  etc.,  were  evident.  Having  bled  the  patient, 
and  placed  a  plug  between  his  teeth  to  keep  the  mouth  open,  the  broken 
bmiich  wa*  brouglit  by  the  finger  back  to  the  surface  of  the  body  of  the 
bone,  and  easily  reduced.  The  position  of  the  head  inelineil  a  little 
back:  re^t,  absolute  silence,  diet,  and  some  4*aturnine  fomentations,  com- 
poaed  the  after* treatment.  To  avoid  a  new^  dislocation  by  tlie  eflbrts  of 
awaJlowing.  the  cesophagus-tube  of  Default  wm  introduced,  to  conduct 
the  drinks  and  liquid  aliments  into  the  stomach:  this  sound  was  allowed 
to  remain  until  the  twenty-fifth  day;  at  this  time  the  patient  could 
swallow  without  pain,  and  began  to  take  a  little  more  solid  nourishment, 
and  at  the  end  of  two  months  the  cure  was  complete.  By  placing  a 
finger  within  bis  mouth,  a  slight  nodosity  could  be  felt  in  the  place  where, 
in  the  recent  fracture,  the  splintered  point^i  were  perceptible.^ 

IHeffenbach  has  also  recorded  a  fracture  of  the  great  right  liorn,  pro- 
duced in  the  same  manner,  by  grasping  the  throat  between  the  thumb 
and  fingei*s,  which  tx^eurred  in  a  girl  only  nineteen  years  old.  Very 
slight  pressure  upon  the  side  of  the  bone  was  sufficient  to  move  the  fmg- 
ment  inwards,  and  to  prmiuce  a  crepitus;  but  it  immediately  resumed 
ite  place  when  the  pressure  was  removal.  There  being,  therefore,  no 
displacement,  the  cure  was  effected  in  a  short  time  without  re-sort  to  any 
remedies  except  tisans  and  antiphlogistics.  She  was  not  even  forbidden 
to  speak.' 

Auberge  saw  a  similar  case  in  a  person  fifty-five  years  old,  occiuiioned 
by  grasping  the  throat.  The  fi'acture  was  in  the  gre^t  horn  of  the  right 
side^  and  the  displacement  was  so  complete  that  crepitus  could  not  be 
felt,  and  the  mucous  membrane  of  the  pharynx  was  penetrated  by  the 
broken  bone.^ 

The  following  example  is  reported  by  Dr.  Wood,  of  Cincinnati,  Ohio, 
as  having  come  under  his  observation  in  the  year  1855: 

"Through  the  kindness  of  our  friend  Dr.  P.  G.  Fore,  of  this  city,  we 
were  invited  to  examine  a  case  of  fi^cture  of  the  os  hyoides,  that  had 
o<?curre*l  about  one  week  before  we  saw  it,  in  one  of  his  patients.  The 
[latient  was  a  female,  about  thirty  yeai-s  of  nge,  who  had  fallen  down  the 
cellar  steps,  striking  the  prominent  parts  of  the  larynx  and  hyoid  bone 
against  a  projt^cting  brick,  severely  injuring  the  larynx  as  well  as  frac- 
turing the  bone, 

*'The  fracture  was  on  the  left  side,  and  near  the  junction  of  the  great 
horn  with  the  body  *>f  tljc  bone.  Crepitus  was  distinctly  felt  on  pressing 
the  bone  between  the  thumb  and  finger;  or  when  the  patient  would 
swallow;  though,  at  this  time,  the  severe  symptoms  that  followed  the 
accident,  and  continued  for  several  days,  had  somewhat  subsided. 

**  Immediately  after  the  accident  there  was  profiise  bleeding  fi-om  the 
fruceiv  and  she  experienced  great  difficulty  and  pain  in  the  act  of  swal- 

•  Amrr  Joum.  Med.  Sci..  vol.  xni.  p.  250. 

•  Modic.  VerciriftEeitung  fur  Frpuspen,  188*3,  No.  3;  Ciauette  MM.,  18*H,  p,  1H7. 

•  R<!vue  Med.,  July,  1886. 
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lowing,  and  the  power  of  speech  was  almost  entirely  lost.  On  attempt- 
ing to  depress  or  protrude  the  tongue,  she  felt  distressing  symptoms  of 
su^'ocation.  Considerable  inflammation  and  swelling  of  the  throat  and 
larynx  ensued,  and  continued  in  some  degree  up  to  the  time  of  our  visit. 

''  To-day  (about  four  weeks  since  the  accident)  Dr.  F.  informs  us  that 
the  patient  has  so  far  recovered  as  to  be  able  to  converse,  thoueh  the 
voice  is  somewhat  impaired.  She  is  yet  unable  to  swallow  solid  fi)od, 
and  is  wholly  sustained  by  fluids."^ 

Marcinkovsky  saw^  a  woman  in  whom  both  the  lower  jaw  and  the  left 
horn  of  the  os  hyoides  were  broken  by  a  fall  from  her  carriage  against  a 
wall.     She  died  in  about  twenty-four  hours,  from  suffocation.^ 

Dr.  Griinder  reports  the  following: 

^^  A  laborer,  set.  68,  fell  from  a  wagon  on  his  face,  and  discharged  a 
large  quantity  of  blood  by  the  mouth.  He  found  he  could  not  swiulow, 
and  when  seen  twelve  hours  afterward,  complained  of  severe  pain  in  the 
neck  and  nape,  with  inability  to  turn  his  head,  though  no  injury  of  the 
vertebrae  could  be  detected.  His  voice  was  hoarse  and  difficult.  On 
attempting  to  drink,  the  fluid  was  rejected  with  violent  coughing,  the 
patient  declaring  he  felt  it  as  if  entering  the  air-passages.  An  examina- 
tion of  the  fauces  led  to  no  explanation  of  this  condition.  The  epiglottis 
did  not,  however,  appear  to  close  completely  the  larynx,  or  to  be  in  its 
exact  position.  The  tongue  was  movable  in  all  directions,  and  pressing 
it  down  with  a  spatula  caused  no  inconvenience.  The  hyoid  seemed  to 
possess  its  continuity.  No  crepitation  or  abnormal  movability  could  be 
perceived,  and  no  pain  at  the  root  of  the  tongue  occurred  on  attempting 
to  swallow.  After  repeated  examinations,  the  case  was  concluded  to  be 
one  in  which  the  functions  of  the  nervus  vagus  had  undergone  great  dis- 
turbance, or  the  muscles  of  tlie  larynx  had  become  torn  or  paralyzed. 
Medicine  and  food  were  administered  by  means  of  an  elastic  tube.  The 
patient  had  a  good  appetite  and  slept  well ;  the  pain  of  the  neck  was 
lost,  and  its  motion  recovered ;  a  hectic  cough,  from  which  he  had  long 
suffered,  alone  remaining.  After  continuing,  however,  to  go  on  thus 
well  for  six  days,  the  cough  increased;  the  appetite  failed;  strength  was 
lost;  the  voice  was  scarcely  audible;  and  in  five  more  days  the  patient 
died  exhausted.  At  the  autopsy  a  fracture  of  the  os  hyoides  was  found. 
One  of  the  large  cornua  was  broken,  and  had  become  firmly  imbedded 
between  the  epiglottis  and  rima  glottidis,  inducing  the  raised  position  of 
the  epiglottis,  loss  of  voice,  and  difficulty  in  swallowing.  The  fracture 
was  probably  produced  by  muscular  action,  a  cause  first  assigned  in  a 
case  occurring  to  Ollivier  d' Angers."* 

I  think  it  more  probable  that  this  fracture  was  the  result  of  a  direct 
blow,  than  of  muscular  action.  In  the  case  referred  to,  however,  as 
having  been  reported  by  Ollivier,  there  can  be  no  doubt  that  the  fracture 
was  due  to  muscular  action  alone. 

A  woman,  fifty  dix  years  old,  made  a  misstep  and  fell  backwards,  and 
at  the  same  moment  that  her  head  was  thrown  violently  back,  she  felt 

*  Western  Lancet;  also  N.  Y.  Journ.  Med.,  vol.  xv.  p.  162. 

»  Medic.  Vereinszeitung  fiir  Preussen,  1833,  No.  15;  Gazette  M6dicale,  1838,  p.  364. 
'  Schmidt's  Jahrbuch.,  vol.  Ixviii.;  also  Amer.  Journ.  Med.  Sci.,  vol.  xlix   p.  263, 
Jan.  1862. 
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her  neck  ami  ii^Kni  its  k't'l  side.  An  exaiiiinati<jn  sliowtnl  rhiit  sbe  Liid 
fraeturtHl  ilie  great  left  liorii  tif  the  u8  hyoides*  IrdlfiiumatioTi  nnd  sup- 
puration foHoweii,  and  tinally,  after  about  three  moiitbH,  the  jK»sterior 
Ihigiiient  made  its  way  out  in  a  eonditioti  of  necrosis,  and  the  fistula 
promptly  heale<l.  but  there  reiiminetl  f^5r  many  years  a  sense  of  iineaj^i- 
iie^'?  about  these  partes  when  she  .swall<»wed,  sometimes  amounting  to  pain.^ 

ISHoh^^ — ^laraei?  U.  La  Koe,  of  Green  point,  N.  Y.,  bas  reported  tbe 
case  of  a  man  a*t.  27,  in  whom  the  right  eorim  was  broken  at  its  junctjon 
with  llie  body  in  the  act  of  gaping.  During  fifteen  or  twenty  days  he 
was  unable  to  swallow  either  liquids  or  solids,  except  in  very  small 
i|Uftiititie&  Complete  re^t  w^as  enjoineiJ,  and  fie  was  permitted  to  hold 
hi^  head  in  that  j)oaition  which  he  f«»und  most  comfortable,  inclining  to 
die  right  and  forwards.      He  made  a  complete  recovery.* 

Poinsot  has  brought  together  eleven  other  cases  reported  by  Laugier, 
Koossiet,  R.  Liston,  Warren*  Obre,  Harley,  Maekmurdo,  Ilelwig,  iSawyer, 
Scharf,  and  Beck*  respectively.  An  analysis  of  these  latter  cases,  with 
til©  eleven  ca»es  recordtMl  by  me,  shows  that  the  fracture  was  c^iused  by 
hanging,  five  time^;  bv  grasping  the  throat  between  the  thumb  and 
fingers,  six  times ;  by  direct  blow^s,  eight  times :  and  by  muscular  action, 
three  times.^ 

The  observation  of  Mr.  South,  that  fracture  of  this  bone  ''  is  almost 
invariably  foiind*'*  in  persons  executed  by  hanging,  is  probably  incorrect, 
dince  nkhougb  a  large  proportion  of  these  subjects  are  submitted  to  dis- 
s^*etion  in  tliis  and  other  countries,  yet  I  know  of  but  these  three  ex- 
it in  ple^  which  liave  been  published, 

Pathdoify^  >St/mptomati/hf/t/,  and  Dnif/fums, — The  body  of  the  bone 
adeems  to  have  been  bmken  in  all  of  those  cases  whieli  resulted  irom 
hanging;  while  in  all  of  the  other  examples  the  fracture  has  occurred  in 
one  of  the  great  horns,  or  at  the  junction  of  the  horns  with  tbe  body. 
(yenerally  the  displacement  inwards  of  one  of  the  fragments  has  been  so 
complete  that  crepitus  could  nrjt  be  detected.  It  was  present,  liowever, 
in  the  examples  mentioned  by  DietTcnbach  and  Wood.  In  two  instances 
the  mucous  membrane  hud  heeii  i>enetrateil,  and  in  one  the  fragment  wm 
project!**!  between  the  epiglottis  ami  rima  glotlidis. 

The  accident  has  been  chanicterized  by  a  sndflen  sensation  *is  if  a  bone 
had  broken;  in  a  few  instances,  by  profuse  bleeding  fi-oni  the  fauces;  by 
<lifficuhy  in  opening  the  mouth;  by  impossd)ility  of  deghitition,  and  by 
l<is»  of  voice  in  others;  with  great  pain  ir)  moving  tlie  tonguf,  the  pain 
being  especially  at  its  root ;  in  one  instance  the  tongue  was  perceptibly 
drawn  to  one  side.  There  is  usually  more  or  less  swelling  and  soreness 
about  the  neck,  with  ecchymosis :  and  at  a  later  period,  cf>ugb,  expec- 
toration, hoarseness,  etc»  The  circumstances  which,  however,  indicate 
certainly  the  nature  of  the  accident,  are  pretcrnatnnd  mobility  of  the 
fnigments,  with  or  without  crepitus,  and  the  angular  inward  projection. 


projc 


'   Mulj^igfte,  o\\  v\i  ,  p.  40.V 

«  Lft  fW,  Med,  Kword,  April  15,  1882. 

*  PoHiS4»i,  Ni>to  to  Frc-ucli  edition  of  thie  li-eatise,  p.  141*, 

•  Note  to  C helium's  Sui^ry,  Amer  ed,,  vi»l.  i.  p. 
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wlucli  may  in  most  ciises  he  tlisfiiietly  felt  in  a  careful  exnmmatioD  of  the 
phniTnx. 

In  tlie  ca.se  rclateJ  by  (iriinder.  the  only  i<ymjitoms  were  a  ]os»  of 
voice,  difficulty  of  deglutition,  and  ti  sensation,  when  the  attempt  was 
made  to  swollow.  as  if  the  fluids  passed  into  the  windpipe;  with  also  Jin 
imperfect  closure  of  the  epi<^lotiis  upon  the  rima  glottidi.s.  No  preter* 
natural  mobility  or  irrefj^nianty  \n  the  fragments  eouhi  be  detected,  nor 
was  there  crepitus,  nnd  it  was  eonrluded  tliai  the  bone  was  not  broken, 
yet  the  autopsy  showeil  thai  tiie  fragiiK'Ht  was  imbedded  deeply  betwecD 
the  epiglottis  and  the  rima  ghfttidis. 

l*rt}fjnu»ln. — It  is  oidy  in  view  of  its  complications  that  this  accident 
ciin  be  regarded  as  serious :  wbere  tile  severity  of  thf  injury  has  been 
such  as  to  fracture  the  lower  jaw  at  the  same  time,  as  in  the  ease  related 
by  Mjininkovsky,  or  such  as  to  bury  the  fragment  deep  in  the  tissues 
about  the  rima  glottidis,  as  in  the  wise  mentioned  by  Griinder,  a  favor- 
able termination  could  scarcely  have  been  expected.  Five  of  the  eleven 
recorded  Vjy  me  have  died,  but  of  these,  three  have  died  by  hanging,  and 
the  remaining  two  from  the  causes  named.  (H*  the  three  in  which  the 
accident  resulted  from  i\  direct  blow,  only  the  patient  of  Dr.  Fore,  of 
Cincinnati,  has  surviveii ;  while  of  the  three  whose  fractures  resulted 
from  lateral  presaure  upon  the  connia  all  recovered  ;  so,  also,  did  the  two 
patients  in  whom  the  fi-acture  was  proiluced  by  inuscutar  action. 

Tvi'iitment. — No  doubt  when  the  fragments  are  displaced  an  attempt 
ought  to  be  made  to  replace  them  by  introducing  one  finger  into  the 
mouth,  while  with  the  op]iosite  hand  the  fragments  are  sujiported  from 
without.  LalcHpie  foumi  this  a  matter  of  some  difficulty,  l»ut  Auberge 
experienced  no  difficulty  at  alL  I  suspect,  however,  that  the  amount  of 
difficulty  will  very  much  depend  upon  the  degree  of  ilisplacement,  and 
the  consequent  laeerationHi  of  the  soft  tissues  about  the  bone.  But 
however  this  may  be,  it  must  he  altogether  another  thing  to  be  able 
10  keep  in  exact  apposition  the  broken  ends  of  a  bone  whose  diameter  is 
so  inconsiderable,  and  upon  which  it  is  quite  impossible  to  apply  any 
app<arEtus  or  dressings  to  retain  the  fragments  in  place.  Lalesque  threw 
the  head  of  hia  patient  slightly  back,  with  the  view  of  making  '^perma- 
H  nent  extension  "  upon  the  frjigments  through  the  action  of  the  muscles 
and  ligaments  att^iched  to  the  bone,  and  he  recomriiends  this  position  tis 
tliat  which  is  best  calcuhited  to  prestn*ve  the  coaptatioti,  Malgaigne,  on 
the  contrary,  without  having  himself  seen  in\y  example  of  this  fracture, 
believes  that  the  position  of  liexion  of  the  neck,  with  entire  relaxation  of 
the  muscles,  would  be  most  suitable :  and  this  was  the  position  in  which 

■  La  Hoe's  patient  found  himself  most  eomfortable. 
In  all  cases  it  will  be  fuoper  to  enjoin  silence,  and  to  adopt  suitiible 
measures  to  combat  inflammation  ;  such  ns  topical  bleeding,  fomentations, 
moistening  the  moutli  with  cool  water,  or  ]>erniitting  small  pieces  of  ice 
H  to  rest  in  the  mouth  until  dissolved,  without  in  general  allowing  the  fluid 
^  to  be  swallowed  ;  but  in  some  examples,  no  doubt,  the  patient  may  be 
permitted  to  swallow.  In  case  the  life  of  ttie  yjatient  is  in  danger  from 
stArvati*>n,  the  surgeon  may  be  compelled  to  resort  to  nutritious  enemata, 
or  possibly  to  the  use  of  the  stomach-tube.     The  latter  method  is  liable 

I  to  the  serious  objection  that  the  tube  is  upt  to  cause  irritation.     When 
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CHAPTER  XV. 


FRACTURES  OF  THE  CARTILAGES  OF  THE  LARYNX. 

The  following  summary  of  62  cases  of  fracture  of  the  laryngeal  carti- 
lages is  compiled  from  the  52  cases  collected  by  Henocque,  and  10  addi- 
tional cases  collected  by  Durham.* 

Cartilages  fracture«l.  Cams       D^^^ths.    Recoveries. 

Tliyroidonly 24  18              6 

Cricoid  only         ....                  .         .  11  11 

Thyroid  and  os  hyoides 4              2              2 

Thyroid  and  cricoid                               .         .         .  1»              9 

Thyroid,  cricoid,  and  os  hyoides           ...  2              2 

Thyroid,  cricoid,  and  trachea      ....  2              2 

Cricoid  and  trachea 2              2 

Cricoid,  trachea,  and  os  hyoides           ...  1               1 

** Fractures  of  larynx"     ' 7              8              4 

62  50  12 

§1.  Thyroid  Cartilage. 

M.  Ladoz  examined  the  larynx  of  a  man  who  had  been  iussjusninated, 
aB*l  upon  whose  neck  he  found  a  handkerchief  ])ound  so  tightly  jus  to 
leave,  after  it.s  reuioval,  a  deep  furrow  :  but  the  neck  i-jhowed  also  distinct 
marks  producinl  bv  the  fingers  and  thumb.  There  wiu^  a  fnicture  of  the 
thyroid  cartilage  which  extended  obliquely  downwards,  and  outwards 
through  its  right  wing.  The  whole  of  the  larynx  wa.**  verv  much  ossified, 
ahhougli  the  subject  was  only  thirty  seven  years  old.^ 

In  1828,  M.  OUivier  communicated  to  the  Academy  of  Medicine  a 
«^*^m  which,  this  cartilage  being  broken,  the  patient  died  (►f  suffocation.^ 

M.  Marjolin  says :  ^'  Two  women  at  the  hospital  being  engaged  in  a 
1«arrel,  one  of  them  seized  her  antagonist  by  the  throat,  and  griped  her 
**<^  J'trongly  that  she  broke  the  thyroid  cartilage  from  its  up})er  to  its  lower 
"margin.  You  will  imagine  that  it  was  not  very  difficult  to  dctennine  the 
existence  of  fracture,  and  that  no  retentive  aj)panitus  was  demanded. 
Nlence,  regimen,  a  small  bleeding,  and  the  cure  was  accomplished."* 

Hahicott  operated  successfully,  in  1()*20,  by  introducing  a  leaden  tube 
uuo  the  tmcheji  in  a  case  in  which  the  tliyroid  wa8  """damaged."  Gibb, 
^*orris,  Nelaton,  and  Kenderline  have  each  re))orted  examples  of  fracture 
<>f  this  ciirtilage  alone.* 

*  Durham,  Holmes's  Surgerv,  vol.  ii. 
'  Gazette  Medicale,  1838,  p.' 698. 

'  Archive^  G<?n^rales  de  M^'decino,  tome  ii.  p.  307. 

*  Marjolin,  Coiirs  de  Putholocj.  Chir.,  p.  390. 

^  Hunt.  Frac.  of  Larynx,  etc.     Am.  .lourn.  Med.  Sci.,  April,  \H^r,. 
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In  M  of  the  52 


the  tbyi'oid  aiont 


I 


I 


s*  colleti'trd  by  Heiiocf 
hrnkrn  ;  imd  in  7  «>f  Poinsofs  guiishot  vni^L*^,  thv  ^nrae  fact  wa^  ol>servtHl. 
Poiii.sor  reinurkrt  :  *'  In  nil  the  ca.ses  offrHL'tiiro  of  the  thyroid  lUuue  i»ol*?d 
hy  n*''noc(|ue,  the  fnietiire  wn.s  pj'oductMl  hy  liiterul  |>re>iisnre,  tJie  larynx 
Imviiig  Imvii  violently  sqiieeK^'d  In'tween  tlu-  tlinnib  and  fingersi*  In  the 
cases  of  Piediitrfnt'l  anil  Maitiu-Daiiiouivttr,  tlie  sairn*  t'jiiise  existed* 
8onietiiii('^,  liowever,  ihu  fruttmv  striiis  to  Imve  htrii  prodiifed  by  a  dirts^t 
pret^siuv  fviim  before  back  wards.  Siicli  wti.s  ii  case  rejHjrted  by  Mr. 
Lsingb't,  where  an  insane  man  suffered  with  thi,^  fmeture,  which  had  been 
canstMl  by  the  pre^^sure  of  the  edge  of  a  strait-jaeket. 

**Henoi'(|iie,  and  after  liim  Chailbnix,  insists  ujion  the  fact  that  fmeture 
of  the  tbyroid  cartilage,  whether  isolated  to*  not,  bajs  never  been  olKservtnl 
to  follow  lianging. 

''Contrary  to  what  occurs  in  the  ciLse  of  the  hyoid  bone,  fiiictnri^  of 
the  t!iyroid  cai-tihige,  whether  produced  by  pressure  eillier  lateral  or  from 
bt^forc  liack wards,  are  cjf  a  grave  cbameter,  (hit  of  hi»  23  case**, 
llcuocquc  counts  no  less  than  IH  deallis. 

^V\s  a  singular  contrast,  in  gunshot  fractures  the  results  are  Iei48  dis- 
astrous ;  our  seven  cases  i>nly  count  two  deaths,  and  in  these  two  the 
fatal  terniination  is  exidained  by  the  extent  of  the  aecompanying  lessions?. 
In  one  of  the  wouTided,  the  ball,  after  entering  nt»«ir  the  Hyinjihysis  mentipi, 
had  broken  the  jaw\  had  passed  under  tlu*  hyoid  lifUie,  anrl  had  lodged 
itself  in  the  tbynnd  cartilage.  It»  the  other,  beside  the  loss  of  a  portion 
of  the  antcritu*  pari  of  the  thyroid  cartilage,  the  aut<jpsy  sl^^wed  a  fracture 
of  the  hnnienis,  of  the  left  chivicle  and  shf»ulderdjh»de,  ami  of*  the  right 
side  of  the  lower  jaw. 

^*C)f  the  four  wounded  who  recovercHl,  two  were  ojicraled  up(»n  by 
traelKMitoniy.  In  the  one  operated  ujKJn  by  Maas,  a  Chassejiot  ball 
having  fractured  tlje  left  ala  of  tlie  thyroid  cartilage,  c<ujsiderable  eujphy- 
seuui  of  the  mrk  and  chest  superveneii  within  a  few  iiHiuients,  the  blood 
flowing  into  the  trachea.  Maas  |M'Hbnned  snperitu"  lraelu*<:>toiny  during 
a  severe  |airoxysin  of  aspliyxia,  anil  the  patient  rwovered  without  any 
accident.  XI tiller  only  o|jerated  on  his  patient  on  the  second  day,  when 
there  existed  some  cyanosis,  resulting  fVfini  dyspncea,  and  a  welbtnarked 
infiltration  of  the  neighbi>ring  tissues:  the  vmv  was  aecomplishi*<l  also 
without  any  unnnvjird  event. 

'HJotlting's  jiatient,  who  had  !)otli  laiuelhe  of  the  tliyroid  cartilage 
travei>*e(l  through  their  niiihlle  and  IVoni  right  to  lef^  hy  a  Chassepot  ball, 
exbibitefb  as  soon  as  wounded,  symptoms  of  suflVication  which  he  thought 
wmdd  prove  fatal,  but  these  phenomena  suhsitJed  entirely  before  he  was 
plaeed  in  the  ambulance,  ami  he  recovered  without  operative  interference. 
In  tlie  case  of  Fischer's  patient,  no  accident  occurred;  indt^Hl,  there  was 
only  an  incomplete  fracture,  tiie  |u'ojectile  liaving  only  taken  off  the 
niRst  siijKi'licial  laniellfe  of  tlie  [♦onvuni  Adsmji.  But  in  <*ur  last  ease,  the 
cure  wiLs  no  less  exem])t  frcan  eom]>lications,  although,  as  in  Goetting's 
patient,  the  ball  had  tniverseil  the  thyroid  cartilage  and  had  wotinded  the 
vocal  c*M"ds.  The  |>atient  breathed  freely  throngh  the  wound,  Jind  at  no 
tinu'  were  there  any  symptoms  of  suffocatitui.  The  edges  of  the  wound 
were  a]»[iroxitnated  by  means  of  a  silver  sirture,  and  it  was  liealed  in  two 
montlis/'' 
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Ylenck  saw  a  fi'actare  of  With  xhe  thvroid  and  riicDid  rnrtilagnw  |»ro' 
flijc^fxl  by  falling  upon  the  rim  of  a  pail.'  Morgiigni  silso  say«  that  lu* 
hii^^  ?w?n  fnictures  of  the  larynx ;  and  Renier  mentions  a  fracture  of  the 
™^*Tiix  found  in  a  pei-sim  who  had  hcen  hanged:*  I  nit  in  neither  uti^e  in 
»^  s%iid  in  which  cartilage  the  frat^ture  occurred,  or  whether  it  had  not 
<>^^<::!?irred  in  both. 

Dr.  0' Brian,  of  Edinburgh,^  re|j4>rt^  a  cji.se  of  fracture  of  both  carti- 
l^^^CI^*,  involving  the  trachea  also,  in  a  woman  who  had  received  n  kick 
tt*^der  the  jaw,  and  who  died  on  the  following  day.     Seveml  additional 
^^^BBiupIes  have  been  repoited  by  other  surgeons,  as  wuU  be  ae^^n  by  refer- 
^^M■c^e  to  tlie  tjible  at  the  head  of  this  chapter. 

r  J  am  able  to  furnisli,  from  my  own  observatioti,  one  example  of  fnic- 

L     i^a^re  nf  lioth  the  thyroiil  and  cricoid  cartilages. 

«John  Calking,  of  Collins,  Erie  Co.,  N.  Y.,  ast.  41,  ts  suppoi^tMl  to  have 
l^^sdti  kicked  by  a  young  horse  on  the  l^th  of  November,  IHotJ,     He  was 
^r>ne  in  the  stable  when  the  accident  occurretl,  amh  beintj  stunned  by 
itic."  blow,  he  could  not  himself  give  any  account  of  tlie  manner  in  which 
tJn*  injury  was  received.     When  found,  he  was  sitting  upright,  but   un- 
*l>le  to  articulate  except  in  a  whis[>er.     Di*s,  Barber  and  Davis,  of  Colden. 
*a%^  him  about  two  hours  after.     His  countenance  was  anxious,  his  fmlse 
feeble,  extremitit^  cohl,  and  he  was  breathing  with  great  difficulty,     A 
sfiijill  quantity  of  blood  wa;^  issuing  from  his  fauces.      His  upper  lip  was 
cat,  and  a  few  of  his  teetli  dislocated;   tlie  woimd  a[»pearing  na  if  inflicted 
^y  out*  of  the  corks  of  the  horse's  slioes,      Ttiere  Wiis   no  other  wound; 
btit  over  the  left  wing  of  the  thyroid  cartilage  there  was  a  slight  discolor- 
ation, pressure  upon  which  produced   intense  pain  and  suffocation,  and 
4i«cla3«cl  the  fact  that  the  thyroid  f^rominence  was  depressed  very  much 
wid  broken.     Cold  luiions  were  directed  to  be  a])plied,  and  as  the  thii-st 
Wto  exce*4ftive,  but  deglutition  impossible,  be  was  permitted  to  hold  pieces 
of  ice  in  his  mouth.     This  |>hin,  with  but  slight   modificati(jns,  such   us 
wsfc  gubstitution  of  warm  fomentations  to  the  neck  for  the  cold  lotir»ns, 
♦•continued  until  the  following  evening*  wlven,  at  the  re<|ue8t  of  the 
Wt«!tiding  physician.  Dr.  Barber,  I  was  called  to  see  him.     The  synip- 
tciiDs  riTniaine^J  nearly  the  same  as  at  first.     He  was  unable  to  sjieak 
»tt«lil>ly,  or  perfonn   the  act  of  deglutition ;  his  breathing  was  difiicult, 
'"  -  threatened  duffbcation.     The  lateness  of  the  hour,  with  other 

'  t^,  determine^i  me  to  defer  surgical  interference  until  morn- 
^fi?'  At  daybreak  of  the  1:2th,  I  made  the  operation  of  laryngotomy, 
^^'l  iuirodaced  a  large  double  canula  into  the  cricx>-thyroidean  sfmce. 
Hiia  ojienition  wjw  rendered  difficult  by  the  great  amount  of  swelling 
^^"'Ut  \\u^  neck,  due  both  to  emphysema,  aotl  bloody,  with  seruus,  infil- 
^'^f| ms.  The  breathing  immediatdy  became  easy,  and  gradually  the 
^t^^'Mmnce  of  asphyxia  disappeared  from  his  face;  but,  after  about  six 

-»nc:n<?,  op.  cit  ,  p.  -If>9, 
^'^-'Tiirru,  de  8«>dnMi?t  eU\,  E|ms.  lf»,  num.  K^,  U,  <t  Dj  ;   Remer.  Aiifuile?^  d'lTy* 
i *'-'■"  tiirrir  ir.  n    17 1  ;   fn>m    MiilijwJt^nP. 

'*  f^run.  Edinburgh  Med.  and  Sun?.  Jmirn.,  vol.  18. 
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or  seven  houre,  lie  began  perceptibly  to  fail  in  strength,  and  died  at  3 
o'clock  p.  M.  cif  tlie  following  day,  a|niaren!ly  from  exhaustion  rather 
than  from  suftWation,  fiaving  survived  tli*^  accident  about  seven ty-two 
hours,  Jiud  the  operation  about  thirty-four  hours. 

The  autopsy  disclosed  a  comminuted  fracture  of  the  thyroid  cartilage, 
with  a  8101  j>le  fnieture  of  the  cricoid.  The  thyroid  was  broken  almost 
perpendicuhtrly  through  the  centre,  the  line  of  fracture  being  irregular, 
and  inclining  slightly  to  the  left  side.  The  left  inferior  horn  vf^s  broken 
off  about  three  lines  from  its  iirticulation  with  the  cricoid  cartilage.  The 
right  ahi  wa,^  broken  also  in  a  line  nearly  vertical,  but  irregular,  at  a 
point  about  six  lines  from  its  posterior  margin.  The  pomuni  Adami 
was  depressed  to  the  level  of  the  cricoid  cartilage,  and  tlje  left  a  I  a,  being 
completely  detacheil  was  thrown  inwards  anil  upwards  several  lineis. 
Underneath  the  perichondrium,  especially  upon  tlie  iniier  side,  there 
was  pretty  extensivi*  bloody  infiltration.  Ossification  of  the  cartilages 
had  commenced  at  several  |K>ints,  but  it  had  made  little  progress- 
The  central  fracture  of  the  thyroid  was  through  cartilage  alone*  The 
fracture  of  the  right  ala  was  through  cartilage  until  it  reached  a  bony 
belt  comprising  the  two  inferior  lines  of  its  course.  The  left  lower  bom 
was  ossified,  and  the  frocture  was  thixiugh  this  bony  structure.  The 
fracture  tln-ough  the  cricoid  cartilage  commenced  close  upon  the  margio 
of  a  bony  plate,  but  in  its  whole  course  it  traversed  oidy  cartilage*  It 
was  on  the  left  side.  There  was  also  an  incomplete  fracture  on  the 
right  ala  of  the  thyroid  cartilage,  commencing  in  the  line  of  the  principal 
fracture  and  extending  obliquely  downwards  about  three  lines,  until  it 
wm  arrested  by  the  bony  plate  wliich  constituted  the  lower  margin  of 
this  wing, 

A  ragged,  lacerated  wound  in  the  back  of  the  larynx,  above  the  cricoid 
cartilages,  communicated  directly  with  the  tusopbagus. 

b  §  3.  Cricoid  Cartilag-e.  ^M 

Both  Valsalva  and  Cazauvii-ilh  have  each  met  with  a  single  example 
of  this  fracture,  without  fracture  of  the  thyroid  cartilage;  and  Weiss  has 
found  the  cricoid  cartilage  broken  into  numerous  fragments,  and  at  the 
same  time  se}»arated  from  the  trachea.^  In  tlie  table  at  the  beginning  of 
this  chapter,  eleven  similar  cases  are  recorded. 

General  Etiology  of  Fractures  of  the  Laryngeal  Cartilages. 

— As  a  predisfKmng  cause,  advanced  age,  with  its  usual  ccmcomitant, 
partial  or  complete  ossification  of  the  cartilages,  has  been  thought  to 
occupy  a  prominent  place.  In  the  case  reported  by  Plenck,  the  carti- 
lages were  already  very  much  ossified,  although  the  subject  was  only 
thirty -seven  years  old.  Morgagni  observed  that  in  his  experience  it  had 
occurred  always  in  advanced  life.  In  my  own  case,  however,  the  carti* 
lages  were  only  slightly  ossified,  the  patient  being  forty-one  years  old; 
nor  did  the  lines  of  the  several  fractures  indicate  a  preference  for  the 
bony  plates:  but  it  seems  to  me  thfit  they  rather  avoided  them,  and  in 

'  Miilgnigne,  op.  cit.,  p.  4it8. 
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the  case  of  the  incomplete  fracture  the  bone  appeared  to  have  arrested 
the  fracture.  In  &ct,  a  few  experiments  have  satisfied  me  that  tlie  adult 
laryngeal  cartilages  are  quite  as  brittle  as  bone,  and,  consequently,  that 
ossification  in  no  way  increases  their  liability  to  fracture. 

Hunt  ascertained  the  age  in  fifteen  cases,  and  but  one  of  the  whole 
aumber  was  over  45  years ;  five  occurred  in  children,  one  of  whom  was 
only  four  years  old. 

The  immediate  causes  have  been  direct  blows,  Ji8  falling  upon  the  edge 
of  a  pail,  a  kick  from  a  horse,  or  pressure,  as  in  hanging,  or  in  grasping 
the  larynx  strongly  between  the  thuml)  and  fingei's,  and  in  gunshot 
injuries. 

General  Symptomatology,  Etc. — The  signs  of  this  accident  are  such 
«s  may  attend  any  severe  injury  of  this  organ,  whether  accompanied 
vith  a  fracture  or  not,  such  as  pain,  swelling,  diflScult  deglutition,  em- 
barrassed respiration,  loss  of  voice,  cough,  and  ])erhaps  bloody  expecto- 
ration, with  emphysema,  etc. 

But  none  of  those  can  be  regarded  as  diagnostic  ;  although,  when 
taken  in  connection  with  the  history'  of  the  accident,  especially  if  a  very 
severe  and  direct  blow  has  been  received,  or  more  certainly  still  when 
symptoms  so  grave  and  complicated  have  followed  an  attempt  at  strangu- 
lation by  grasping  the  throat,  they  may  be  regarded  as  probable  or  pre- 
sumptive evidences. 

A  positive  diagnosis  must  depend  upon  the  presence  of  a  sensible  dis- 
placement, or  motion  of  the  fragments,  with  crepitus. 

In  the  case  related  by  Plenck,  death  followed  almost  immediately, 
''ith  convulsions,  and  without  any  outcry  ;  indicating,  probably,  some 
severe  lesion  of  the  spinal  marrow;  wliilst  in  M.  Ollivier's  patient  suffo- 
cation ensued,  at  first  intermittent,  and  finally  j)ermanent. 

(Jurlt  reports  12  examples  of  sudden  deatli  following  these  lesions,  of 
which  he  thinks  at  least  3  were  unaccompanied  hy  lesion  of  the  spinal 
cord. 

In  my  own  case,  suffocation  was  througlKMit  a  ))ronnnent  sympt(»m, 
with  only  such  slight  intervals  of  amelioration  as  might  have  been  occa- 
sioned hy  the  extrication  of  the  blood  or  mucus  from  the  larynx. 

General  Prognosis. — The  proirnosis  ought  to  de))end  rather  upon 

the  .^H'at,  comy)lications,  and  ^avity  of  the  injury,  than  upon  the  simple 

•It-cision  of  the  questicm  of  fhicture.     A  fracture  produced  by  grasping 

the  wings  of  the  thyroid  cartilage,  an<l  without  any  great  eontusion  or 

laceration  (»f  the  soft  parts,  might  reasonably  be  ex])ected  to  terminate 

fevorably  under  judicious  management:  but  when,  on  the  contrary,  the 

fracture  is  the  result  of  great  violence  inflicted  directly  up<m  tlie  front  of 

fhe  cartilages,  y>roducing  severe  contusion  and  laceration,  and  is  followed 

by  great  sw<»lling,  emphysema,  very  diflScult  res])iration,  coni])Iete  aplionia, 

imp<>ssibility  of  deglutition,  etc.,  the  prognosis  eannot  but  be  unfavorable. 

By  reference  to  the  table  at  the  beginning  of  this  cliapter  it  will  be 

fieen  that  all  of  the  cases — 27  in  number — in  wliicli  the  cricoid  was  in- 

volve<l,  terminated  fatally.     The  only  cases  involving  the  cricoid  in  which 

recoverv  has  taken  place  have  been  certain  examjjles  of  gunsliot  injuries. 
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General  Treatment. — In  cxamplt^j*  of  nimple,  uncompUcatefl  fine- 
tniT,  "silence,  regimen,  sincl  u  smiill  l»]ee«ling  "  may  nyffice  ;  but  iti  c>tlit*r 
em^ei^  it  may  become  neeensiiry  to  iiHi'inluee  a  tul»e  into  the  stomach,  to 
sii|)ply  t)ie  patient  with  food  anil  drink,  ^inee  deglutition  may  he  impo!** 
wihle.  If,  jdso,  xuiforiition  i.s  imniinent^  there  may  remain  no  altcTnatiTc 
but  II  resort  to  tr!iclie<itomy,  Indeetl  thin  openition  ought,  we  think  to 
he  resorteil  to  in  nil  rast*s  in  which  emphyseiiui  i,**  pnmilnent,  or  in  whirh 
re&fiinitioT^  is  interfered  with  serioiit*ly.  I>r,  William  Hnnt,  t>f  the  Penn- 
Hvlvaniu  Hospital,  in  his  excel  lent  papei'  on  ''  Fraetnrei*  of  the  Lan^nx 
anil  Knptnri.'8  of  the  Trnehea,'*  in  which  he  hm  arranged  a  tabular 
Hyno]>sih  nf  twenty-nine  causes,  says  that  of  seven tv-neven  eases  ten  re- 
covered II ml  seven teef^  ditnl.  Of  eight  Cannes  in  wliirh  inicheotoiny  was 
fR^rformed.  hut  two  diciL  In  the  four  cases  in  which  recovery  tiiok  filaee 
without  an  openition,  nn  menti<m  is  made  of  blfKidy  expectoration  or  of 
em])tiysema.^ 

As  to  a  "  reihiction  '*  of  the  fragments  by  manipulation,  I  believo  it 
w^ill  he  ftnnid  genendly,  if  not  alw^ays,  impracticable.  Whatever  dis- 
placem<*nt  exists  must  \)v  mostly  inwards,  and  wc  can  have  no  means  of 
forcing  them  again  outwards.  Nor,  if  oucc  rcphiccd,  do  I  see  any  rension 
to  snpjHJse  that  they  would  um  liccume  imnietliately  displaced. 

Chelius  has  suggested  the  propriety,  in  such  ease**,  of  cutting  open 
the  eoveringH  of  tlie  larynx  freely  in  the  median  line,  and,  after  stanching 
the  blee<ling,  proceeiiing  at  once  to  fhvide  the  larvnx  itself  in  itj^  whole 
ferrgih,  and  t!icM  replacing  the  hnikt  u  cartilages.^  The  procedure  him 
an  asjiect  of  severity^  but  1  can  well  conceive  of  cireumstanees  which 
would  justify  its  adoption  :  n<U,  however,  so  much  for  the  ptirpose  of  re- 
placing the  cartilages,  as  for  the  purpose  of  arresting  a  fat^il  internal 
hfemorrhage,  and  of  giving  a  free  admission  of  air  U)  the  lungs*  If  this 
operation  were  to  be  pmctised,  the  wound  ought  to  be  left  open  for  a 
sufficient  length  of  time  to  allow  of  the  suhsidcuce  of  the  inllammation. 
and  then  |>eriuitted  to  ch»sc  witli  such  precautions  as  experience  te»ehe^* 
are  usually  neeessary  after  the  windpipe  has  been  o]>ened. 

Antiphlr^gistie  measures,  combined  with  fomentjitions  to  the  neck,  f^o 
fjir  a^  these  latter  are  ftuind  to  he  agreeable  and  jtrjicticable,  are  important 
measures,  and  not  to  be  overlo<»ke<l  in  the  general  |dan  of  treatment. 

My  owTi  patient,  alsn,  found  small  pieiH^s  of  ice,  permitted  sh»wly  to 
dj8a4>lve  in  the  month,  very  grateful  :  but  lie  preferreil  very  much,  a**  an 
external  application,  the  warm  fomentations  to  the  cob  I  lotions. 

Note, — Addltionul  reftTcncthj :  Frat'tures  ol' tbe  Larynx.  Ourlt,  dor  Kiiocht^Ht 
voL  2.  Ilftlwi^'.  (*afti»cr's  YiertMj,  1861,  p.  342.  Witte,  Archiv  fiir  Kliii.  chlr 
Lanjs^nheck,  Bd.  21,  S.  404-7.  Wa.  Fischer,  Krieo-Urf.,  1  Theil  Hvts.,  S,  Wi, 
NeiidorfH\  Hi4nd4>..  der  Knic!E;s.  2  Hnfi't**,  2  Uq^^  S.  419.  Ht'nocquo,  Gnx,  Hebdoin.^ 
Sept.  25  and  Oct,  2,  18fi8.  Fmlet,  Sur.  Vnw.  du  Larynx,  18«8.  Gaz.  dc*  Uop 
18*58,  Nofl.  90  iind  {H,  ClinilUvux,  These  de  Vnvk,  iHl'L  Wale?,  Am,  Jiairn.  M« 
Sci  .  ,Ijin,  \m\,  Huriiih^.n,  Ibid.,  Apnl,  18^)7.  O'Biian,  Ed.  Mod.  and  Sttt^.  Journ./ 
V.  \H,  Bui.  Soc  Aniit.,  iK-c,  \mil  Keiller,  Ediri.  Med,  Journ,,  ISo*!,  pp.  627^  824. 
Dublin  Quart.,  >!uy,  1860.     Luucet,  18nu,  p.  707. 

•   Hunt.  Ann^r,  Journ.  M*^   Sci  ,  April,  1866. 

»  Svstem  of  Surgery,  Philiidelphiii  ed.,  vol.  L  p,  681,  1847. 
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CHAPTER    XVL 

FRACTURES  OF  THE  yEKTEBR.fi. 

It  will  br  ronvcnieut  to  divide  friietiiras  uf  tlic  vertobne  into  fi-jictiiirs 
of  the    .*ij»i unuH    piMM-c^HfifK,    tninKVur>4e    [jroces^^ies,    vertebral    aivhes.   jind 

§  1.  Fractures  of  the  Spinous  Processes. 

Fnic'tures  of  the  H[»itioiis  Bpoi»hvj*eH,  'mdependerit  of  a  fracture  of  the 
andii^N  may  *Kviir  at  «ny  point  of  tlie  vertebnil  column  ;  nml  they  niiiy 
1h*  (HHiLsioneil  hy  a  Mow  reeeivtMl  upon  eitlu-r  side  nf  tho  spiiud  eoliiiun  : 
f>r  by  a  for**e  ilirt^i'teil  fnmi  above  or  from  beb>w. 

MSyinptt/m4t  and  Pathohnjif, — These  ueeidents  may  be  reeognized  by 
the  lively  J*ain  at  the  jM>int  of  fiitrriire,  pnwlneefl  eypeeially  when  tlie 
fitttient  hends  fon**ard.s  wliielt  position  rentiers  tbe  skin  iind  museles 
leni**?  and  drives  the  fragments  into  the  flrsh ;  by  tlie  swelling,  tender- 
ness, and  «b*eolnnairin  :  Imt  ehieliy  by  the  lateral  di«plaeement  of  the 
broken  prfKess,  and  the  mobility. 

Diiveniey  n»et  with  a  frjicture  of  two  of  the  proces^ses  in  the  same 
person,  and  which   could  only  be  recognised  by  the  nioliility,  since,  at* 
the  autopsy  provtM^  there  was  no  dtsplaco- 
mcnt.     Nor  would   it  be  surprisinfj  if  the  ^^i*^*  3**' 

iIiHplacenient  wa^  absent  in  a  majority  of 
tlie?«e  accitlrnts,  imtsmtieh  as  the  att;icb- 
niclit  of  the  ligament^  from  above  and 
bdow  with  tlie  strong  and  sliort  muscles 
ufHm  either  sitle,  nmst  prevent  a  deviation 
in  any  direction  until  these  tissues  ait* 
more  or  lens  toni.  Sir  Astley  Ctxjper 
mentionh  a  ease  in  which,  however,  such 
lacerations  did  occur,  and  the  lateral  de- 
formity wju<  Ignite  conspicuous. 

A  boy  ha<l  been  endejivorint^  toi^upport 
a  hcnvy  weight  upon  his  shonldeis,  when 
ho  fell,  bent  double.      Imme<liately  he  had 
thr  appeai-anee  of  one  sulfering  under  a        Fracture  of  tb«  tpipoua  prwwi. 
distortion  of  the  spine  of  long  stan<ling. 

Tliree  or  four  of  the  processes  were  broken  off,  and  the  correspcmding 
mtiaeles  were  detached  so  as  to  tdlow  the  processes  to  fall  off  to  the  oppo- 
site side.  There  was  no  paralysis,  and  be  wil8  soon  tlischarged  with  tlie 
free  use  of  his  limbs,  but  the  tleformitv  remainetb* 


1  Sir  Aitley  Cooper,  f>p.  cit.,  p,  469. 
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If  the  fhigrnerit  i8  thrown  <1  i recti v  *h:>winvard8,  ;i»  it  ftossiMy  mny  be, 
especially  in  the  cervieiil  or  himhar  region,  yet  not  without  a  rupture  of 
the  siipraspiiious  ligiiments,  or  of  the  li;i;ii  men  turn  niichse,  then  tlie  iHs- 
phieenient  m\\  he  more  ilifficiilt  to  detect,  nnd  it  may  re<|uire  i*ome  more 
care  nut  to  eonfoynd  it  with  !i  fnictnre  of  tlie  vertehnil  arch  or  of  the 
phiti^  from  which  the  t^iHuous  jjroci'H^es  iirise.  The  process  not  being 
felt  in  itK  mttnnil  position,  nor  npon  eitlier  8iile,  it  nifty  seem  to  hnve 
been  forced  directly  forwnnln,  when,  in  fact,  it  is  only  thrown  downwards 
towards  it^  fellow.  The  danger  of  error  in  the  diagnosis  will  }>e  incresuied 
when  to  the>ie  conditions  is  uddeti  paralysis  of  those  p*trtion«  of  the 
liody  which  ^ue  below  the  sent  of  the  fractnre,  tind  wliicb.  in  this  case* 
may  be  the  result  of  Jin  extni\iisation  of  blood  or  of  simply  a  concn^sion 
of  the  spinjd  ninrrow*  Nor  do  1  think  it  would  be  possible  now  to  deter- 
mine positively  whether  it  wa*^  simply  a  fracture  of  a  spinous  procM!6s,  of 
the  arch,  or  of  tfie  hoily  itself  of  the  vertebra.  In  case,  however*  tJie 
panilysis  results  from  concussion,  the  fact  will  in  most  Ciises  soon  hecome 
appjiieiit  by  ;i  return  of  sensation  antl  of  the  power  of  motion. 

pHMjiioitU, — Hippocrates  affirm eti  thsit  here,  us  in  fi'actures  of  other 
spongy  bones,  the  UTiioii  took  place  H|»ee4lily.  It  is  quite  prolmble  that 
this  veneralile  fntber  of  surgery  hiis  states!  tlie  fact  correctly,  and  yet  in 
the  only  exunijde  known  to  me  where  the  condition  of  this  proe^fts.  Vk^ 
proved  by  dissection,  hn,s  been  carefully  stated,  the  fragment  had  not 
utute<l  by  lame  at  ;dl.  This  is  the  C4ise  related  by  Sir  Astley  Cooper  sk« 
having  been  examined  by  Mr.  Key,  A  subject  wtis  brought  into  the 
disi<ecting-room,  in  which  one  of  the  processes  had  beeti  broken,  and,  on 
dissection,  a  complete  articalation  wa^^  found  between  the  broken  sur- 
faeejs,  which  surfaces  luid  become  covere^l  with  a  thin  layer  of  cartilage. 
The  false  iirticulation  wa?^  surroundcjd  with  synovial  niend>nine  and  cap- 
suhir  ligaments,  and  contained  a  fluid  like  synovia.' 

Ordinarily  the  disphicement  continues,  whatever  treatment  may  be 
adopter);  hut  Mnlgaigne  sjiys  he  has  seen  one  instance  in  wliich  the 
twelfth  dorsal  spiiie,  being  broken  and  displaced  laterally,  resume*!  it* 
place  spontaneously  after'  a  few  days.  Aurran  mentions  a  similar  ex- 
ample.'^ 

TnatmtmL — If  in  any  case  it  should  l>e  found  possible  to  act  n|>on 
the  fragment,  an  attem|it  might  he  made  to  press  it  into  place,  and  U\ 
retain  it  there  by  mesms  of  a  compress  and  bandage;  but  even  this  would 
not  he  atlmissible  so  long  a^  any  doubt  remain e^l  whether  it  wa«  not  a 
fracture  of  the  vertebral  arch,  since,  if  it  were,  any  attempt  t-o  r^tore 
the  hone  to  place  l)y  pre^^sure  would  lie  likely  to  drive  it  tuore  deeply 
upon  the  spinal  marrow.  Yet  what  need  is  there  of  surgical  interference 
of  any  kind':'  If  the  apophysis  remains  displaced,  it  cannot  re.ntdt  in 
any  serious,  perhaps  we  may  stiy  in  miy  appreciable  deformity.  The 
Hurgeon  hii^  therefore  only  to  lay  the  patient  quietly  in  be<l,  and  in  sucli  a 
position  a«  be  fimls  most  comfortable,  enjoining  upon  him  perfect  rest,  atid 
employing  each  other  means  as  may  lie  proper  to  coudurt  irdhimmation. 


Sir  Astley  Cooper,  op,  cit,,  p.  4/)l». 


'  Malpigne,  op.  oil.,  p,  412, 
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§  2.  Fractures  of  the  Transverse  Process, 

A  fracture  of  a  transvei^se  proce^^s  can  sourcely  occur  except  an  it  vmi- 
^eqtimce  of  a  gunshot  wound-     Dupuytrcn  rehiteB  a  case  of  thk  kind 
in  which  the  ball  hud  penetrated  the  transvei\se  process  of  tlje  second 
cx*rviail  vertehra.     The  man   f)le<l  very  little  at  the  tiuR\  and  his  »vmp- 
■  tcMus  progressol  favonihly  for  ten  days:  after  which,  sei^ondary  h*emor- 
mmge  occnrre*!,  of  which  lie  itltimntelv  died.     Tlie  autopsy  showecl  that 
[tlie  vertehral  artcTv  hacl  lieen  injured,  and  that  the  infiatnniation  of  its 
tts  being  followed  by  a  slough,  caused  his  death/ 
I  have  also  elsewhere  reported  the  case  of  Charles  Harkner,  of  lUifiklo, 
N,  Y.»  who  wjis  shot  with  a  pistnl  on  the  21st  of  Jii unary,  1851.      I  did 
not  see  him  until  the  following  day.     The  hail   bad  entered  the  chin,  a 
litlk*  10  the  left  side  ami  below  tiie  ird'erior  niaxilla,  hut  its  place  of  lodge- 
ment could   not  be  discovered,      lie  lay  with  his  face  constantly  turned 
to  the  right.     The  left  side  of  his  neck  was  swollen  and  crepitant:  the 
k"fl  ann  and  leg  were  paralyzed:  he  slept  most  of  the  time,  bnt  could  be 
leiL.sily   arotised,  and   wlicTi   arouseil  he  seemed   to  be  couscitais,  but  was 
[utinhlc  ti»  spenk.     By  ?^igns  he  indicated   to  us  that  he  was  suffering  no 
tin.      He  gnnlually  s;ink.  without  lueniurrhage,  aiul   died  in   thirty-six 
ftouns  from  the  time  of  the  receipt  of  the  injury. 

The  aiUo[»8y,   luade  four  hours  after  death,  enalded  us  to  trace  the 

wound  from  the  chin,  thnuigh   the  left  ala  of  the  thyroid  cartilage,  and 

tmlno   through  the   rooLs  of  the   tntnsvei'se  pr«K*ess  of  the  fourth   eervical 

V4<rtebni  ;  innnetliately  hehiud  whi<*h,  lyirig  imbedik*d    in   the  muscles, 

the  bullet.      The  cavity  of  the  tunica  araefiuoides  contained  consid- 

ble  serous  efthsion. 

The  emphysema  in  the  nei!k  was  m'casioned,  no  dfuibt.  by  the  wound 

of  the  larynx,  the  ball  having  openetl  freely  into  its  cavity.     Tliis  cir- 

cTitusttance  also  explainetl  tlie  aphonia ;  but  the  immediate  cause  of  his 

fith  st^ms  to  have  been  arachnoid  effusion  as  a  result  of  meningeal  in- 

Ffttnimation. 

The  symptoms  arising  from  this  accident  cjin  oidy  refer  to  the  compli- 
«*nliori5,  since  a  mere  frarture  of  the  process  is  not  likely  to  present  any 
|icculiur  signs  wbicti  could  be  recognized.  Coitcussion  or  bliHjdy  effusion 
HJty  take  [dace  so  a.s  to  occasion  more  or  less  jjara lysis,  or,  at  a  later 
>erii>«h  intlammatiiui  and  its  cimsequent  effusions  may  give  rise  to  the 
mut  phenomenon. 

In  itself  eonsidereil,  and  independent  of  these  comjjlications,  it  is  sufti- 
eiently  trivial,  but  inasmuch  a.s  it  has  not  been  known  to  occur  except 
frntn  gunshot  wounds,  nor  is  it  likely  to  occur  except  from  penetniting 
I  lids  of  some  kind,  the  accident  must  always  be  regarded  as  exceed- 
ingly grave,  if  not  actually  fatal. 

As  tn  the  treJitment,  nothing  luit  strict  rest  and  antiphlogistic  remedies 
cmti  prove  of  any  service. 

*  Diijiiiytrefi,  Piseuses^  eto.^  of  Bones,  Syd.  e<l.,  p.  860. 


174 


FKACTl'RES    UF    THK    VERTEBRA. 


Fifi    4(1. 


§  3,  FractureB  of  the  Vertebral  Arches. 

The  verteliral  arelit*?*,  n]H*u  wliicli  Imtli  tlio  spinous  find  transvcrst* 
processes  have  tlieir  ]>riorij»ul  sii]j|Kirt,  luay  hv  l*rokt*n  at  uny  jioint  o^ 
their  eir€umfe!vii<'e,  hy  ji  blow  receivcil  upon  tlio  spinoua  process;  but 
generally  it  is  the  lamellar  portion,  or  tlie  '"vertebrHl  ])hite  "  which  giv<*g 
way  iiither  than  the  neek  or  pedicle  of  the  arch  :  and  in  nearly  all  of  thr 
eases  recorded  the  plates  Iiave  been  broken  upon  fioth  sides.  TJic  only 
exception  to  this  rule,  of  which  the  author  is  informed,  is  the  s[»e<Nmen 

said    to    be    in    the    museum    of   Valnitv 
(iraee,  and  njentioned  by  M,  LequesL* 

On  the  fiist  of  May,  lHf*l,  during  a  %no- 
k^nt  Btorm  of  wind  an<l  niin,  a  hahistmde 
fell  from  the  top  of  a  high  building*  strik- 
ing a  niati  named  John  Larkin,  who  was 
about  forty  yeai*s  of  n;re,  upon  the  back  nf 
his  head  and  neek.  He  feii  to  the  gmnnfi 
instantly,  ancl  did  nf>t  again  move  hid  feel 
in-  legs,  although  he  never  IokI  his  con- 
seiousnt^s  until  be  died.  1  found  rhebhub 
der  jtaraly^ed  also,  and  his  left  ami,  but 
Ills  right  arm  he  could  move  pretty  well. 
He  conversed  freely  up  to  the  laM  mc»- 
ment,  and  saifl  that  he  wits  nuflering  a 
g(K>d  deal  of  pain,  which  was  alwayt^ 
greatly  aggravated  by  moving.  Hh  death 
to^lk  place  thirty-six  houi^  after  thcTeceijit  of  the  injury. 

Dr,  Hugh  B.  ^"anihnentcr,  who  was  the  attending  snrgeon,  made  a 
ditk^ectioii  oil  the  following  day  itj  my  presence,  wliich  disclosed  the  laet 
that  the  plates  of  tlie  sixth  cervical  vei*tebra  were  broken  upon  em*b  sidr. 
and  that  the  spinous  proceSvS,  with  a  snndl  |)ortion  of  the  arch  attached^ 
WJI.S  forced  in  upon  the  spinal  nuirrow.  There  was  no  blmid  effu8e«l  ur 
serum  at  this  |Hiint,  liut  about  one  ounce  of  serum  wa^  found  in  the  cavity 
of  the  tiniica  aniehnoides  at  the  base  of  the  brain.  The  bodies  of  the 
verteltnv  were  not  broken.  It  was  oin*  oj»inion,  therefore,  that  tlie  iinmc 
iliate  cause  of  bis  death  wjls  the  direct  ]n*cssure  of  the  spinous  pnn'eivH, 

In  the  case  related  by  Prout,  of  Alaliama,  the  raan  having  died  within 
forty -eiglit  hours  after  the  receipt  of  the  iujiirv,  the  arch  of  the  fifth  cer- 
vical vertebt*a  was  found  to  be  broken  in  three  places,  and  the  spinous 
process  was  driven  in  upon  the  spinal  marrow.  There  wjis  a  slight 
effusion  of  bbuMl  between  the  sheitth  of  the  spinal  marrow  and  the  bone." 
and  a  considenible  effusion  between  the  sheatli  and  the  conh  There  was 
no  material  lesion  of  the  cortl  or  of  its  niembraines,  and  the  bmly  of  the 
bone  was  neitlier  broken  nor  ilishK-ateiL* 

It  is  probable,  also,  tftat  in  the  following  example  the  arch  was  broken, 

*  M.  Lwpie^t,  Die.  Ericyt'  ,  ad  S«rle«,  vol.  L  p.  446, 

>  Prout.  Arner.  Journ.  Med.  8cL,  Nov.  1837,  vol  xx\,  p.  270,  (W>m  Wentem  Joum. 
of  Med.  und  Phva,  Sci. 
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Uut  tbat  tlie  furre  of  tlit^  l)luw  liaviiig  bfen  Huraevvhat  oblique,  the  process 
wn»  but  little  if  at  all  thrown  in  upon  the  i*pinal  marrow. 

R,  L.,  of  Erie  County.  N,  Y.^  aged  about  forty  years,  was  thrown 
friim  a  loiulecl  wagon  in  February  of  18"j1,  striking,  as  he  thinkt^,  upon 
'  tbf  brirk  of  his  neck.  He  >V5i8  stnnned  by  the  injury,  and  reinaine*! 
e  sevcnil  hours;  on  the  return  of  ronseiousne.ss,  he  found  that 
I  r  extremities  and  liladder  were  paralyzeth     During  four  weeks 

his  bladder  bail  to  be  emptied  by  a  eatheter.  Nine  months  after  the 
injury  was  reeeivetl  be  e^jusulteii  me,  and  I  fnund  the  ^*pinoas  proeess  of 
the  lai*l  eervieal  vertebra  p«she*l  over  to  the  left  side.  Hi.s  head  wjis 
bent  forwards,  and  be  was  unable  to  straighten  it,  Jle  eould 
•*w  s^teps,  but  not  without  great  fatigue:  and  he  suftered  ahuost 
keonsliilit  pain  in  his  lower  extremities,  aeoompanie*i  with  excessive  rest- 
leas  and  watcbixdno^^is,  for  whieh  he  was  obliged  to  take  morphine  in 
larpe  (juantities. 

In  the  ttast*  related  by  Alban  G.  Srnitb»  of  Kentueky,  to  whirb  I  shall 
Tvfer  again  presently,  the  deviation  was  lateral,  and  .so  also  in  Ullivier's 
I*,  mentioned  bv  Malgaigno. 

^ymptomH, — A\e  ean  imagine  a  ease  of  fiiieture  of  the  vertebral  areh, 
[with  a  luteml  dis[>hwenjent  only,  in  whieh  the  symptoms  miglif  not  difler 
pntially  from  a  simpb*  fraeture  of  the  spinous  proeess ;  and  it  is  quite 
(iible  that  some  of  the  enses  whieli  have  beeu  siipj)osed  to  be  exaiuples 
of  tbiH  latter  aeeident,  and  in  whieh  a  s[ieedy  reeovery  has  taken  plare, 
wei*e  really  examples  of  fi'aetures  of  tht-  arehes;  yet  it  must  l»e  admitted 
Uiat  sueh  a  fortunate  result  is  only  possible,  since  the  arehes  can  hanlly 
be  broken  without  eomniunieating  a  i^e\ere  concussion  to  the  marrow, 
nor  without  lacerations*  indammation,  and  efliisions,  which  will  be  most 
certain  to  produce  compression  and  jiaralysis,  and  |u*obably  death. 

If,  however,  it  is  possible  fi>r  us  Xu  confound  a  fracture  of  the  pr«x'ess 

iwith  a  friK'ture  of  the  arehes,   it  is  still   more  possible  to  eonfoiiiid   a 

fhtcture  of  the  arches  with  a   fiiicture  of  the  bcKlie>i  of  the  vertebrae. 

If,  9&  is  usually  the  fact,  the  proeess,  in  ease  of  a  fiin^ture  of  the  arch, 

U  1«?<8  pnuninent  than  natund,  and  that  portion  (tf  the  body  receiving  its 

tier\'ouj$  supply  from  lielow  this  pnint  is  pandyze«l,  we  may  liave  reasons 

>l«i  believe  that  the  arch  is  broken  and  the  juoccss  is  driven  in  uporj  the 

l^jane:  but  dissecl^ions  have  shown   that   in  many  of  tljcse  ea^ies,  or  in 

ItioKt  of  them*  indecnl,  the  Inalies  of  one  or  more  of  the  vertebra?  are 

ibruken  also,  and  in  still  other  cases  the  budies  ahme  were  broken. 

IC  us  ID  the  case  mentioneil  by  Ollivier,  we  ciui  feel  the  plates  move 
ately*  the  diagnosis  might  be  made  out,  so  far  at  least  tts  to  deter- 
llBe  that  the  platen  were  broken  ;  but  we  would  Ifc  still   unable  to  say 
that  the  IxMbes^  «tf  the  verlebne  were  not  broken  alsu. 

vN»mething,  perliaps,  may  be  inferred  frnni  the  direction  and  manner 
of  the  blow  whieh  has  produced  the  fraeture.  Thus,  a  fall  u|>on  the  top 
f>f  the  bead,  the  feet,  or  the  nates,  would  most  often  pniduce  a  eomminu- 
liou  of  the  bodies  by  crushing  them  together,  whilst  a  blow  upon  the  bjii*k 
areely  break  one  of  the  vertebne  without  breaking  the  eorre- 
.^  arch  also.  We  uiight  thus  be  led  to  infer,  in  the  first  instance, 
tiut  ii»e  arches  were  not  broken:  and,  in  the  second  instance,  if  we  could 
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convince  <Hir.selves  tliat  tlie  lUTltes  were  not  Uroken,  we  tmglil  re^t  |»'ftij 


red  that  tlie  tiodii 


nut. 


well  assure<J  tiiat  the  iiouu"?*  were 

In  the  ea.se  rebiteil  l*v  Prou!.  there  was  ii**  externiil  murk  of  injunr 
over  the  ]ioini  of  fnictiirr,  Init  a  rlistiuet  creiiitiis  wa>  jierceptible  on 
pressure. 

Treat  men  t,--^U  tlie  fra>riiients  mv  not  displueed,  iKuhing  hut  rest  aii<i 
JL  eooling  regimen  are  indieate<l ;  lint  if  they  are  forced  in  upon  the  marrow* 
an  importjiot  <iuestion  is  pre?'ented,  and  which  h:i^  received  from  different 
Nurgeoiis  different  soliuion.s.  Sfiall  an  effort  he  made  to  reduce  the  frag- 
ments? and,  if  sa,  hy  what  racjins  shall  the  indication  he  attempted? 

It  will  l>e  rememhered  that  in  nearly  all  of  thet^e  cases  we  mu?it  remain 
in  dtniht,  even  after  the  most  careful  examination,  ajs  to  the  actual  condi- 
tion of  the  fracture.  It  may  be  tlrat  wliat  we  suppose  to  be  a  fracture 
of  the  arch  is  oidy  a  fracture  of  the  apophysis,  or  that,  on  the  other 
hand,  it  is  a  fracture  of  the  body  <>f  ifie  Ihuic  it!<elf;  and  if  we  an* 
expert  enough  to  nuiki^  out  clearly  a  fracture  of  the  arch,  it  is  not  poc^ible 
for  UH  to  Hay  that  the  body  is  tiot  broken  also,  indeed  it  m  quite  probable 
that  it  is  fu'oken.  With  n  diagnosis  so  uncertain,  can  we  ever  find  a 
juHtification  for  surgical  interference?  Mr.  Cline  and  Mr,  Ccx»per 
thought  that  we  might.  According  to  them,  the  ca.se  presents  in  no 
other  direction  a  point  of  hope  or  encouragement.  Death  ia  inevitable, 
sooner  or  later,  if  tfie  fragment  is  not  lifted,  and  we  can  scaiTcly  make 
the  matter  any  worse  hy  interference.  If  it  proves  to  be  a  fracture  of 
the  apophysis,  as  liappeued  to  be  the  case  in  a  patient  upon  whom  Sir 
Astley  operated,^  our  inteiference  was  unnet^essary,  but  it  has  done  no 
harm.  Il"  the  body  of  the  bone  is  broken,  the  o]>eration  aflbrd.H  no 
resources,  but  the  patient  is  [u-obaldy  beyond  suffering  damage  at  our 
hands.  If  the  diagnosis  is  correctly  made  out  and  the  arch  only  \» 
bn>ken,  and  if,  as  was  the  fiK't  in  the  ca>4e  of  Lark  in  already  mentioned, 
there  is  no  Ijloody  effusion,  or  laceration  of  the  membranen  or  of  tlie 
marrow,  and  if  the  concussion  w*as  not  sufiicient  to  determine  much 
inflammation  of  the  cord,  then  it  would  seem  possible  that  an  o|>eration 
might  save  the  patient, 

Paulus  ^Kgincta  first  suggested  that  tlie  compressing  fragments  ought 
to  be  removed  by  ex<Msion;  and  in  17ti2  i^ouis  removed  from  a  man  who 
had  received  a  gunshot  wound  in  Im  back,  after  the  lapse  of  five  day*, 
several  loose  jiieces  of  bone  belonging  to  tlu*  arch  of  the  vertelira,  and 
the  patient  rerovered,  but  not  without  a  partial  [laralysis  of  his  lower 
extremities.  Of  course,  nothing  could  Ijc  more  rational  or  simple  than 
this  tu'o<*edure,  adopted  h\  Louis,  in  any  case  of  an  open  wound,  where 
the  fragments  couhl  be  easily  reached;  Init  tlie  younger  Cline  was  the 
first,  in  the  voar  1H14,  to  put  into  jiractice  the  more  ancient  suggestion 
of  Paulus  ^'liigineta,  namely,  to  atteinj>t  the  removal  of  the  ft'agmenti*  in 
a  case?  of  simple  fracture,  lie  math-  an  incision  upon  the  depressetl 
bonei*  as  the  ])atient  was  lying  ujion  Ids  face,  raised  the  muscles  covering 
the  spinal  arcb,  removing,  by  means  of  a  circular  saw,  chiseb  mallets 
trephine,  etc,  the  spinous  processc\'^  of  the  eleventh  and  twelfth  doiisnl 
vertebrae,  and  the  arch  of  one  of  ihe  vertebra?.     The  patient  was  in  no 

^  Ohe1iuB'0  Surgery,  Amer  ed,^  iKau  hy  Soulli,  vul.  L  ji.  592. 
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manner  relieved,  unci  divd  on   tln^  fourth   day  Mfti*r  tlte  rec-eipt  of  the 

injiin  and  the  third  after  the  ofjeration.*     Mr.  Ohlknow  repeated  this 

operation  in  1819  in  aca.se  of  trai*ture  of  the  areli  of  the  .seventfi  vertt^bra. 

le  patient  died  on  the  f*ixth  day.^     In  182'J,  Mr.  Tyrrell  operated  at 

\t,  Thomar^'s  Hot*pital  on  a  man  who  had  been  injured  four  day^  pre- 

iouHJy,  ri*inoving  the  spinous  j)roee?^.ses  of  the  twelfth  dorsal  and  fir^t 

lihar  vertebi*3e*      The  operation  was  aecompliwhed  with   considerable 

diffifulty,  and  resulted  in  only  a  partial  return  of  seih<i)>ility.      He  died 

on  tlie  ihineenth  day  atlter  the  operation/-      In  1827,  Tyrrell  operated  a 

ond  time,  and  death  resulted  on  the  eighth  day.*     On  the  30th  of 

St,  1824,  Dr.  J.  Rhea  Barton*  of  Philadelphia,  operated  upon  a 

Hrho  had  been  received  into  the  Pennsylvania  Hospital  twelve  days 

f»re,  with  a  fracture  of  the  arch  of  the  seventh  dorsal  vertebra-      ihi 

ttlif  third  day  he  wa>i  attacked  with  a  violent  ehilK  and  death  took  place 

twelve  horn's  after.     The  diRnection  showed  about  ludf  a  gallon  of  Idomi 

in  the  f^Kwterior  mediajr«tinum,  and  bloody  effusion  existed  along  the  whole 

Inngtli  of  the  apinal  canaL''     The  patient  whom  Imugier  trephined  at  the 

,  biR*  of  the  B|iiuouB  process  of   the  ninth  doi*sal  vertelu'a,  died  on  the 

I  fourth  day,*     The  operation  ha«  f^een  repeated  unsuecesMfully  by  Wick- 

luim,  A r ten  burrow,  Holcher,  Heine,  and  RoiixJ 

Fcbniary  5,  18^34,  Dr.  David  L.  Rogers,  of  New  York^  opc^rated  upon 

[«iuan  wh»j  had  fallen  two  days  before,  breaking  the  arch  of  the  first 

I  Itialmr  vertehni,  and  forcing  the  spinous  process  upon  the  cord.     This 

,  Xnaii  liied  on  the  eighth  day,'^ 

18'S4  Dr,  Bfackman,  f>f  (JiucinnatiT  operated,  his  patient  < lying  on 
ifourth  day.  During  the  same  year*  also,  Dr.  B.  removed  a  portion 
I  of  the  .Hueruui  for  an  injury  of  four  years'  gtan<ling,  with  no  benefit/** 
[lal8o8  Dr.  Stephen  Smith,  of  Bellevue,  removed  tlie  arch  of  the  tentli 
I  J(»r>al  vertebra,  death  occurring  soon  after. *^  December  2i^,  1857,  ten 
Vv^  after  the  receipt  of  the  injury.  Dr.  J.  C,  Hutcliison,  of  Brooklyn, 
atefi  upon  a  man  at  the  City  n*»spital,  Brooklyn,  removing  the 
procej^e*-  of  the  eighth,  ninth,  and  tenth  dorsal  vertebnt.  with 
eterior  arch  of  the  latter.  The  patient  survived  the  operation  ten 
kji,^  Ballingall  mxB  Dr.  Blair  is  reported  in  the  Essays  of  Dr. 
tiro,  S'  — '  ■    as  having  operat^ed  ^ueeessfully,  but  no  j^articulars  are 

ik,  H.  A-  Potter,  of  Geneva,  N,  Y..  ir»fonn8  us  that  he  ha>  upeniterl 
ifw  tiim-sv-  In  the  first  case  he  states  that  he  removed  the  posterior 
iwrtian  »if  the  three  lower  cervical  vertehne.     The  patient  clied  on  the 

CheJiiui's  Sur^en-,  Ainvr.  ed,,  vol.  i,  p.  590. 
^% .  Sir  A.  ('Ooper  on  DUkK*.  and  Fraci.,  Amer.  ed.,  1S51»  p.  47ft. 
-  r  &  Locture«,  bv  TyrroU,  M  Amer.  ed.,  1881,  vol.  ii.  p.  17. 
i.-Chip.  Rev,,  vol  X.  p.  mi. 

Jumn'R  tnl.  uf  Sir  A,  Cooper  on  Diiloc,  «tc.,  p«  42L 
Aincr.  t*d.,  p.  841. 
^u.!iii,  .  ^unjerv,  Amer,  ed.,  vol.  t  p.  690.     Also,  V©lpeati*B  Op,  Surgerv^  1st 
'*f«M.,vot  ii   p;737. 

^  -    ^»urn.  M«l.  Sci,  Miiy,  1836. 

\ ,  Bluckmair'*  ed.,  vol.  ii.  p.  392. 
k  Jf.iirn    Med.,  1869,  p.  87. 
-.  N.  Y.  Med.  Soc,  18t)l,  p,  93. 
-  Militarv  Surg.,  5tb  Edinourgh  ed,,  p.  821» 
12 
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fourtb  day.  In  the  second  ca.se  tlie  doctor  removed  the  spinous  pro- 
cesses^ of  the  fifth  and  sixth  oervieal  vertebrae,  and  the  entire  posterior 
arch  of  the  fifth »  The  sheath  was  not  broken,  '"but  the  cord  wa$i  much 
injureil/'  There  wiks  almost  corajilete  paralysis  of  tlie  extremities,  and 
tliis  condition  wa^  not  remedied  by  tlje  operation.  Three  years  later, 
the  patient  being  still  alive,  but  only  a  vi^ry  slight  improvoment  having 
taken  place.  Dr.  Potter  **  removed  the  fourth,  sixth,  nnd  seventh  eervical 
vertebrse/'  (We  prei^nme  lie  ijitends  to  nay  the  **  fM>8tei'ior  urcht^/'j  At 
the  time  of  the  rejKirt,  January,  lbt>3,  there  wiu  no  further  impr*^ve- 
ment-  Finally  the  drn^tor  reports  a  completely  sueeessful  case*  The 
injury  wjis  of  ''five  montlis'  standing.*'*  Packard  says,  in  a  note  to  his 
translation  of  Malgaigne,  that  Dr.  Potter  operated  on  a  ejise  of  th 
months'  standing,  and  tlie  patient  died  on  the  eighteenth  day*  I  sup[ 
this  to  be  the  same  case.  Lucke  opemted  on  the  eleventh  dorsal  verte- 
bni,  and  the  patient  died  three  months  later. 

In  18G7  JL  Denuce,  of  Bordeaux,  operated,  the  flay  following  the  inci- 
dent, upon  !*  man  aged  twenty-fonr  years,  who  had  a  fraeture  uf  the  last 
dorsal  arch.  The  arches  of  the  la,st  dorsal  and  first  lumbar  were  elevated. 
The  spinal  marrow  did  not  appear  to  be  c<uituseil,  although  he  had  com- 
plete paralysis  of  the  lower  extremities.     The  man  died  two  days  later,' 

These  are  all  of  the  cases  of  which  the  author  has  any  information  in 
which  this  operation  had  been  made,  and  they  have  all,  excepting  the 
two  ca><es  rej>orted  by  Potter  and  the  one  by  Blair,  terminated  fat4tlly  in 
a  very  short  time,  fhe  c^ise  reported  l>y  Alban  G.  tSmith,  *>f  Kentucky, 
is  not  relatcil  in  such  a  manner  a^  to  enable  us  txi  make  use  of  it  siifely, 
nor  IB  it  stated  how  long  the  patient  survived  the  operatitm ;  Gibson  says 
it  gave  no  |iermanent  relief.  The  example  mentioned  by  an  English 
writer  is  CJiually  unreliable,  inasmuch  as  it  is  given  only  upon  rumor,  and 
but  a  **few  months'*  had  ehi]>scd  since  the  openition  wa.s  performed.  It 
wa8  sjiid  to  have  been  made  in  the  year  18^^8,  hy  a  surgeon  of  the  name 
of  Edwards,  in  8onth  Wales;  and  it  wa.s  jiffirmed  that  the  compression 
was  relieved  and  that  the  patient  'Nlid  well.''*  So  unique  a  cjise  would 
certainly  have  found  Ijefore  this  an  ample  conhrmati*u»,  Indecnl,  I  must 
say  that  none  of  the  eases  reported  a.s  successful  give  any  evidence  of 
authenticity. 

Expcrietice,  then,  seems  to  have  shown  that  we  have  little  or  nothing 
to  expect  from  this  surgical  expedient;  an«l,  notwithstanding  the  strong 
hope  expressed  by  Sir  Astley  Cooper  that  Mr.  Cline's  o[K*ration  might 
hereafter  prove  a  valuable  resource,  and  contrary  to  the  conclusions  which 
I  in  common  with  many  other  surgeons  had  dmwn  from  the  anatomical 
relations  of  these  parts,  I  am  compelled  rebictautly  to  declare  that  the 
expedient  is  scarcely  worthy  of  a  trial*  To  the  same  conclusion,  al»o, 
many  of  the  most  distinguished  surgeons  have  arrived,  among  whom  we 
may  mention,  m  especially  entitletl  to  confidence,  Brodie,  Liston,  Alex- 
ander Shaw,  Malgaigne,  and  Gibson. 

**  Chfdevergne,  after  analyzing  the  previous  papers  of  MacDonn el  and 
of  Fulizet,  ha.s  collected  %'>  ciLses  of  trephining  of  the  spine^  which  give 

»  Amer,  M**d.  Times,  Jun.  10,  186iJ. 

*  Locke,  Denuce,  Frunch  ed.  of  thb  treatiae,  p.  167.     Poiniot. 

*  Edwards,  BritiBh  nad  Foreign  Med.  Rev.,  lS88,  p.  102. 
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■ht*  folhmiiig  re^ultM:  12  i»|ierutron.s  performed  in  the  dnrsrv-luiiibar  ri'gion 
Hjfaow  10  deaths  1  cure,  aiid  1  nuktjowii  result;  out  of  13  operations 
BperfnmietJ  in  the  cervical  region,  there  were  9  deaths  and  4  recoveries ; 
Kiaking  a  total  of  25  operations,  with  W  ileathH  and  5  recoveriei<.  This 
■rntio  of  8ucce8?*ful  vii^vH,  SL^  Chedeverj^me  says,  miji;ht  poHsilrly  he  smaller 
HhpH  that  furnishiMl  when  tlie  eascH  are  left  to  l he nj selves."' 
H*^hat  more  can  be  >*aid  of  the  attempt  to  raise  the  dej pressed  hone  hv 
Halting  the  spiuou:^  proeess  with  the  fingers^  or  with  a  pair  of  strong 
BiMiketl  forcepw**  pa.sse<l  through  the  skin,  or  finally,  if  this  cannot  be 
■cme%  by  laying  hare  both  side^  of  the  process  and  seizing  ufK>n  it  with 
■  pair  of  finn  tenaeula?  This  is  the  alternative  presented  to  Malgaigue, 
^>d  which  lie  ventures  to  recommend  a,^  tleserving  a  trial.  In  the  ab- 
MOee.  however,  of  any  testimony  in  its  fav<^r,  beyond  the  mere  rational 
jigiiment  adduce<l  by  tliis  distinguisheil  writer,  we  must  waive  any 
^krther  coni^ideration  of  the  subject;  only  expressing  our  conviction  that 
K  will  bo  found,  after  a  fair  trial,  as  usele**s  and  as  inexpe<lient  sis  the 
Bft4>ro  severe  operations  of  (line, 

V  Jeflfrtes  Wyman,  of  Boston,  has  met  with  eleven  spe*»imens  of  old  united 
IhM'turt^  of  the  vertebral  an-hes  CH^curring  in  the  fourth  or  filth  lumbar 
■fertebne  between  the  h>vver  articulating  und  tlic  transverse  processes. 
^pe  b&s  alis»>  met  with  the  same  fracture  once  in  the  third  himb,ar  vertebra, 
Bhe  fre<|uency  of  this  peculiar  form  of  fracture  in  this  region,  Dr.  Wyman 
Hficribes  to  the  fact  that  the  up]»er  and  lower  articulating  ju^oecsses  are 
pridelj  separatal  from  eju-h  other,  and  eonnecteiJ  only  by  a  narrow  ne**k, 
ID  which  refipec^t  they  contrast  very  stnuigly  with  the  d«trsal  vertehne; 
ad  he  supposes  that  the  fractures  may  be  cause*!  by  either  u  forcible 
poding  of  the  l>tMiy  backwards,  or  hy  the  shock  resulting  from  a  fall 
om  a  height  in  which  the  force  of  the  concussion  is  conveyed  downwards 
through  the  pelvis.  In  no  case  bi^  the  existence  of  this  fnictnre  been 
I  recognized  during  life,  nor  is  it  jtrobahle  that  its  occurrence  would  cause 
kanj  markcil  symptoms  unless  it  had  been  caused  by  a  blow  directly  from 
Hehind.' 

^B  As  to  the  therapeutical  treatment  of  the  various  symptoms  bchuiging 
^Hd  these  accidents,  and  in  relation  to  the  prognosis,  the  remarks  which 
^Hvie  shall  make  will  he  found  erpially  applicable  to  fractures  of  the  bodies 
|Br  the  vertebra*,  and  we  sliall  reserve  the  consideration  *if  these  topics 
F    f>r  the  following  section. 

I  4,  Fractures  of  the  Bodies  of  the  Vertebrae. 

The  »ame  causers  which  produce  fractures  of  the  arches  may  produce 
«L*o  fractures  of  the  bodies  of  the  vertebrte,  that  is,  bh>ws  received 
<iirectly  upon  the  ex  t  reitiities  iif  the  spinous  processes;  but  in  these  civses 
the  arches  are  generally  broken  at  the  saTue  titne. 

In  other  ca^es  the  bodies  of  the  vertelu"!^  are  broken  by  falls  upon  the 
of  the  head,  by  whicli   the  vertebra?  are  not  only  driven  forcibly 

Sjefhcr,  but  often  doid)leil  ftU'wards  upon  each  other;  or  the  patient 

J  have  alighted  nptm  his  feet  or  upon  his  sacrum. 

'  Ch^uvi^q^iie,  Poinmit,  yp.  cit.,  p,  UJT, 

*  Wynmn,  B<i*t4in  Med,  Mnd  Sur^.  fJourn*,  Aug,  l-%  lb01>. 
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Reveillcm  fuis  re}K>rte<l  a  nu^e  of  fnictiirc  of  the  fifth  cervical  voit€»bra 
fnun  miL'iciiIiir  action,  wliirh  occurrtHl  in  diving.  The  mail  wan  takctt 
out  of  the  water  itiicoiisciows*,  afid  dtecl  in  n  few  hours,  having  clocIartMl 
bc-foix*  (Iwith  tluit  liis  hccui  did  not  strike  the  hottoni,  although  he  had 
jnnij>ed  from  :i  hei^^lit  of  seven  or  ei^ht  feet,  and  the  water  wjts  f>nlv 
three  feet  tlei^p.'  Tiie  statement  of  ihe  suRerer,  under  such  circnm- 
stances,  could  not  reallv  |»ossess  nvueh  vahie,  and  we  tliink  we  f*w  g<.H»*[ 
reason  to  8Up]Mj8e  tliat  he  wa?i  mistaken.  Soutli  idwo  relaleti  ii  ciu*i.»  of 
fracture  of  the  fourth  and  fifth  cervical  vertebnae  ocea^sioned  liy  diving, 
in  which  it  was  supposed  that  tlie  frsicture  was  caused  hy  the  eoncii^oii 
of  the  lieud  u|)tui  the  waten'' 

Mnl;^!ii;;jue  sjiys  tlie  spine  bends  at   tlnee  principal  j)oints;  comprise 
the  first   lietween   the  third  iin<l   seventli  cervic4i;l  vertebra%  the  sectim 
between  the  eleventh  dorsal  and  second  himlmr,  the  third  between  the 
tourth   Uimbar  and  tlie  sacrum  :  and  that  a  majority  of  tlic  fnictures  of 
the  vertebra^  occur  at   these  jjoints  of  flexion.     He  nuikes  an  argument 
from  tliis  also  that   these  fractures  ''are  <reJiendly  the  result  of  counte 
strokes,  as  the  efTccl  i»f  forciide  Ilex  ion  of  tlie  column  either  furwanb  oi 
liack wards/'     Malgaigne  observes,  uuireovcr,  that  dislocations  follow  the 
same  rule. 

M,  Cliedevergne  thinks  that  indii^ect  fractures  are  much  more  fn^picnt 
than  direct,  and  he  makes  of  these  two  varieties,  namely,  those  c^4us*h1  by 
tearing  ami  those  caused  by  crushing,  the  former  lieing  the  result  of 
forced  flexion  forwards  ur  bnckwsjrils,  the  Icsiotj  being  usually  at  th 
twelfth  doi'sal  or  firs!  hinduir.  By  experinieut  on  the  cadaver*  M*  Cht*- 
devergne  has  detenu ined  that  in  flexion  forwards  the  apojdiysis  of  the 
twelfth  dorsal  vertebra  is  lu*oken  off,  the  great  superspinons  ligament 
tonu  and  finally  the  body  of  the  vertehni  is  separated  into  two  parts,  of 
which  tlie  siiperir>r  is  the  smallest.  In  flexior*  Imrkwiirds  the  primary 
lesion  takes  place  in  front/ 

The  direction  of  the  line  id'  fracture  varies  gieatly  in  the  clifferent 
examples  which  we  have  seen  ;  some  are  crushed,  and  uuire  or  less  com- 
minuted. In  some  cases  a  narrow^  |uece  is  chifiped  from  the  nuirgin, 
r>thei's  are  broken  transverstdy,  ancl  othei*s  oblitjucly.  In  fildirpie  fnic- 
tures  the  Itric  of  the  fracture  is  generally  fr^au  behinil  fbr\vards,  and  from 
alK»ve  chtwnwards.  Malgnigne  thinks  that  a  crushing  or  counjiinution 
can  only  occur  from  a  forciide  flexion  forwards;  but  I  have  seen  at  least 
one  example  in  which  this  was  not  the  fact ;  the  |>atient  having  fallen  mt 
as  to  strike  with  the  back  of  his  neck  npcui  an  iron  bar.  This  was  the 
ea»e  of  the  sailor,  to  which  I  shall  again  refer  more  particidarly. 

Tlie  u]>pcr  fragment  is  almost  always  tlmt  whicdi  suffers  ilisplacement ; 
sonjetimes  being  simply  driven  downwards,  and  thus  uuitle  to  penetrate 
more  or  less  the  lower  fnigment ;  ;it  other  times,  a^  in  certain  tnifisverse 
fractures,  it  is  only  displaced  forwards,  and  jn  still  other  c^xamples*  where 
the  fracture  is  oblique,  the  upper  fr-agiuent  is  displaced  both  downwards 
and  f^irwards. 


'  Keveili(»n,  Chelui8*s  Surg.,  note  by  Soutb,  Tol.  L  p.  684. 

»  South,  ibid.,  p.  688. 

■  Chedevergne,  Mem.  de  PAcad.  de  M§d.,  Paris,  1S09-7O,  tow.  29,  p.  73. 


FuK  41. 


FRACTURES    OK    THE    IU.H>1ES    OF    THE    VERTEBR.*:.      iHl 

III  the  first  and  lust  *if  tljrs*'  exjiinples  tlii*  spirio  l»et'<»iut'>»  lu'iit  forw:ir<!s 
lit  i\w  jMHnt  of  fnirtuiv,  |»r<KluciM<:  mi  m\^\v  of  wliicli  iIjc  mmt  salient 
|»ojni  |iosterif>rly  is  reprej^enteil  hy  the  extremity  af  the  Kfiinou»  proceps 
bolon^jin^  to  the  ht^iktm  vertebi*!i;  in  the  »e€OTirl 
exafnjjle  the  s|iiiiiHis  pri»ees8  of  the  hrokeii  verte- 
bra i«  depres«4eil,  nriil  tlie  pnn-ess  uf  the  vertebru 
nejcf  helnw  is  rehitively  proTiiiiieiit. 

hi  «  pretty  lar;re  proportion  n\'  eanes  also  tUv 
fnietiin*  of  the  liody  of  tfie  vertehni  is  eompli- 
c^it<*«I,  lui  we  hiive  aln*ii<ly  stated,  with  n  fnieturi* 
t»f  the  un'hes,  in  some  instmices  with  ii  frm-tun* 
of  the  ohli<|i»e  [iroeesses,  uhd  witli  n  tlisfonitioTK 

Sytnptomtt. — Severe  ]min  nx  tlie  sent  f)f  fnit- 
lure*  felt  es|K'eially  when  tlie  purl  is  touched  or 
the  bmly  is  inovecL  tenderness,  8wellin|^,  ecehy- 
Iii0sij»  iiccasionally  crepitus,  i\  flight  nrigiihir 
fdifltoition  of  the  8pine,  or  8im|>ly  ;i  triHin«j  ir- 
ty  in  the  [*ogition  of  the  prore>ises,  iind 
^  of  all  the  part8  whose  nerves  t^ike  their 
origin  IhOow  the  fnietiire,  are  the  usual  signs  of 
tho  ttreident. 

TI»e  jiHntlysis  may  he  dne  to  the  mere  pre«aui*e  of  the  displaeeil  fnig- 
inenbi.  hut  it  is  miieh  more  fiften  due  to  n  severe  and  invjtnndih*  legion 
•*f  the  eord  itself.  I  have,  in  one  instanee,  i*een  the  r«»nl  almost  eom- 
pletely  sepanited  at  the  point  of  fnietiire,  althoiicrh  the  ilisphieement  of 
the  fnigments  was  ir»eonsiderahle. 

Aecrorajmnyin;:  the  paralysis  of  the  bladder,  there  Inis  been  generally 
ob^en'tnl  an  alkaline  state  tif  the  urine,  an<l  subaeiite  inflammation  of 
the  c*oai5  of  the  bladder.  Priapism  is  present  in  a  certain  j>roprnlion  of 
ikaea. 

Those  who  die  iinmeiliately  seem  to  }>e  asphyxiated;  while  those  who 
die  later  wear  out  from  general  irritation*  this  eianlition  being  fre<|uerjtly 
accoinpiinied  with  an  obstinate  diarrhii?a  and  vomiting,  A  few  become 
ocmiatose  Wfi>re  death. 

It  will  be  JHim.  moreover*  thiit  a  eertain  ]»ro[M)rtirm  finally  reeover ; 
but  s^careely  ever  are  all  the  bmetions  of  the  bnd>s  and  of  thr  boily  com- 
pletely restftred. 

We  shall  render  this  jiart  n{  our  description  of  these  accident.'^  more 
iiitelligible  if  we  regarrl  them  as  tliey  oeeur  in  the  varions  portions  of  the 
.spinal  eolutuu,  since  the  symjitoms,  [U'ogn<>sis,  and  treatment  Imve  refer- 
ence mainly  to  the  pt»int  at  which  the  frat^tnrc  has  (K-currcd, 


Oblique  fmeture  of  tbe  bntljr 
of  11  rerlebrii. 


1.  Fraetures  of  the  Bodies  of  the  Lumbar  Vvrtehrw, 

The  Hpinal  cord  terminates*  in  the  adult,  at  the  htwer  border  of  the 
first  lumbar  vertebra*  but  in  tlie  child  at  birfli  it  extentls  as  low^  iis  the 
third  lumbar  vertebra.  The  remainder  of  the  verteliral  canal  is  occupied 
by  the  leaiih  of  termimil  nerves,  called  collectively  the  canda  equina. 

The  nerve!*  which  emerge  from  the  intervertebral  foramina  belt>w  tlie 
fourth  and  fifth  lund>nr  vertebnv.  unite  with  the  sacral  nerves  to  foim  a 
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plexius  wliit'h  supplies  the  fipliiiicter  iiiul  levator  ani,  the  perineal  muscles-, 
the  fletniHi^r  arni  aceelenitor  iiritiie,  tbe  urethra,  the  glarus  jH^ni^,  ami  u 
great  proportion  of  the  lower  extremities.  It  ^^ill  be  appirerit,  then*- 
fore,  that  n  fraettire,  with  (lisjjlacemenl,  of  even  the  hiwt  vertehm  of  the 
eoluuuL  involves  tlie  possil>ility  of  more  or  U'hh  panily>*i>*  <»f  all  t\uvM* 
parts  .supplied  Ity  this  plexus,  ami  that  in  proportion  as  the  fraeture  in 
higher  in  the  vertebral  column,  will  the  f*r<ihaliility  of  additional  eompli- 
catioiiK  be  increased.  Iti  other  wonls,  in  addition  to  the  more  or  Iv^^ 
complete  loss  of  function  in  the  organs  supplied  by  the  ilio-^ia^ral  plexus, 
there  will  probably  be  a,*^soeiated  los^  of  funetion  in  other  organj^,  ?*up- 
plied  from  sourees  above  tliis  point  <if  the  vertebral  canab 

A  fraetnre.  however,  of  the  bo<bes  of  tlie  foin^th  or  fifth  bindmr  verte- 
bra, jtrodnced  by  a  din-rf  blow,  is  exceeilin;irly  i*art%  owintj  to  the  protiHv 
tion  whieb  it  rei^eives  from  the  ahe  of  thf  jielvis. 

Dr.  Alexander  Shaw  Iuls  re|>orted  four  eases  td"  fnieture  beh>v  the 
second  lumbar  vertebra,  whieb  were  unaeeompaniiHl  with  any  degree  of 
paralysis,  and  wlneb  wrri;  followed  by  speedy  ree*»very,*  a  ci re imi stance 
which  he  amribes  to  tlit'  tact  that  the  cauda  etjiiina  is  ci»mpo8ed  of  ner\'e» 
possea^JTig  eonsuienible  finiiiii'ss,  and  suspeuded  l(H*suly  toif ether:  for 
this  reason  they  escajie  pressure  by  slipping 
FiQ.  42.  among  themselves,  and  suffer  less  injury  from 

the  same  arncMint  of  compression  than  the  nietUdla 
spittalis. 

In  tlu^  two  ftillowing  eases  the  results  were 
less  furtuTjate,  yet  rei^»veries  seem  to  have  taken 
[ilace, 

A  boy  was  admitted  into  St,  George's  Hos- 
pital, in  September,  1827,  with  a  fi-aeture  and 
eousiderable  flisplacement  of  the  third  and  fourth 
lumbar  vertebne,  the  displacement  being  suffi* 
cieut  to  cause  a  manifest  altenition  in  tlie  figure 
td'  \m  spine*  His  lower  liudis  were  pandy«ed. 
An  attempt  was  made  to  restore  the  displace<l 
vertebne,  luit  it  was  attenfled  with  only  [lartial 
success.  At  the  end  of  a  month  he  had  slight 
inv<duntary  motions  of  the  lower  extremities,  and 
at  the  cuime  time  be  began  to  recover  the  power 
iif  iisiTtg  them  vohintarily.  Three  or  four  months 
after  the  receipt  ot"  the  injury  he  left  the  hosj»ital,  and  the  history  of  his 
case  was  interrupted  at  this  dat*'.^ 

Dr.  TliHUipson,  of  Goshen,  N.  Y.,  reports  also  a  fracture  of  either  the 
thinl  or  fourth  linn  bar  vertebni,  folb»we<l  by  recovery.  The  patient  fell 
from  the  roof  »if  a  iifiusi%  striking  first  upon  his  feet  and  then  npfiii  liis 
butt*K'ks.  This  ♦M.enrred  in  OetMl>er,  Iho^J.  The  usual  signs  of  a  frac- 
ture were  preRmt,  such  as  paralysis,  etc,  A  bedsore  fiirmed  above  the 
top  of  the  sacnnn,  and  a  piece  nf  bone  exfoliated,  which  seemed  to  belong 
to  the  hist  luudiar  vertebra,      lie  was  confined  to  his  be<l  sc^ven  months.' 

^  ShaWi  Iiondon  Med.  Ga^.t  voL  xnu 

'  Brodie,  Sir  Ast.  Cooper  on  Disloo.,  op.  cit,,  p.  471. 
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AfU*r  eighleeu  monthg  he  began  to  use  crutches.  At  the  end  of  iihrmt 
y^ars  ttll  inifirovement  ceased,  at  which  time  lie  eoiild  ijot  qiiitt* 
id  iJone;  V»'t,  witlj  ihe  aid  af  iip|junitim,  he  mis  iihle  tu  get  about  tlie 
etiuntrv  and  vend  Ivmks,  prints,  etc.  This  was  ^\m  his  coiiditiou  one 
yeur  later.' 

A  patient  in  Guy  s  Ilo^pital,  under  Mr.  Key,  with  a  fi'acture  of  the 
fin^t  lumbar  vertebi*a»  lived  one  year  and  tw*»  daya-  On  examination 
ai1t4?r  deatfi.  it  was  ascertained  that  bony  union  had  occurred  between  the 
firagmentu,  and  that  the  spinal  marrow  was  completely  separated  at  the 
point  of  fracture.^ 

Mr.  Harrold  relates  a  case  of  fnicture  of  the  first  and  necond  lumbar 
rtebra%  in  which   the  patient  surv^ivetl  the  accident  one  year,  lacking 
lie  days;  death  having  resulted   finjilly  from  a  sore  on   the  tuberosity 
of  thf*  ischium  and  disease  of  the  bone.      After  (k*ath  it  was  asceitained 
tlmt   the  fiTK^ture  liad   unitetl   by  bone,  and  that  the  spinal   marrow  was 
aIiuo«4t  conjpletely  cut  in  two,  the  divided  extremities  lading  enlarged  an*! 
paniteti  nearly  an  inch  from  eaeli  other.* 


2.  Fractures  of  the  Bodies  of  the  Dorsal  Vertebrce. 


I  In   tlte^  i^xamples  the  same  organs  are  ptiralyzed  ns  in  the  fractures 

lower  down,  in  addition  to  which  there  is  genenilly  coiisidenible  disturb- 
anee  ^f  the  functions  of  respiration,  irregular  action  i>f  tlie  heart,  indi- 
geetion,  accompanieil  with  a  tympanitic  state  «>f  the  lM)wel8. 
I  Dupiiytren,  who  rejiorts  8€'veral  exanifdes  of  fractures  of  the  dorsal 

^bertebne,  has  not  taken  the  pains  to  record  the  length  of   time  they 
^Riirvived  the  accident  except  in   two  instances,  both  of  which  were  frac- 
tures of  the  eleventh  vertebra.     One  died  of  suffocation  *>n  the  tenth 
day,  and  the  other  on  the  thirty-second*     In  Sir  Astley  ( V>per's  cases* 
mention  is  made  of  a  fracture  of  the  twelfth  d^irsiil  vertebra,  which  the 
Tit  survived  fifty-two  diiys,  one  of  the  tenth  dorsid,  whit^h  tcrmintited 
ly  in  six  days,  and  another  of  the  ninth  dorstil,  which  did  not  result 
m  d«*iith  until  after  nine  weeks. 

In  1853  Dr.  Park  man  presente*!  to  the  B<^ton  StXJiety  for  Medical 
Improvement  a  specimen  of  fiiu'ture  of  the  fifth  ihu'^il  vertebra,  the 
biKlies  of  the  third  and  fourth  being  also  displaced  forwards,  in  which 
position  they  hsid  l>ecoine  finidy  ossified.  The  spirtal  cord  luid  been 
Ciunpleleiy  separated,  yet  the  patient  survived  the  accident  two  njonths.* 
Dupuytren  has  relatetl  also  two  examples  of  fractures,  one  of  the  tenth 
and  the  other  of  the  last  dorsal  vertebra,  from  which  tlie  patients  com- 
pletely recovered  at\er  from  two  to  four  nu>nths*  confint^ment.'*  A  similar 
ca£6  is  relatcil  by  Letite,  of  New^  York.  Barney  Mctiuire,  having  fallen 
a  distance  of  twelve  or  fifteen  feet  upon  his  back,  wiis  found  with  nearly 
eompletc  pandysis  of  his  lower  extremities  and  of  his  bhwlder.  Swelling 
existed  over  iJie  lower  dorsal  vertebra*,  and  this  point  was  very  tender. 

'  Thompacmt  Ainer,  Journ.  Med.  Sci.,  Oct  18Q7,     Lente's  paper. 
'  K«\v,  A.  CcKipor  oa  Diskni.,  etc.,  op.  cit,  p,  467, 

*  Hn"rn>ld»  A,  Co<>per»  op.  cit.^  p.  464. 

*  Piirkm»n,  New  York  Joum.  Med.,  March,  1868»  p.  286, 

*  Dupuytren »  op.  cit.j  pp.  866-7. 
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Sulisequently,  when  the  swelling  subsided,  the  jm>minence  of  tlae  spinous 
pnieesses  of  the  tenlli  mu\  eleventh  ihwml  vertehne  pul  the  ijiH^hnn  nf 
a  fi-aciure  bey^nnl  (louht.  Gimlimlly,  urHler  the  ime  of  cups,  atryehnia, 
luiiierHl  jiciils,  laxatives,  buehiu  and  eleetncity,  hia  syiiipttims  impri:ivecl, 
Tn  six  months  he  wjib  nhle  tn  walk  jilKint  the  streets,  and  four  years  after 
the  aeeiilent  he  wa,s  employed  in  ti  foundry  under  recjular  wago^,  Ueing 
able  tu  stiinil  fifteen  nv  twenty  niinntei?  at  a  time,  and  to  walk  half  a  mile 
with<mt  resiling.  At  tfiis  time  there  remained  no  tenderne^is  in  th*'  si  tine, 
but  the  projeetion  of  tlie  process  wai^  tbc  same  as  at  firsts 


3.  Fracture*  of  the  Bodies  of  the  five^  lower  Cervical  Vcrtcbia, 

We  nliall  ttow  bave  added  X\\  the  ^jnnptoms  already  enumerated, 
paraly^iis  of  the  upper  extremities,  greater  embarrassment  of  the  respim- 
tion  with  dimiiiished  action  nf  rhe  heart,  and  more  complete  \ty^  of 
sennation  and  volition  in  the  bwer  ]»art  of  tlie  l»ody.  In  general,  also, 
the  eyes  and  face  Itiok  congesre<b  owing  to  the  imperfect  arterialization 
of  the  blooii,  and  death  is  more  speedy  and  ineviDdde  than  in  e.xamples 
of  fracture  oc^curring  b>wer  down. 

In  ten  recorded  examfiles  of  fractures  of  the  five  lower  cervical  ver* 
tebrte  which  I  have  been  able  to  collect,  one  died  within  twenty-four 
hours,  four  in  about  forty-eight  hours,  one  in  eleven  day8,  and  one  lived 
fifteen  weeks  and  six  days,  one  al>out  four  montlis,  one  fifteen  montlig, 
and  one,  reported  l>y  Hilton,  survived  fourteen  years.'  The  most  com* 
mon  period  of  death  seems,  therefore,  to  be  about  forty-eight  hours  after 
tbc  receipt  of  the  injurj\ 

The  example  of  the  patient  who  survived  rbe  accident  fifteen  weeks 
and  six  tlays,  is  recorded  by  ^Ir.  Greenwood,  of  England.  A  woman, 
Mary  Vincenl,  let,  47,  was  injured  by  w  blow  on  the  back  of  her  neck, 
but  she  was  not  seen  by  Mr,  Greenwood  until  after  eleven  days,  at  which 
time  she  was  hi-eathing  with  difficrilty,  occasioned  by  paralysis  of  the 
iiiterrostal  muscles,  respiration  l»eing  carried  cm  by  the  diaphntgra  and 
a})donjinaJ  muscles  alone.  This  was  the  extent  of  the  piralysis.  There 
seemed  to  he  a  depre^'^ioii  opposite  the  fourth  an<l  fifth  cervical  vertebra*, 
and  pressure  at  this  jKiint  occasioned  universal  paralysis,  a.s  did  also  tlie 
action  of  coughing  ami  sneezing.  About  three  weeks  after  the  aeeideiit, 
she  attempted  for  the  first  time  to  move  in  order  to  have  her  clothes 
changed,  when  she  was  immediately  seized  witb  paralysis  in  the  right 
arm  and  hand.  After  this  she  lost  her  ajipetite,  had  frefpient  attacks  of 
]>»^rging,  and  thus  she  gradually  wore  out.* 

Till"  patient  whfj  survived  about  four  months  was  admitted  into  Hotel 
Dieu,  umler  the  care  of  Dupuytren,  in  182^),  on  account  of  a  fmcture  of 
the  fourtli  cenicnl  vertebm,  caused  by  a  fall  on  the  back  of  his  neck,  and 
suffering  from  paralysis  of  the  bladder  and  extremities.  After  two 
m<>nths  and  a  half  of  entire  rest,  be  wita  convalescent,  and  quitted  the 
hospital,  w^ith  only  slight  weakness  in  his  left  leg,  and  with  his  head  a 

*  U-nle,  Am^T.  Jr.tirn.  Med.  Sci.,  Oct.  1867,  p.  861. 
>  Hilton,  Lond.  Litnc<>i,  Oct  27,  1860. 

•  Greenwood,  Sir  A.  Cooper  on  DUloc.,  p.  472. 
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hule  U>wcd  tV»nviini>^.  in  retuming  fmni  a  long  walk  lie  tVll  |iaruly>:<.»d, 
anil  rcTnurne<l  in  \hv  ojien  air  all  ni^ht.  Fram  tins  ximo  \w  t-ontinut'il  tci 
fnil,  titi<i  <lifMi  tliirty-fonr  days  after  the  Hei'*»nd  fall.  <)u  examination 
jif^er  di.*ittb,  tlic  body  «>f  tfte  vertebra  was  found  to  be  bnikeii,  and  aliM^  the 
]»rfHH^ei}<«*£  of  the  fiftij,  allowing  the  forirtli  t*»  slip  forwards  and  compress 
tbt*  ami,  A  true  ealliis  existed  in  fr^mt  of  thei^e  bones,  whieli  h»okod  as 
if  recently  bmken.  Tlie  cord  itf^elf  exhibittHl  an  annular  ennMrietimK 
whieh  Oupuylren  eoticeived  to  be  the  Beat  of  the  ra-iginal  lesi^m  nrirn»wed 
by  cicatrisation.' 

The  followitig  examplo  fumiiHliefci  a  fair  illustration  of  the  usual  phe- 
nomcua  which  accompany  iVaeturcH  of  tlie  third  or  fiairth  cerv^ical  ver- 
tebra. 

On  the  25th  of  July,  1857,  a  sailor  fell  backward>  from  the  wlnirt; 
8triking  with  the  naf»e  of  his  neck  ujHin  a  bar  of  iron.  I  naw  him  on 
the  following  day.  in  eonj*ultntion  with  his  attending  pliy^sieian,  Dr. 
Edwards.  He  wa.H  lying  upon  his  back,  luvathing  raj)idly.  His  bmn-r 
extremitit^  were  completely  paralyzed;  legs  an^l  feet  swollen  arid  purple: 
right  arm  completely  jia ndyzed^  atid  bis  left  partially;  from  a  point 
below  the  line  rtf  the  .neeonii  nb,  there  wai^  no  sensation  whatever;  his 
bowels  had  n(*t  moved,  although  he  had  already  taken  active  catharlic^s; 
ihf  uiine  bail  bt*eii  dmwn  with  a  catheter:  the  pulse  was  slowei-  than 
nHtur»L  and  irregular.  He  was  constantly  vomiting.  In  rejdy  to  ques- 
tioos,  he  said  that  he  felt  wtII,  articulating  distiuctly,  attd  with  a  g*KHl 
voice.  His  eyes  and  face  were  somewhat  congesteti  but  witli  tliis  exeep- 
tiofi  bin  countenance  did  not  betray  the  least  physical  disturbance.  lie 
ViYeA  in  this  inrndition  about  forty  hours,  frnly  breathing  shorter  and 
rfiorter,  and  his  consciousness  renuiining  to  tlie  last  njoment. 

Tn  proceeding  to  examine  the  s]jine  a  few  houi-s  after  deatli,  and  befort* 
»iijr  ificisiion  wa>j  raatle^  we  w*ere  unable,  upon  the  most  minute  examina- 
tion, U»  detect  any  irregularity  of  the  prm'esst^s  of  the  cervical  vertebrae, 
or  luiy  crepitus;  but,  on  dissecting  the  neck,  we  found  that  the  arches  of 
the  third  atid  foiirrh  vertehne  were  broken,  and  the  spinous  proeesses 
sli|rhtly  depressed  u|>on  the  cord.  The  bodies  of  the  corresponding 
vertrbrte  were  comminuted,  and  the  vertebne  above  were  driven  down 
ufKUi  them^  CiUTying  the  proeesses  in  the  sanuMUrcction.  The  tliec^i  and 
the  spinal  marrow  were  almost  completely  severed  upon  a  level  with  the 
fourth  vertebra. 

A  man  residing  in  Erie  Co.,  N.  Y.,  was  thrcjwn  backwards  sudderdy 
from  the  back  end  of  a  wagon,  alighting  upon  the  t<iji  of  bis  head.  l>r. 
Mixer  having  refjuested  me  to  see  this  patient  with  bini,  I  found  the 
symptoms  almost  an  exact  counterpart  of  th(>»e  which  belonged  to  the 
ai»e  which  I  have  Just  described*  except  that  a  cix^pitus  and  a  mobility 
itf  the  fnigments  c<*uld  be  ilistinctly  felt  in  the  upper  and  Iiack  part  of 
bis  ne<*k.  His  death  oecurred  in  v^^ry  much  the  sjune  manner  ufter 
a)K»ut  forty-eight  hours.  Ni»  autopsy  was  allowed.  We  noticed  in  this 
Cttde,  also,  that  whenever  he  was  tunu'd  over  np*>j\  bis  face,  respinition 
nloimt  entirely  ceased,  but  it  was  immediately  restored  bv  hivii»*£  hitn 


I)n|iiijtren,  op.  cU.^  p.  368. 
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again  on  his  back.     Many  other  similar  examples  have  from  time  to  time 
come  under  my  notice. 

Strains  of  the  Ligaments  and  Muscles. — Dupuytren,  Sir  Asdey 
Cooper,  South,  and  other  surgeons  have  related  cases  simulating  fiuctme, 
but  which  proved  to  be  strains  of  the  ligaments  uniting  the  cervical 
vertebrae,  accompanied  with  more  or  less  injury  to  the  spinal  marrow. 
In  one  instance,  I  have  met  with  what  has  seemed  to  be  a  strain  of  the 
ligaments  and  muscles  of  the  neck,  but  which  presented  no  symptoms  of 
serious  injury  to  the  spinal  marrow\ 

John  Neuman,  of  Canada  West,  set.  25,  fell  headforemost  finom  a 
height  of  fourteen  feet,  striking  upon  the  top  of  his  head.  He  was  taken 
up  insensible,  and  remained  in  this  condition  six  hours.  When  concioas- 
ness  returned,  his  head  was  very  much  drawn  backwards,  and  it  was  im- 
possible to  move  it  from  this  position.  There  was  no  lack  of  sensibility  or 
of  the  power  of  motion  in  his  limbs,  and  all  the  functions  of  his  body 
were  in  their  natural  state;  but  he  has  suffered  with  occasional  severe 
pains  in  his  arms  ever  since.  The  accident  happened  on  the  twenty- 
fourth  of  November,  1857,  and  he  called  upon  me  eight  months  after. 
His  head  was  then  forcibly  bent  forwards  instead  of  backwards,  into 
which  position  it  had  gradually  changed.  In  the  morning  he  generally 
was  able  to  erect  his  head  completely,  but  after  a  few  hours  it  was  con- 
stantly drawn  forwards,  as  when  I  saw  him.  There  was  no  tenderness  or 
irregularity  over  the  cervical  vertebrae,  and  he  was  so  well  as  to  be  regu- 
larlv  employed  as  a  day-laborer. 

Concussion, — Sir  Astley  Cooper  has  collected  four  examples  of  what 
he  tenns  "'concussion  of  the  spinal  marrow,'*  all  of  which  recovered  after 
periods  ranging  from  a  few  weeks  to  many  months ;  but  in  only  one  case 
is  it  stated  that  the  recovery  was  complete.^  Boyer  also  enumerates  three 
cases  of  concussion  which  came  under  his  own  observation,  all  of  which 
terminated  fatally  in  a  short  time.  In  the  first  example  mentioned  by 
Boyer,  the  autopsy  disclosed  neither  lesion  nor  effusion  of  any  kind ;  in  the 
second  case,  it  does  not  appear  that  any  autopsy  was  made.  The  third  is 
related  as  follows:  *' A  builder  fell  from  a  height  of  fourteen  feet,  and 
remained  for  some  time  senseless ;  and,  on  recovering  from  that  situation, 
found  that  he  had  lost  the  use  of  his  inferior  extremities.  He  had  at  the 
same  time  a  retention  of  urine,  an  involuntary  discharge  of  the  feces,  and 
some  disorder  in  the  function  of  rt»spinition.  Death  followed  on  the 
twelfth  day  after  the  accident.  The  body  was  opened,  and  the  vertebral 
canal  was  found  to  contain  a  sanguineous  serum,  the  quantity  of  which 
wius  sufficient  to  fill  a  little  more  than  its  lower  half.*'*  No  doubt  some 
of  the  cjustw  reported  as  concussion  were  only  examples  of  paralysis  from 
extravasation  of  blood,  a  circinnstance  which  is  peculiarly  likely  to  happen 
as  a  result  of  the  rupture  of  one  of  those  numerous  large  vessels  which 
surround  the  vertebrae  outside  of  the  thecae.  It  is  seldom  that  the  vessels  of 
the  cord  itself  give  out  sufficient  blood  in  these  cases  to  cause  compression. 
Possibly  examples  of  comprt^sion  as  a  result  of  extravasation  of  blood 
may  sometimes  be  nH^-ognized  by  the  fact  of  the  gradual  approach  of  the 
paralysis  after  the  lapse  of  several  houi-s,  as  has  occurred  recently  in  a 

*  Sir  A.  Cooper,  r)p.  cit.,  p.  454. 

-  Boyer,  Lecture  on  Diseiises  of  the  Bones,  Anier.  ed.,  1805,  p.  66. 
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*linMjght  to  my  notice  at  the  Bellevue  Hospitnl,  aud  in  v^Kwh  recovery 
finmlly  tiN»k  placf*. 


4.     Treatmrnf  of  Fractures  of  the  Bo<fie%  of  the  Vertebrce.  when  the  frae- 
iitrt  f^eura  tn  any  portion  of  the  I'olinun  fwlow  the  Sevoiul  CermcaL 

Iti  a  few  inytmiccs,  I  have  notieed  timoDg  the  recorded  examples  of 
fractiir^  of  the  bodies  of  tlie  vertelme,  that  ,Mirgt^)ns  huvi^  made  some 
slight  iitti-iupt  to  reduce  tlie  fnicture,  or  rather  to  re<'tify  tlie  spinal  di?*- 
IU>rtiim.  generally  by  the  applicution  of  modemte  extension  to  t!ie  limbs, 
iftd  hy  laying  the  patient  horizon  tally  ypon  a  hanj  mattres.s.  But  I  liave 
mil  been  able  to  discover  that  in  any  ea.se  the  ]>atienti*  have  ihTived 
benefit  from  the  iUt*^mpt.  altinrngh  it  lias  hc^n  said  ofcasionaliy,  by  the 
EBBtleman  making  tht*  rfjMirt,  that  the  ddormity  wtjs  slightly  dimiuished. 
Nor  ani  I  aware  that  in  any  iustanee  the  putivut  has  siiffertHl  any  damage 
fnim  the  atlemjit;  at  lem^it  the  rej>«vrter  has  in  no  CtiJ^e  thought  it  necessary 
lomnke  thi»  observation.  I  am  confident,  however,  that  siicli  manipulation 
can  seldom  serve  any  useful  j)ur]MiSi%  and  I  very  much  fear  that  it  han 
been  frequently  a  souree  of  misehief;  although  in  ejises  so  generally  fatal, 
it  might  be  very  difficult  to  estimate  with  much  accuracy  the  amount  of 
iajurv  (lone.  If  by  any  possiliility  the  fragments  ct»uld  l>e  replaced,  1 
bow  of  no  niejins  hy  which  they  could  be  kept  in  place;  and  in  iriith 
^caftMotieli  more  likely  to  increase  the  i>enetnition  of  the  spinal  cord 
ind  lilt*  genend  di.sturbanee,  than  to  diminish  it,  by  extension  or  pn/ssure. 
Morerjver,  it  usually  inflicts  upon  the  unfortunate  sufferer  great  pain,  and 
forthtste  reasons  it  ought  generally  to  be  discouraged. 

I  have,  however,  met  with  two  cases  of  fraetm  e  of  the  lumbar  vertebrae, 

ifi  which  relief  was  afforded  by  pennanent  extension     When  the  fracture 

I  id  Wow  the  middle  of  the  vertebral  column,  extension,  if  employed, 

shoald  he  made  by  adha^ive stnips,  weights,  and  a  pulley,  as  will  hereafter 

f*«j<hrected  in  fractures  of  the  femur;  the  counter-extensiun  beiuj'  uiade  bv 

thi*  weight   of  the  body.     It  will  be  understood,   however,   that  wlien 

fmnilyM^  exists  the  ligation  of  a  limb   with   bondages  will   exjMise  the 

pitierit  to  great  danger  of  ulceration  aiul  slouglung  at  and  below  the  points 

of  pref^urc,  and  the  amount  of  extension  must  lie  very  moderate, 

\VT>en  treating  of  fractures  of  the  arches  of  the  vertebri^,  I  took  oeca- 

«oii  —      ''     fTention  to  Mr.  Cline's  operation,  ocritsionally  recommendal 

And   :  1  in  such  cases.     I  wa*s  not  ignonmt,  however,  tluit  Mr*  Cline, 

and  sr^'erni  other  of  the  advocates  of  tins  operation,  liad  recommended  it 

pfci..^'£  illv  for  fractures  of  tlie  bodies  of  the  vertehne  when  aeeompanied 

p  hicement.     Even  Malgaigne  has  preferred  to  consider  the  merits 

[deration  in  its  relations  to  these  latter  fractures;  but  whilst  I  am 

i*j  admit  the  prr»|>ricty  of  an  argiiuu-nt  as  to  the  value  of  Cline*H 

I  considered  in  refcrenec  to  fnictures  of  the  arehes,  I  eannot  admit 

:  rjety  in  reference  to   fractnn^  of  tlie    hodii-.s  of  the    vertelu*a\ 

Tht-  proposition  appears  to  me  too  absurd  to  be  entertained  for  a  moment. 

Xbe  tJL"amient,  then,  ought  to  be,  in  a  great  u  tea  sure,  expix'tant.     The 

It^nt  sJiould  be  laid  in  such  a  jmsition  as  he  finds  most  comfortable,  and, 

lar  as  [iiVK!,ible.  tl»e  gpine  should  be  ke|»t  at  rest,  since  the  most  trivial 

cbufurbaace  of  the  fragments,  and  even  that  which  u)ay  cause  no  pain  to 
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the  imficnt,  18  liable  to  iiiereikse  the  iujury  to  the  Hpiuu,  and  prevent  the 
fonnatinn  of  a  hony  callus.  Espwialiy  ought  the  surgeon  to  he  carefiil. 
whih*  making  the  exaniinution,  not  to  turn  the  patient  upon  hin  face,  in 
wliieh  position  the  spine  h>8e,s  it,^  f^upport  anil  a  fatal  pressure  may  ite 
PHhIimchI.  The  urine  sliould  he  drawn  xcty  8oon  after  the  acciJent,  uml 
at  leJL^t  twiee  daily  f*>r  the  next  few  weeks.  Indeed*  it  is  a  hetter  rule 
to  draw  the  urine  as  often  as  it«  aeeiiiuulution  Ivet-omes  n  source  of  in* 
eoovenienee,  or  whenever  the  bladder  fills,  which  will  in  siinie  cai»ea<  lie 
aj*  often  w^  every  four  or  six  hours.  It  is  espet*iully  net*essary  to  attend 
to  those  urgent  demands  of  the  patient  during  the  first  few  weeks,  when 
the  |mralysis  is  most  complete  generally,  nnd  the  mucous  surftu'e  of  the 
Idadder,  already  irritate^l  and  inflamed  hy  the  excessively  alkaline  urine* 
suffers  additionjil  injury  from  any  degree  of  painful  distention  of  its  walls. 
It  XH  unnet^essary  to  say  that  the  frequent  introduction  of  the  catheter 
may  itself  prove  a  source  of  irritation,  unless  it  is  managed  carefully  and 
skiHiilly.  This  duty  ought  never  to  he  intrusted  to  an  inexperieneeil 
openUf>r. 

I  do  not  SL*e  what  advantage  the  surgeon  c<in  expect  to  derive  from  the 
administration  of  drastic  purgatives,  such  n»  full  <loses  of  jalap*  cjL»*ti»r 
oil,  fir  spirits  of  turpentine,  at  any  period.  If  in  the  first  instance  the 
iKJWels  are  so  completely  jmralyzcHl  that  they  seem  to  demand  stieli 
\ ioh^nr  measures  to  arouse  them  to  action,  we  may  he  epiite  certain  that. 
the  s|*inal  conl  is  suffering  from  a  pressure,  or  from  some  lesion,  which^ 
these  agent*s  have  no  power  to  remedy.  The  bowels  may  |M:»ssihly  he 
made  to  act,  hut  it  would  he  tlifficidt  to  show  1h>w  tins  is  to  relieve  the 
suffering  cord.  So  far  from  affording  relief*  these  measures  atjd  directly 
to  the  nervous  irritntion  imd  pn>stnitioTj.  and  [H*ovnke  vomiting  and  geneml 
restles^sness*  It  is  not  desinihle,  we  think,  to  obtain  a  movement  of  the 
bowels,  *luring  the  first  few  dziys  l>y  any  mejiUh,  however  gentle,  Thf 
effort  t»i  defecate,  Jiud  the  eonseipient  m(»ti(m,  will  ju*ohahly  do  much 
more  hami  than  the  evacuation  can  do  good ;  and  especially,  fur  the 
same  reason,  ought  we  to  avoid  putting  into  tlie  stomach  anything  which 
will  o<Tj»sion  nausea  and  vnmiting. 

After  the  lapse  of  a  few  days,  if  rensimable  holies  begin  to  he  enter- 
tained of  H  recovery,  it  will  hecome  important  to  rstal>lish  regular  evacu- 
atie»ns  iA*  tlie  bowels,  either  by  a  judicious  management  of  the  diet,  hy 
gentle  laxatives,  or  by  enemata.  At  a  still  later  jjeriml,  when  the  in- 
tlannualory  stiige  is  past,  and  the  nerves  reuniin  inactive  or  paralyzed, 
nothing  could  l>e  more  rational  than  tlie  employment  of  strychnia  in  diwe«j 
varying  from  the  one-twelfth  to  the  one-eighth  nf  a  grain  three  time«j 
daily.  NfU'  »lo  I  tliiuk  tluit  any  single  remedy  has  more  often  proved! 
useful  in  my  own  pmctice,  or  in  the  |U*actiee  of  other  surgeon.^  with 
whom  I  am  acquainted*  In  order,  however,  to  derive  benefit  from  this 
or  any  other  reme<lv,  it  must  be  continne<l  fin'  a  long  time ;  perhajis  for 
a  year  or  more.  Electricity,  setons,  issues,  and  Idisters  are  no  chiuht 
also  Sfinietimes  »»scfuL  (_^are  must  he  taken  that  sctntis,  etc.,  do  not  pro- 
duce bedsores.  Fussivc  motion  and  frictions,  goctd  fresh  air,  and  nour- 
ishing diet,  heeonic  at  last  essentijd  to  recovery.  From  an  early  |K'riod, 
aucl  during  the  whole  ccmrse  of  the  treatment,  great  attention  should  he 
paid  to  the  prevention  of  bedsores,  by  supporting  all  those  parts  of  the 
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\M\  «}H3H  which  the  prci^i^iire  i»  consilient Lik-,  For  thin  purpose  wi*  luav 
m\\i^yy  circular  cu^iunw,  uir-cuiihioiis,  tiiiil  air-hrds ;  but  Wiitov-lredH  art* 
I  ten  much  lo  be  preferred  tn  air-bed?*  a^  a  means  of  preventing  bedworei** 
1  Waler-betb*  must  be  filled  ^ith  water  at  the  tenijH'ratnre  of  6S^  FuhreiJ- 
I  heit,  siiid  they  luu^t  be  secured  in   position  by  side  bo^irds,  or  a  kind  of 

djjilW  box,  the  sides  of  wbirb  iire  elevsited  six  or  seven  inches,  Per- 
Jietit  extension  can  be  einidoyed  upon  these  betls  sis  well  as  upon  ordi- 

inrv  Wis.     S<*metime8  a  section  of  a  IknI,  three  fi*et  square,  h  found 

Itjiiih^  jw  iftervieeable  as  an  entire  bed,  inasniueh  hh  the  back  and  nate** 

the  i»idy  parts  which  are  liable  to  bedscn*es.      Thev  may  be  obtained 

hm  flu*  munutactnrers,  Ilod^nuin  k  Co.,  corner  of  Nassau  Street  antl 

Maideu  Latie,  New  York  City,  at  priees  ranging  from  §15  to  $2fi.  Of 
jlite  I  have  found  the  wire-bed^,  nianufaetuiW  at  59  Pearl  Street,  Hart- 

Fio,  43. 


Wire-bed. 

I forii^  Conn.,  excellent  Bubstitutes  for  water-beds.     They  are  less  expen- 

f«^e,morc  ea>^ily  managed,  more  <bn*tdde,  and  admit  of  a  much  better 

I  n?gulaiion  of  the  tem|)emlnre.     Whetlier  tljey  are  <|uite  an  efficient   in 

ike  prt*vi^iition  of  bedsores  us  water-hecb,  I  cannot  i^y  positively,  luu 

"icy  Imvi'  tieeii  much  used  under  my  observation  at  Bellevue  and  in  th** 

Fio.  44, 


Boonet*!  vert«briLl  gutter. 

,      ,«tal  for  Hufiiureii  and  Cripfdes.  and  I  huve  seen  n<>  bedsores  uccui 

Wffilipy  ^^i',^  ,1,  njip^     Jij  n  f(,^v  nicies  it  may  be  found  useful  to  sup- 

^the  \  hiding  the  neck  und  nates,  with  a   wire  i-uira.ss,  well 

:<  J      ialJy  where  the  confinement  is  greatly  juolonged. 

^U%  H/rc*?  have  formed,  they  should  be  treated,  if  sloughing,  with 
/ow  p<ndtices^  or  the  re«in  ointment.     I  find  also  the  resin  ointn»ent  an 
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excellent  dressing  for  the  sores  after  the  sloughs  have  separated.  In 
case  the  surface  is  only  slightly  abraded,  simple  cerate  forms  the  best 
application. 

§  5.  Fractures  of  the  Axis. 

The  phrenic  nerve  is  derived  chiefly  from  the  third  and  fourth  cervical 
nerves.  If,  therefore,  the  second  cervical  vertebra  is  broken,  and  c<m- 
siderably  depressed  upon  the  spinal  cord,  respiration  ceases  immediately, 
and  the  patient  dies  at  once,  or  survives  only  a  few  minutes.  In  sudi 
examples  of  fracture  of  this  bone  as  have  not  been  attended  with  these 
results,  the  displacement  and  consequent  compression  have  been  incon- 
siderable, or  there  has  been  no  displacement  at  all. 

Mr.  Else,  of  St.  Thomas's  Hospital,  says  that  a  woman  in  the  venereal 
ward,  and  who  was  then  under  a  mercurial  course,  while  sitting  in  bed, 
eating  her  dinner,  was  seen  to  fall  suddenly  forwards ;  and  the  patients, 
hastening  to  her,  found  that  she  was  dead.  Upon  examination  of  her 
body,  it  was  discovered  that  the  processus  dentatus  of  the  axis  was  broken 
off,  and  that  the  head  in  falling  forwards  had  driven  the  process  back — 
wards  upon  the  spinal  marrow  so  as  to  cause  her  death. ^ 

Sir  Astley  Cooper  also  relates  the  case  of  a  man  who  was  shot  by  a 
pistol  through  the  neck,  breaking  and  driving  in  upon  the  spinal  marrow 
both  the  '* lamina  and  the  transverse  process'*  of  the  axis.  He  died  on 
the  fourth  day.* 

Malgaigne  has  collected  three  cases  of  fracture  of  the  odontoid  ^)0— 
physis,  all  of  which  were  accompanied  with  displacement  of  the  atlas. 
The  first,  reported  by  Richet,  died  on  the  seventeenth  day ;  the  second, 
reported  by  Pallets,  died  after  one  month  and  six  days;  and  the  third, 
by  Costes,  lived  four  months  and  two  weeks.  Swan  has  reported  a  case, 
also,  of  fmcture  accompanied  with  dislocation  of  the  head  upon  the  atlas, 
in  which  death  ensued  immediately.' 

Rokitansky  says  that  there  is  a  specimen  contained  in  the  Vienna 
Museum,  taken  from  a  patient  who  survived  the  accident  some  time, 
although  the  fragments  never  united. 

M.  Denuce,  of  Bordeaux,  has  seen  a  case  of  incomplete  fracture  of  this 
process,  caused  by  a  gunshot,  the  ball  having  lodged  in  the  body  of  the 
bone.     The  patient  survived  four  weeks.* 

The  following  case  is  reported  by  Parker: 

'*  The  patient,  Mr.  G.  B.  Spencer,  was  a  man  forty  years  of  age,  a 
milkman  by  occupation,  of  medium  height,  nervo-sanguine  temperament, 
of  active  business  habits,  and  capable  of  great  endurance.  His  life  was 
one  of  constant  excitement,  and  he  wjis  addicted  to  the  free  use  of  liquors. 
He  suffere<l,  however,  from  no  other  form  of  disease  than  occasional 
attacks  of  rheumatism,  for  which  lie  wius  accustomed  to  take  remedies  of 
his  own  prescribing,  wliicli  were  generally  mercurials,  followed  by  liberal 
doses  of  iodide  of  pot^issium,  'to  work  it  all  out  of  the  system.' 

*  Else,  Sir  A.  Co(»per  on  Disloc,  etc.,  op.  cit.,  p.  462. 

*  Sir  A.  Cooper  on  Disloc,  etc.,  op.  cit.,  p.  476 

'  Swan,  Boston  Med.  and  Surg.  Journ.,  1877,  vol.  i.  p.  226. 

*  Denuce,  Nouv.  Die.  de  Med.  et  de  Chir.  Prat.,  t.  iii.  p.  810. 
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**Oti  ilie  12tK  of  August.  185:2,  wLile  driving  u  *fost  horse'  at  the 
'*p  «f  his  speed  on  the  plank  mad  nenr  Bnsiiwick,  L.  L,  he  was  thrown 
irioh*jitly  from  his  ctarriage  by  the  wheel  .striking  ag!iiri8t  the  toll-gat^. 
He  aligiitefl  upon  his  head  imd  faee  ahout  fifteen  feet  from  his  carriage, 
L  pm  rising  to  his  feet  he  deelartMl  himself  nninjured,  Init  soon  after 
i»>m(jUined  of  feeling  faint:  after  drinking  a  glass  of  brandy  he  felt 
better,  got  into  his  earriage  with  a  friend,  and  dro\  e  home  to  Hivington 
treel  in  thiB  city,  a  distance  of  inoj*e  than  two  tniles.  There  wa^  so 
ittle  apparent  danger  in  this  case  that  no  physician  was  called  that 
night.  Early  on  the  morning  of  the  fol I o\^ing  day,  l>r,  B.  Wiw  called 
to  iriiit  him,  He  fouml  his  patient  reclining  in  fiis  clutir,  in  a  restlcns 
tt«te,  and  leai'ned  that  he  had  snffcred  considei^able  ]>ain  in  tlie  hack 
jmrt  of  his  head  and  neck  during  the  night.  He  was  entirely  inca- 
puritat^il  to  rotate  the  head,  which  led  to  the  suspicion  of  some  injury  to 
the  articnlations  of  the  upper  cervical  vertebn^ ;  hut  so  great  a  degree 
of  swelling  existed  about  the  neck  as  to  prevent  efficient  exjimination. 
Tliere  wsii<  no  jmntlysln  of  any  portion  of  the  body,  his  |fulsc  was  about 
IH),  jind  \\isi  general  system  but  litth*  disturbed.  Warm  fcuncntations 
were  applied  to  the  neck,  and  a  mild  cathartic  administered.  On  the 
Wlowiag  day  there  was  no  particular  change  in  hisi  symptoms,  hut  a.8 
tHiTe  existeii  considemble  nervous  irritability,  tinct.  liyfkscyatni  was  pre* 
imbed  a£i  an  ajMKlyne,  an<i  foineiitatious  of  hops  applied  locally.  On 
thethirtl  day  leeche**  were  ap|dicd  to  the  neck,  and  after  this  the  swelb 
tngsomueh  8ub*^ided  that  on  the  fifth  day  an  irregularity  vva»H  discovereil 
t/)  wist  in  the  region  of  the  axis  and  atla^,  which  had  many  of  the 
fcitiHt*  of  a  partial  luxation  of  these  vertebne. 

"At  this  time  he  began  to  walk  about  the  room,  having  previotisly 
rani4int»<l  «|uiet  on  account  of  the  pain  he  Huffercd  on  nnning.      He  per- 
fBtetl  in  helping  himself,  and  almost  constantly  sup|iorted  ids  head  with 
one  band  applied  to  the  cx'ciput.     He  often  remarked,  if  he  could  he 
FdierwJ  iff  the  pain  in  his  head  and    neck^  he  should  feel  well.     He 
b^n  to  relish  hi^  food,  and  the  swelling  nearly  disappeared  at  the  end 
*a  wei*k,  leaving  a  protubemnce  just  below  the  iaise  of  the  txx^iput,  to 
te  left  of  the  centrjil  line  of  the  spinal  column,  with  a  corresponding 
tation.     Notwithstanding  strict  orders  to  remain  unictly  at  honje, 
'tie  ninth  rhiy  after  the  accident  he  rmle  out,  ami  iti  a  dtiy  or  two 
retume*!  ^  actively  as  ever  to  bis  fonner  occu}>ation  of  distributing 
ui4.«.  thnaighout   the  city  to  his  old  ciistomei-s.      During  the  following 
r  months  no  material  change  took  place  in  his  symptoms,  althongh  he 
'  oned  of  pain   in  his  head.     For  this  jicriod  he  did  not 
Ids  round  of  duties  a^  a  milkman,  which  occnpicd   him 
V  ^uid  actively  fnjm  five  o'ch^ck  in  the  mcu-ning  to  nearly  noon. 
...    tin^t  of  November,  Pmf.  Watts  examined  him,  and  inclined  to 
opmion  that  there  was  a  luxation  of  the  upper  cervical  vertc^biiae. 
•^^^Ij-mt  the  1st  of  January,  1853,  the  jMins,  from  ^hich  he  had  h^^n 
m  €?ijfu*tiint  Mifferer,  became  more  st»vere,  and  lie  was  heani  to  complain 
that  y  '   not  live  in  his  present  condition;  bo  remarked,  also,  that 

be   h  :  t  a  sriai>ping  in  his  neck.      After  going  his  daily  round  on 

the  lltli  of  January',  he  complained  of  feeling  cold,  and  afterwards  of 
Dimihiit^  in  hi.*  limbs.     In  the  evening  be  had  a  chill,  and  cotnplaine<l 


m 

I  ^^^  *< 
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of  a  pain  in  Ills  Kowels.  He  pu.*<?*e(l  a  restless  night,  ami  ato^e  *»ti  Hie 
ihllt»wing  inoriiijig  about  six  o'clock;  he  wai*  oblige<l  to  have  aisssistJiTRv 
in  dressing  himself,  ami  ex|)er5enrc<)  a  numbness  of  ]m  left,  «n<i  n(u  r- 
wanls  of  his  righl  side,  lie  attempted  to  walk,  but  eouhl  not  witli  Mjr 
help,  and  it  was  ohsrrved  that  he  dragged  his  feet.  He  ^\i  ilowfi  in  a 
elijiir  and  almost  instuntly  expired,  iit  eight  o'eloek,  A.M.;  on  the  12tli  of 
Jannarv,  precisely  five  months  fmm  the  receipt  of  the  injury. 

'*The    autopsy   was    maile    thirty   hours    after  death,  by  Dr.   C,    E* 
Isaacs,  in  presence  of  several  mcdicid  gentlemen.     Muscular  tlevelopincnt 
uncomusordy  fine.      An   unusual   prominence  discovere*!  in  tjie  region  of 
the  axis  and  siihis,     {}n  making  an    incision  from  the  occiput  along  the 
spines  of  tlu^  cervical  vertchrai>,  the  parts  were  found  to  be  veiy  va^^cular. 
These  vertebnB  were  removed  ttt  m(Us(\  and  a  careful  examination  insti- 
tuted.    Tlie  transverse,  the  odontoid  (ligameiita  mode  rat  oria),  as  also  all 
the  ligamentii  of  this  region,  excepting  the  occipito-axoideum.  were   in  a 
state  of  perfect   integrity:  this  latter  was  partially  destroyed.     A  con- 
siderable  aniouut  of  coagulaterl  blood   was  found  effuised   betwei'n    the 
fractured  surfaces,  some  of   it  apparently  recent,  but  much  of   it   wai§ 
thought  to  have  occurrefl  at  the  time  of  the  accident,  ami  afterwanl«  to 
hav<*  prevented  the  niiion  of  the  hones.     The  spinal  cord  exhibited  no 
appearauces  of  any  lesion.     TIjc  ociontoid  pro<*eafl 
was  found  in  the  position  well  represented  in  ili€ 
accompauving  illustration,  completely  fractiii*ed| 
off,  and  its  lower  extremity  inclining  backward 
toward    the    coi\L       Death    finally    took    place,! 
d(Hiljtless,  from  the  displacement  of  the  pHK^esj^l 
during  some  unfortunate  movement  of  the  heail^ ] 
liy  which  pressnre  was  made  upon  the  cord.     The 
dcstructior*  of  the  occipito-axoid  ligameut,  wliicUJ 
would  otherwise  have  protected  tlie  contents  of' 
the  spinal  cavity,  must  have  favored  this  result/** 

Vander  Poel,  of  New  York,  has  reported  th^i 
case  of  a  man  lot.  twenty -one,  who  ha*!  fallen  f 
from  a  carriage  upon  the  back  of  his  head.  Tht* 
symptoms  which  ensued  led  his  surgeons  to  lie- 
lie  ve  that  he  had  experienced  a  fracture  of  the 
fourth  ciTvical  vertelira.  His  condition  subse- 
quently improved  to  such  a  degree  that  he  waa 
able  to  pedbnu  light  labor;  but  after  six  months 
they  became  aggravated,  and  be  died  six  months  and  a  half  after  the 
accident,  of  apncea.  The  autopsy  revealed  a  transverse  fracture  of  the 
oilontoid  process,  the  transversi^  ligament  being  uninjured.  There  was 
no  other  fracture  of  the  vertebras.^ 

Xh\  Philip  IJevan  presented  to  the  Surgical  So<*iety  of  Ireland,  in 
1862,  a  specimen  uluaiucd  from  the  dead-room,  and  which  was  supposed 
to  be  an  e[»iphyseal  separation  of  the  odontoid  pr<x"ess,  occurring  in  early 
life.     The  history  of  the  case  is  not   known,  jd though   the  woman  wad 


Frncturo  of  tbo  odontoid 
pro««ft»  of  the  ftxi«.  pAr- 
ker't  oit4e.     a.  Brolcon  ^iir- 


»  Bigelow.  New  York  Join-n,  Med.,  MiiiHjh,  lKf.iI,  p.  U'A. 
^  Vaader  P«>el,  Arch,  Clio.  Surg,,  vol.  ii.  p.  lir^ 
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'Vtsirs  old   wlien  slit*  iIrhI.     It  does  not  appettr  very  clear  to  us 

letber  Hih  mm  really  an  epiphyseal   sepiirutioii,  or  the  result  of  some 

i<3rbid  proi-e.ssJ 

At  ihe  meeting  of  the  New  York  PathologicHl  Society,  Nov.  12,  1868, 

r.  Auifttin  Flint  presented  a  eaae  of  separation  of  the  odontoiti  process 

the  axis. 

Dr.  W*  Bayard,  of  St,  John,  N.  B.,  has,  however,  reported  a  caae  of 
^paratioD  of  the  tdontoiil  process  in  a  ehihl,  followed  by  complete  re- 
»verT.      In   August,  1864,  Charlotte  Magee,  of  8t.  John,  a*t.  G  years^ 
evinusly  in  excellent  health,  fell  five  feet,  striking  un  her  head  and 
ck,  cJiu^ing  un  iminediate  imtiiobility  of  the  head,  whicli  continued 
mt  two  years  and  a  half,  when  an  abscess  formed  in  the  back  of  the 
ynx,  and  the  bone  was  spontaneously  disehargefh     Since  then  she 
Jkeen  able  to  move  the  head  freely,  imd   her  recovery  may  he  said  to 
amiplete/'     The  specimen  wjus  subset piently   preseute^l  to  the  New 
fork  Puthological  Society,  and  no  doubt  remains  that  the  entire  process 
wa*  thrown  off* 

Dr*  Stephen  Smith,  who  has  written  a  very  instructive  paper  un  this 

Rubject,  has  collected  23  cases  of  sepamtion  of  the  04lontoid  process,  at 

\tmgt  20   of  which  must    be    regarded  as  fraetures.      The  ages  of  the 

pAti^nt^  range  from  three  yeai*s  to  sixty*eight.     Eight  of  this  number 

Iwrre  spontaneous,  the  sepanition  being  apparently  <iue  to  some  fuogres- 

j  MVH  disease  or  atrophy  of  the  bone.     Two  nf  these  recovered  after  the 

fommtion  of  abscesses  in  the  pharj^nx  and  the  extrusion  of  the  bone. 

In  ftiur  cAse»  the  fractures  were  gunshot,  and  one  ^lied.     The  remainder, 

w  far  as  ascertainetl,  were  in  consequence  of  lilows  upion  the  head  ;  and 

<4'  thew*  only  the  girl   Charlotte  Magee  recovered.     Of  the  whole  num- 

W,  2JJ,  three  were  w  ithout  history,  two  of  them  being  dissecting-room 

Sgmptoms. — These  will  depend  much  upon  the  cause  and  complica- 
Awwot  the  accident.  In  all  cases  there  will  be  more  or  less  inability 
|oaiipf>ort  the  head  in  the  erect  |>osture,  and  if  displacement  exists,  or 
if  the  proflucts  of  inflammation  press  upon  the  conl,  a  proportionate  im- 
ptinnent  of  its  functions  nmst  ensue. 

Tmjtment, — The  treatment  consists  in  absolute  tjuietude,  with  mode- 
'■te  (!Xteti5ioD,  effected  by  means  of  suitable  apparatus*. 


§  6.  Fractures  of  the  Atlas. 

I  hive  been  able  to  find  only  one  example  of  a  fracture  of  the  atla« 
ibma^and  this  is  the  case  related  by  Sir  Astley  Cooper  as  having  conie 
Bader  the  obsen^ation  of  Mr.  Cline. 

A  bovv  about  three  years  old,  injured  his  neck  in  a  severe  fall ;  in 
ttxis^uence  of  which  he  was  obliged  to  walk  carefiilly  upright,  bs  pcr- 
10110  do  when  carrying  a  weight  on  the  head ;  and  when  he  wished  to 
exminine  any  object  beneath  him,  he  supported  his  chin  upon  bis  hand. 


»  Btvan^  Amer.  Joum.  Med.  8ci.,  April.  1864 

■  E»r«nl,  t^inadu  Med.  Joum  ,  Dec.  1869. 
*  Smitlit  Araer,  Journ.  Med,  Sci.,  Oct.  1871,  p.  33S 

18 
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iind  gm<lually  lowertnl  his  bond,  to  eimblo  liini  to  ilirt?ft  Iu.h  eyes  down- 
wards.  In  tin-  .siine  iiiurmcr,  also,  !ie  siip|K)rted  fiis  head  from  btditiKl 
ill  ltx>k»iig  ujiwards.  Whenever  he  w«*«  f^uthkidy  shaken  or  jariH*d,  tlie 
shock  caused  great  pain,  and  he  was  obliged  to  nupport  bin  chin  with  hia 
hands,  or  to  rest  his  elbows  upon  a  table,  and  thus  support  his  head. 
The  boy  lived  in  this  condition  nhtmt  one  year,  and  Jifter  death  Mr.  Cline 
nijwle  a  disf*cetion,  and  ascertained  that  the  atbii*  waj*  broken  in  such  a 
manner  that  the  odontoid  process  of  the  axis  had  lost  it.**  support,  and 
wa«  constantly  liable  to  fall  back  upfni  the  spinal  marrow.' 


§  7.  Fractures  of  the  irat  two  Cervical  Vertebrse  (Atlas  and  Axis)  at 

the  same  time, 

A  woman,  feu  68,  fell  down  a  fliglit  *>f  steps,  striking  upon  her  fore- 
head, and  died  immediately.  Upon  making  a  dissection,  it  was  found 
that  the  atla.s  was  broken  upon  Imth  nidcs  near  tlie  transverse  procesdea^ 
and  the  odontoid  proces.s  of  the  axis  wm  broken  at  its  base.  Thcue  frac- 
tures were  arconipanied  with  a  rupture  of  tfie  atloido-^nlontoid  ligaments, 
and  a  rlt^location  of  the  atltLs  backwards.' 

South  says  there  is  a  speeimeu  in  the  museum  of  8t.  Thomas's  Hoa- 
pitjd,  showing  this  doul)Ie  fracture.  Tlie  man  had  received  his  injury 
only  a  few  hours  before  inhnission  tcj  tiie  hr>spital,  at«d  die^l  on  the  fifth 
day.  On  examination,  the  atlas  wjw  fouml  to  he  broken  in  two  places, 
and  the  odontoid  process  of  the  axis  at  it,^  root.  The  fifth  vertebra  was 
also  broken  tlirougb  iti*  body.  With  neither  fracture  was  there  sufficient 
dispbieeuient  to  produce  pressure,  but  a  small  fjuiintity  of  oxtravasate<i 
bloixl  lay  in  the  substiinee  of  the  spinal  marrow,  *uid  its  tissue  wa*  at 
one  point  broken  down  itml  ilistu'pinixed.* 

Mr.  Phillips  relates  that  a  man  fell  from  a  hay-rick,  striking  u|>on  the 
occiput ;  after  which*  altb*uigh  monientarily  stunned,  he  walked  half  a 
mile  to  tlie  parish  surgeon,  ami  in  two  days  more  he  returned  to  hia 
occuf»ation.  About  four  weeks  after  the  jtccident  he  wiis  seen  by  Mr» 
Phillips,  who  discovered  a  small  tumor  over  the  second  cervical  vertebra^ 
pressure  upon  which  cause^l  a  slight  pain.  He  complained  also  that  bis 
neck  wa^  stiff,  and  that  he  was  unable  to  rotate  it.  No  other  disturbance 
of  the  functions  of  the  body  could  be  discoverer!.  After  a  time  the 
tonsils  became  swollen,  and  the  piitietit  experienced  some  difficulty  in 
deglutition,  and,  upon  examining  tfie  ihrojii,  n  slight  proje<'tion  or  fulness 
wiis  discovered  at  tlie  back  nf  the  larynx,  opposite  the  second  cervical 
vertebra.  8tibse<juently  lie  became  affected  with  general  anasarca  and 
pleuritic  effusions,  of  which  he  finally  ilied.  Up  to  the  hist  week  of  hia 
life  he  wsls  able  to  walk  about  his  be<lroom,  and  his  condition  presentecl 
no  otlier  evidence  than  b^us  been  mentioned,  that  he  was  suffering  from 
an  injury  of  the  spine.  He  ilied  forty-seven  weeks  after  the  receipt  of 
the  injury. 

The  autopsy  discloseil  a  fracture  with  displacement  of  the  atlas,  and 

I  CHne,  Sir  Aatley  <  'oufvor^  op.  cit  ,  p.  469. 

»  Mal;^atj^ra%  f>p,  cit.,  toin.  ii.  p.  338. 

*  Cheliua's  Surgery,  note  bv  South,  vol,  i.  p,  688. 
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a  fracture  of  the  odontoid  process  of  the  axis.     The  two  vertebne  were 
uQite^i  to  each  other  firmly  by  complete  bony  cjillus.' 

Wynperse  describes  a  specimen  of  gunshot  fracture  of  both  bones,  in 
which  the  ball  was  found  imbedded  in  callus  which  united  the  two  halves 
of  the  anterior  arch  of  the  atlas.  M.  Gaucher  has  also  reported  a  similar 
gunshot  fracture,  the  subject  of  which  survived  9  months,  death  finally 
ensuing  upon  a  secondary  displacement  of  the  fragments.* 


CHAPTER   XVII. 


FRACTURES  AND  DIASTASES  OF  THE  STERNUM. 

Fractures  and  dia^ttases  of  the  stenium  are  of  rare  occurrence, 
owing,  probably,  to  the  elasticity  of  the  ribs  and  their  cartilages,  upon 
which  it  mainly  rests,  and  also,  in  part,  to  the  softness  of  it«  structure. 
In  advanced  life,  the  ossification  and  fusion  of  all  of  its  several  portions 
becoming  more  complete,  and  the 
cartilages  of  the  ribs  also  be- 
coming more  or  less  ossified,  a 
true  fracture  is  relatively  more 
frequent. 

in  some  cases  no  doubt  these 
accidents  ought  to  be  regarded  as 
true  luxationSy  inasmuch  as  occa- 
sionally the  union  of  the  manu- 
brium with  the  gladiolus  is  by  a 
perfectly  formed  diarthrodial  ar- 
ticulation, as  was  fii'st  demon- 
strated by  Maisonneuve  in  1842. 
We  have,  however,  in  general 
no  absolute  means  of  knowing 
whether  before  the  accident  the 
several  portions  which  compose 
the  sternum  were  united  by  bone, 
by  a  single  piet^e  of  cartilage,  or 
by  two  distinct  cartilages  with  a 
synovial  surface  interposed ;  and  inasmuch  as  tlic  causes,  symptoms,  and 
treatment  must  be  essentially  the  same  in  either  case,  it  seems  unnecessary 
to  consider  these  luxations  sei)anitely,  as  Malgaigne,  Vidal  (do  Cassis), 
and  others  have  done. 

Causes. — They  are  generally  the  result  of  direct  blows  inflicted  upon 
the  part,  such  as  the  passage  of  a  loaded  vehicle  across  the  chest,  the 


1  toon  a/Ur  pu^rty 

j>n  rtly  eurii1.a^ incus  im 
udvanoed  life 


Sternum,  showing  the  periods  at  which  its  sev- 
eral partj»  unite  by  bone.     (From  Gray.) 


1  Phillips,  Med.-Chir.  Trans  ,  vol.  xx.  18:^7,  p.  884. 
»  Wynperse,  (lauchot.     FrcTich  ed.  of  this  treatise,  by 


Poinsot,  p.  l^*9. 
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fall  r»f  a  tree  or  of  mme  heavy  tiiiilR-r  iiptni  the  body :  the  fracture  hn- 
plying  always  that  great  tV»ree  has  been  afi|ilietl. 

Iiidireet  blows  ar*d  vohiiitury  mriseiilar  aetioii  aloue  hav<-  •'•'*^'t  iN-.vin 
also  cwcHi^innttlly  to  prfuliiee  these  aceideiit^,  j 

Dnvit],  in  liin  MiUnoirt'  ttnr  fri*  CfmtreeoupH,  [)ril>1ishe«l  nt^  a  prize  e-s-ajj 
by  the  Aeadeiiiy  of  Me<iieiiie,  mentions  tlie  eiise  of  a   tna.'^nn,  whc>,  mm 
fiilling  from  a   great  height,  stniek   ti|>on   his  baek  against  a  erosH-b:irj 
whieh  intercejited  his  fall,  in  eonsequeiiee  of  whieh  the  abdoiuiFnil  undl 
Btemo-tfleido-mu^toiLleari   muscles   wer"e   m  8tretdi€Hl    that    the  sterriian 
broke  jisuuder  between  irs  npper  and  iniihlle  portions.*     Sabiitier  rt:*porfi* 
another   case  of  sejjjtration    at   the   same   ]>oiiit,    protlueed    in  a   Hiiiiihir 
niatHier;-  ami  Hiibtml  has  (les<Tib*'d  a   third  exanifile  in  a  woman  sixtV'-J 
three  year?^  ohl,  win*,  falling  froiii  a  heiglit  Iiarkwards  and  striking  iipoa^ 
her  back,  broke  the  sterninn   near  its  centre.^     liross  anfl  Hodgen  have 
ret*orde{i  similar  causes/ 

Criiveilhier  saw  a  man  who,  having  fallen  from  a  height  of  twenty  feet 
upon  his  nates,  was  found  to  linve  a  fractnro  of  the  sferniim.'*  Cu?*4siiii! 
saw  the  same  resnlt  in  n  jierson  who  fell  from  a  tliird  story,  striking  Ri^tl 
upon  his  feet  anrl  then  pitching  over  n]>on  his  baek."  Mattnonry  antO 
Thore  hove  rejiorted  an  analogous  ease,  where  a  man  fell  from  a  height! 
of  twelve  or  fifteen  metres,  first  striking  upon  his  feet  ami  tlien  falling 
over  upon  his  hark  and  head/ 

Mr.  Johnson,  late  editor  of  the  Limilon  Med.-Chir,  Jtev.^  reporte  a 
ease  jis  having  been  reeeiveil   into  St.  George*s  Hospital,  in  which  the 
wan,  a   liealthy  laborer  from   the  eonntry,  had  fallen   from  the  top  of  a 
hay-eart,  striking  only  upon  his  head.     He  walked  with  his  head  murh^ 
bent  forwards,  and  was  ineapable  of  either  Hexing,  extending,  or  rotating < 
it  any  farther.     The  fracture  was  trans^^erse,  and   about  three  inches 
below  the  top  of  tlie  sternum,  rippnsite  the  centre  of  the  third  rib,  the 
lower  fragment  ]»rojecting  in   front  of  the  iippen     The  fragments  were 
ca,**ily  replaced  by  simply  throwing  the  head   hack,  atid   fell   into  placoJ 
with  an  audible  snap,  Imt  immediately  resumed   their  unnatural  position  1 
when  the  lieafl  wjls  flexed.     They  finally  united,  bnt  with  a  slight  pro- 
jection and  overlapping,** 

Malgiiigne  expresses  a   df»ubt  ^^  hi-ther  all   these  can  be  considei^i  a*^ 
the  results  of  imtscular  action,  since,  in   a  certain  number  of  the  exatiio^J 
pies  citiHl,  the  head  seeriis  to  have  been  thrown  forwards  l»y  tlie  cnncu!«ri 
sion,  and  in  rtthers,  also,  there  is  no  evidence  that  the  muscles  attaehedj 
to  the  sternum  were  put  upon  the  yt  retch.    The  only  remaining  ex  pi  ana- « 
tion  is  that  in  such  eiises  the  sternum  has  been  broken  by  the  violent 
^hijck,  or  contremup*     I  have  myself  seen   one  sitnilar  example.     In 
December,  1877,  Jolin  McLaughlin,  cTt»  27,  was  admitted  to  rny  service, 

'  Bover  on  Diseases  of  the  Bnne?.  first  Aracr,  ed.  ISO/*,  p.  57.  ■ 

'  Ma%aigne^  frum  Subntier,  M^m.  stir  Iti  Frnct,  dii  Sternum.  I 

>  lbid.\  from  BuU.  deThi?rftp,,  torn.  vi.  p.  2m.  1 

*  Gro»N  System  of  &ur^.,  6th  ed,,  voL  i,  p.  m4.     Med.  RecoitJ  (N,  Y.),  Dec.  22^  1877. 

*  Malgai^nc,  from  Bull,  de  bi  Sfw.  Atiat.,  Juin,  1826, 

*  Ibid.,  from  Arehiv  de  M^],,  Jiinv.  1827.  j 
'  Jbid  ;  fnmi  Gaz.  M^  ,  1842,  p.  36L  ■ 
■  London  Med.-Cbir.  Kev,,  vol.  jcvii.,  new  iieries,  p.  r»8d,  ]882,  I 
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tt  M*|»iinitiofi  uf  the  iijuiiuUniiJii  from  tlio  glacliiilus.  Ther*'  wiis  no  i^\\fn 
f%f  etmtmum  »»ver  tin*  [minf  of  Kefuinilion,  but  crepituti  wjts  diKtirict.  The 
fni^iueuti*  were  euHilv  refiljuTcI  aiid  inaintained  in  pasjtitJii,  «o  that  when 
he  U'i\  the  hns|>ital  tire  liuv  »»f  sepamtion  rould  st'iUTely  lie  felt. 

Dr.  HiHlgeii  lijij*  reputed  tci  me  an  example  of  fraettnv  of  the  Hterniiin 
c:tt]^»cl  bv  a  eniKliing  foree  applied  to  the  hack,  and  in  whieli,  we  may 
»oe  plainly,  that  musruhir  action  was  not  concerned.  A  man,  seated 
upon  a  wagon,  wa^  driving  iitider  n  low  bridge,  with  his  liead  very  much 
iKiit  down.  Tlie  bridge  e^iijglit  liis  haek,  opposite  the  shoidders,  and 
rntshetl  liini  forwards.  'V^epamting  rlif*  vertehnt*  iti  the  dorsiil  region, 
and  breaking  the  stenoim  about  thn^'  inelies  below  its  upper  end." 
Tilt?*    man  ree<»vered, 

Aitiong  the  most  autlientic  examples  of  separation  c»f  this  bone  from 
iiiuseulHr  action  abjne  M*e  those  in  whieh  it  incurred  during  labor.     Mai- 

Eagne  ailleeted  three  of  these  cases,  and  to  these  the  American  tmns- 
tnn  Or.  l*aekard,  abided  two  more,  nn»8t  of  which  tcM»k  place  at  or  near 

*  junction  of  the  first  and  senvnd  pieces  of  the  sternum.  Dr.  Borland 
added  one  more  examj)U\  which  touk  ]jlace  at  a  point  near  llie  fourth 
'  Goetail  cnrtihige.' 

Malgaigne  relates  alsf»  the  ca^se  of  a  mountebank,  who,  leaning  hack  to 
lift  witli  bis  feet  and  band*  a  weight,  felt  sudflenly  a  severe  pain  in  the 
sU^nial  region,  and  fell  over  with  a  fracture  of  this  bone. 

i.^tsi.'jinx*  in  his  Midwifery,  says  that  OhaJissier  saw  two  sncfi  cases 
iMHnirring  in  young  women  in  their  first  labors  (botli  of  these  are 
included  in  the  eased  recoi^led  by  Malgjiigne):  the  sepa ration  having 
occurred  when  the  liead  wa.s  t hrowtj  backwards  a.s  far  as  possible.  Corapte 
iMid  Martin/  Luebettej  and  P(>sta^  Ijavc  reported  similar  examples. 

Mr.  Ant*elot  has  reported  a  case  from  gymnastic  tvxercise.* 

The  mere  act  of  violent  coughing  has  caused  diastasis  or  fnictnre  of 
ihv  >*temiun.  Mr,  Howbridge,  referring  to  the  (rdzettc  drts  Jh^ftkaux 
for  March,  1830,  remarks  that  tlje  ribs  and  the  Kternum  have  been 
broken  in  this  way;  but  lie  adds,  that  in  all  pif  ►liability  liiey  are  weakened 
by  partial  absorption  or  atrophy.'^ 

Lutst  reports  a  cai^e  alm»,  of  a  man  let.  -iH^  the  sulijcrt  of  rhenmatistn 
and  asthma,  and  who  hail  jiLsij  eniphy.'*ema  of  a  portion  f»f  i»nc  lung. 
I>uring  a  violent  fit  of  cougliing  he  felt  something  give  way  on  bis  client. 
Severe  [«iin  fidlowed,  and  some  swelling.  Lutz  found  the  manubrium 
^"pamtod  from  the  gladiolus,  the  former  being  sliglitly  displaci^l  forwards. 
Hw  If  as  much  relieve*!  of  Ins  distress  by  *"  stretching  his  neck  and  ihrow- 
itig  lii»  bead  backwards.'*  Lutz  directed  him  to  make  a  deep  inspiration, 
s&t  the  same  time  throwing  liack  the  liead  and  sbouldcrs.  A  compress 
•'a«  ulitced  over  tlie  projection,  an<l  sccureil  in  place  by  a  hroa4  and  firm 


.J    >     it.-rini   i    M  n.,  BohrtMi  Mod.  and  Snr^.  .Touni  ,  April  2U,  lM7'>. 
Jla^icul   I»iH     Mi.  ami  8upi;i:prv,  xiv.  70,  Y<*riir*',     Qur»U'd  by  Br>r1und,  too,  cil, 
!•''*•      !         vjtnxe  Med.  di  BoJognu,  1857.     taunted  by  Borland,  loc.  cit. 

i.  ui  nf  Surtjf'rv    *li\  ed.,  val,  \\.  p,  87. 
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bainJ  CH)veriii<r  tlu-  i-iitiri'  chest*      Uiiiuii  t«K>k   pluct%  fmr    ^^^IM   n  slight 

Mulpntrru'  s.iy8  tlmt  Duvenjoy  wa**  t\n'  first  to  recotrntze  in  tx^rtaiii  afJ 
thene  iiecideiits  a  rerftahh'  Inxation  ;  and  Malgain^ne  further  uffinii**  thnii 
he  ha8  cnlleettMl  jii  all  ten  cases  which  shfiuhl  he  regarded  a^  luxiitionH, 
According  to  the  j*hin  wliicli  I  have  adopted  t»f  di«rL*gardiDg  the  distinc- 
tion hetween  fVactnrtvs,  diastitses,  and  dinhieatinn^i  of  tiic  tsternuni,  for  the 
reawn  diiefly  that  the  exact  diagno?<is  is  in  tjenend  impi>ssil)li%  and  nevtT- 
of  any  ])nutie:ii  value,  tliese  eases  referred  tti  hy  Maigai;i;iie  shouM   he" 
ineludtMl  in  tfii:<  t'ouniination  of  fractures  and  diasta^et*. 

Boycr  hdieved  tlnit  ilie  xiphoid  e^irtila^^e  was  nut  miseejilihle  of  bein^ 
permanently  ilisplaeed  hackwards,  except  in  aged  persons,  after  it  had 
become  ossified,  *'for/*  he  say^,  ''tliough  violmtly  struck  and  driven 
backwards  hy  a  hluw  on  what  Is  \  ult/arly  termed  tlic  pit  of  the  stomach, 
yet  it  restores  itself  hy  its  own  ehisticity,"* 

The  fnljowing  ease,  however,  wliieh  has  come  umler  my  own  observa- 
tion, is  eonclnaive  as  to  the  jjossifjility  of  this  accident: 

A  man,  twenty-eight  years  ohl,  fell   forwards,  striking  the  hiwer  end 
of  his  sternum  upon   the  to|i  of  a  candh'stick,  breaking  in  the  xiphoid  I 
cartilage.      During   two   years  following  the  accident   he  had    frequent] 
attacks  of  vomiting,  which  were  excessively  violent  ninl  (hstressing,  the' 
paroxysms  (UTUrring  every  five  or  six  days.     Botli  I)r.  Green,  of  Albany, 
and  Lh\  Wliite  of  (lierry  Valley,  up*ui  whom  he  called  for  relief,  recom- 
memled  excision  nf  the  cartibige,  but  the  patient  would  not  submit  to  the 
operation.     Twelve  years  after  the  accident,  in  the  year  1848,  while  he 
wiw  an  inmate  of  the  rSnifalo  IIos]jital  of  the  Sistei^s  of  Charity,  I   ex- 
amined  his  clit'St,  and   fotnid   the   xijtiioid  cartilage  bent  at  right  angles  i 
with  the  sternunu  pointing  diicetly  towanl  tlie  s|iine.      He  now  mnflered 
no  incf^nvenienee  from  it,  except  that  it  hurt  liim  cM?eiu^iona!ly  when  he 
coughe«l.* 

Polaillon  rehites  tlje  case  of  a  woman  H?t.  ^io,  who,  being  pregnant  and 
wearing  a  very  tight  corset,  hent  lierself  forwards  so  as  to  pi^ess  the  Hteel 
of  the  I'tu^set  upon  the  xiphoid  cartilage.  The  cartilage  wjis  thi^riwn  back 
and  remained  in  tins  jMisition,  causing  for  a  long  time  nmch  ilistreAs  when 
the  stomach  wa-s  ihsturbed.  The  surgeons  were  utiahle  to  reduce  the 
fniettn'e,  hut  eventually  it  ceased  to  cause  inconvenietice.* 

In  Martin's  case,  mentioned  by  Malgaigne,  tljc  accident  wa,s  fallowed 
by  persisteiil  vomiting:  which  was  finally  relieved  when  the  surgeon 
seized  the  cartilage  with  fits  fingers  and  restored  it  to  phiee.  In  Billanl'ii 
case,  referre«l  to  also  hx  Abilgaigne,  the  cartilage  was  restored  to  it8  jdiiee 
with  a  blunt  hook,  after  haring  minle  an  incision  w^hich  penetrated  the 
peritoneal  cavity. 

The  direction  of  thwe  fractures  and  fliastiuieH  is  generally  transverse, 
or  nearly  m;  wcasionally  a  slight  fihliiputy  is  found  in  the  diret'tion  of 
the  thicknesi^  of  tlje  hone.     In  three  or  four  examj^les  upon   rt*conb  the 


I  pHjwr  rvinl  loffjpe  the  8t.  Lniiis  Medicul  Society  by  F.  J.  Lutz,  AM,,  M.D. 
Louis  M(kI.  and  Suri^,  Jonrn..  .htly,  1877, 
'  Boyer,  op.  cit.,  \k  59, 

^  T3urtuln  Me<l  .T*ii!ni  ,  vol.  xVu  p.  282^  Cmf*b  of  Frnctures  of  the  Steraum. 
•  polaillon,  Soc.  df^  t'hir.  dii  Parb.  p.  97,  1870,     (  Poinsot.) 
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tion  of  the  sepamtion  wtm  lurij;j;itiKiin3il.     It  is  not  so  untVcqiieiit, 
fever,  to  find  the  bone  eomminuted.     Coiii|n)iincl  fractures  are  exceed- 
ingly rare. 

nheti  the  line  of  sepa ration  is  tranHver8e,  the  hiwer  fnigtnent  is  gener- 
ally disphiced  forwanls,  and   .Honietiniew  it  .^liglitly  Dverhips  the   upper 
I  {fugnient;  in  otht-r  cu.ses  the  direetion  of  the  litsphicement  i.s  the  reverse, 
1  have  seen  a  remarkable  c^ase  (^f  separatiun  of  the  Eianuhrmm  from 
the  glailiohis,  aecompanied  with  a  true  fracture  and  other  complication  a, 
Louis  Wilson,  a^t.  ♦30,  was  admitted  into  the  Long  Mand   College 
HoftipitAl,  April  4,  1866,  having  just  fallen  through   tlie  hatehway  of  a 
veeseL     He  had  a  compound  comminuted  fracture  of  the  right  leg,  a 
^fracture  of  the  first  four  ribs  on  each  side  at  their  necks,  a  dislocation  of 
the  sternum  from  the  cartilages  oi^  l*oth  second  rihs,  a  ihslcK-ation  of  the 
left  third  cartilage  fi*om  its  rib,  u  dislm-ation  of  the  first  from  the  second 
bone  of  the  sternum,  and  a  transverse  fracture  of  the  atenjum  three- 
quarters  of  an  inch  below  the  top  of  the  gladiolus.     The  dislrH^atirui  of  the 
tmanubrium  wsi**  complete,  and  it  was  thrust  behind  the  upper  end  of  the 
Ngladiolus,  underlapping  it  half  an  inch.     The  transverse  fracture  three- 
[)i|iiarten$  of  an  inch  low^er  down  was  also  complete,  and  the  fmgment  thus 
raeparated  watJ  divided  into  two,  namely,  an  anterior  and  a  posterior  frag- 
[mciitt  by  a  transverse  splitting;  the  anterior  moiety  retaining  its  attach- 
rin^ait  to  the  periosteum  below,  and  not  being  displaced,  while  the  fwsterior 
moiety  retained  its  attachment  to  the  peri(»steum  both  above  and  helow, 
and   was  pushed  downwards   by  the  descent   of   the  manubrium.     His 
mind  was  clear,  but  he  had  paralysis  of  the  bladder,  and  wns  breathing 
witli  ^ime  embarrajssment.     I  had  no  difficulty   in   diagnosticating  the 
dislocation  of  the  third  cartilage,  and  of  the  manubrium.     There  was  no 
swelling  or  discoloration  on  the  front  of  the  chest,  but  it  wae  quite  tender. 
His  head  was  not  thrown  forwards.     He  comjilained  of  some  soreness  on 
\  the  back  of  his  haid.     His  general  condition  was  such  that  T  did  not 
atcempt  reduction.     The  foHowing  day  he  expectorated  blood,  and  on  the 
third  day  he  died.     The  autopsy  revealed  some  effusions  *»f  blood  under- 
neath the  pleura,  hut  uo  lesitms  of  the  heart  or  lungs:     The  evidence  is 
this  ease  conclusive  that  he  struck  uiMvn  his  back  and  head,  in  fact* 
that  it  was  a  fracture  from  counter-stroke,  by  which  the  head,  neck,  and 
three  or  four  upper  vertebra?  were  l^ent  forwards  with  great  force,  thus 
irdonbling  forwards  the  top  of  the  sternum. 

Dr.  Kol>ert  Watts,  Jn,  of  this  city,  has  repcnled  a  very  similar  case, 
in  which  deoth  occurred  on  the  same  day.  The  fragments  of  the  sternum 
wen?  not  disphu^ed,  but  the  ribs  had  suffered  similar  lesions/ 

Diagno%u, — In  a  few  cases  the  patients  have  felt  the  bone  break  at  the 
j  moment  of  the  accident.  When  displacement  exists,  it  may  genei^sdly  he 
aly  recognized,  and  tlie  h>wcr  fntgment  will  often  be  seen  to  move 
forwards  and  backwards  at  ench  inspiration  and  expiration.  Crepitus 
may  also  be  detected  in  some  of  these  examples.  To  determine  its  exist- 
eiiciv  the  hand  should  lie  placed  over  the  sup^iosed  seat  of  fracture,  while 
the  fmtient  is  directed  to  make  f<*rced  inspirations  and  expirations,  or  tlie 
••ar  may  he  applied  directly  to  the  chest. 

'  Watts,  Am.  Mod.  Times,  vol.  lii.  p.  G&, 
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Emphy^'iiia  has,  also,  'H^cai^ionally  ^c•en  noticed,  indieaiiii^  u.^uuiij* 
that  tlie  lungs  have  lK»en  p<*netnited  hy  the  l>rokt*n  fragmentB. 

The  frequent  ueeunvnee  f»f  eongenital  niiilfornmti<ms  of  the  gtemui 
shouhl  wani  ns  In  exercise   great  eare  in  our  examinations,  lest  we  mia-" 
take  these  natural  irregularities  for  fractures.     The  poiDt  of  junction  of 
the  fiiT^t  and  second  [tortious  has  also  occasionally  been  observed  to  he 
somewhat  jirojected  forwards  in  eases  of  chronic  asthma  and  emphyiH^mA 
of  the  lungs.     Bmnsliy  C( toper  mentions  a  remarkable  instance  of  miU- 
fonnation  of  the  xi]»hoi{l  cartilage  wbirli  he  at  first  suspci^ted  to  l>e  n 
fracture.      It  was  so  luucli  eurved  backwards  that,  as  Mr.  Cooper  think; 
its  pressure  upon  tlie  stomach  produced  a  cniistant  disposition  to  vomil 
whenever  he  had  taken  a  full  meal,  or  had  taken  a  di^ught  of  water.' 

ProfpwHts, — In  simple  fracture  fu-  diastasis  of  this  lM)ne,  uncomplicated 
with  lesirjns  of  the  suhjaicnt  viscera,  and  especially  when  the  separation 
is  the  result  «»f  muscular  action  or  of  a  ctmnter-stroke.  no  serious  con- 
sequeuces  are  to  be  ajiprehcTuhMh  The  lione  unites  )>r<»mptly  by  osseous 
or  fibrous  tissue,  even  where  it  is  found  impossible  to  bring  its  edges  into 
apposition.  Indeed,  generally,  where  the  rj*agment8  have  been  once 
completely  displaced,  although  it  is  not  difiicult  to  replace  them  raomen- 
taxily,  a  redisplaccmcnt  soon  occurs,  and  they  are  fiinnd  finally  to  have 
united  l>y  overlapjung;  hut  no  evil  consequences  usually  result  fmrn  this 
malpnsition.  In  nearly  all  of  thi'  cases  rcjiorted  in  which  palpitations, 
difficult  breathing,  etc.,  have  been  cbarg*j?d  U>  the  persistence  of  the  dis- 
placement, the  injuries  were  of  such  a  character  as  to  fbniish  for  these 
unfortunate  results  other  and  much  more  ade<(uate  explanations.  In  one 
instance  oidy,  already  mentioned,  serious  iTiconveniences  followed  from* 
a  displaecment  of  the  cartilage  baekwanls. 

In  other  cjises,  however,  where  the  fracture  is  the  result  of  a  direc^t  blow, 
the  prognosis  is  often  very  grave;  a  conclusion  to  which  one  would 
naturally  arrive  ft*om  the  fact  already  stated,  that  the  fracture  of  the 
stenium  thus  |>roduced,  in  itself  implies  the  apjjlicatiitn  of  great  force. 

An  abscess  occurring  in  the  anterior  metliastinum,  and  caries  or  necrf»sis 
of  the  btuie,  are  among  the  tuost  ciaumon  results  of  a  blow  delivered 
directly  upon  the  sternum:  r(irupli<'ations  wbieh  generaDy  end  sooner  or 
later  in  fleath.  Blood  may  l)c  also  extensively  efftised  into  the  anterior 
mediastinum. 

A  remarkable  ease  of  ree(>verv  after  gunshot  injury  of  the  stenium  m 
reported  by  the  U,  S.  Medical  Bureau:  _ 

Private' C.  Betts,  2tith  N.  J.  Vols.,  jet.  22.  was  stmck  by  a  thre<»^H 
ounce  grapeshot.  May  ^5,  l^*(i8,  in  the  charge  ujitui  the  heights  at  Fred-^^H 
ericksburg,  Va.  The  ball  conmiinuted  the  sternum,  op]»osite  the  thini 
rib'on  the  left  side,  penetrating  the  costal  pleum.  The  |>atient  reniove<I 
the'liall  from  the  wound  himself.  On  the  following  day  he  was  adnntted 
tojlie  hospital  nf  the  seeond  division  of  the  sixtli  corps.  Through  the 
wound  the  arch  of  the  aorta  was  ilistinetly  visible,  and  its  pulsations  could 
be  counted.  The  left  lung  was  collapsed  ;  when  sitting  up,  there  was  !uit 
slight  dyspnea.  Several  fragment.s  of  the  sternum  were  removed  T)te 
wound  sfMni  began  to  heal,  attd  he  made  a  complete  recovery/ 


*  B*  Ciw^er,  Prine,  and  Praot  of  Surp-,  p.  350. 

»  Circuliir  No.  f],  Wnshifigton,  D.  C,  Nov,  1,  18<i5»  p,  23. 
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Whore  emjjhysfma  in  prej*erit.  \ve»  inuy  jintici[mtf  inflnmnuUioTi  of  the 
pletira  ami  of  the  liiiig8. 

In  sevet:al  ini^tancc^,  where  ileath  hii8  f>ceui'i\*cl  speeilily  jjfter  the  injury, 

the  heart  has  btHL-n  founfJ  iKMietnittnl  and  torn  hv  the  fi-jitniif^nth.     Ssmsoii 

and  Ihipiiytren  have  endi  rqK)jir<l  tine  ex^»rn])le  (if  thi^  kiTHi     Dnvi^-ney 

hmB  inefih«ir»e<J  Hvo.  mid   Siiinnel   Coojier  ^^jiys  tliere  i?*  ii  i^jirrimi'n   in  the 

musettm  of  the  University  CnJIege,  exhil^itinit  a  h*eerfiti<»n  of  thu  right 

▼efitricK^of  the  heJirt  hy  «  j>ortion  nf  fnictnred  sternnni.    Wntsi>n  meutintiH 

a  t*u3^y  \n  whieh  the  peneiinhrini  w»,h  lorn,  hnt  the  heurt  wjm  only  contused.* 

Treatment. — ^When  tht^  fnitrment«  ure  not  disphieed,  the  only  indieA- 

-  of  tiiMituieut  are   to  iinmohilize  tin-  ehest,  Jind   to  idhiy  the  inflnm- 

i'»n,  jniin^  etc*,  *ronse»jUeT»t  iijion  the  injury  to  the  viseern  of  the  clieHt. 

The  fin*t  of  thene  indimtinUM  iss  iit-min] dished,  iit  leust   in  some  de;free, 

by  mehwiini;  the  l)0(h%  from  the  annjHts  down  u*  the  nmrj^in  of  the  tloat- 

mg  rib**^  with  n  hroad  cotton  or  flannel   imml,     A  sin*:;le  himd,  neatly 

ad  snugly  seeured,  and  made  fast  with  pins,  is  preferahle  to,  heeaii8e  it 

mnro  easily  applied   tlian.  the  rolh?r  whieli  surgeons  have  generally 

le*  1:    it  is  also  niiieh  h\ss  liahle  t«»  heeonie  disan*anged.      It  should 

U*    .  d  whih'  the  patient  is  niakitig  a  fidl  expinitim*.      Tt>  prevent  it^ 

liding  down,  two  8tri|w<  of  liandage  slionhl  he  uttaelitHl  to  its  upper  inar- 

kifit  itnti  erossed  over  tlie  shouhlers  in  the  form  of  suspenders. 

Oeiiendly  the  patients  prefer  the  half-sitting   postnre,  with   the  heail 

"ud   shtuddrrs  thrown  a  little  hnckwsirds;  and  thi.s  i,'^  the  jwjsition  whieh 

villi  \h*  most  likely  to  maintain  tin*  fragments  in  plaet%  iirul  also  to  si*cnre 

iiumohility  lo  ilie  external  tlionirif  mnseles,  while  it  leaves  the  iliapbragm 

[id  the  tthihuniual  inuseles  frt^e  to  act. 

The  second  indieation  tnay  ileinand  the  use  nf  the  luneel:  but  iwoi^ 
Ml  it  will  be  found  necessary  to  allay  the  [liiin  and  disposition  to  cough 
by  the  ust»  f>f  i^piinn. 

If,  however,  tlie  fragments  are  displaced,  it   is   [irop^'r  first  t<>  attemjit 
beir  reduetion:  whieh,  jvs   I  have  ahvady  intimated,  is  generally  tnore 
of  aeeomplishment  than  is  the  maintenanee  of  them  in  place  until 
ire  i8  effected. 

The  fmgtnent*  may  sometime.^  he  made  to  rcsutne  their  natural  jK>Hitiou 
bv  a  single  full  inspiration,  Init  then  they  usually  fall  hack  during  ex- 
iimtion;  or  they  may  he  reduced  hy  straightening  thr  s[jinc  forcibly, 
juid  nt  the  same  time  dniwing  the  slioulde!*s  back. 

Venhic  and  Petit  proposed,  in  those  ea><es  in  which  it  was  found  im- 
|MKie«ihle  to  retiuee  the  fraginenli*  by  these  mmple  mentis,  to  cut  down  and 
lift  thr  depresseil  bone.  Nehiton  suggests  tlie  use  of  a  blunt  crotchet 
intriMhjeeil  through  a  narrow  irieision ;  and  Malgaigne  has  thought  nf 
another  plan,  whieh  is.  to  penetrate  the  skin  with  a  punch,  and  directing 
it  to  the  broken  margin,  to  push  the  fragment  inti*  its  place,  but  which 
he  does  not  himself  regarf I  as  a  suggestion  of  mncli  value,  since  the  bone 
too  soft,  to  aflorrl  the  necx'ssary  resistance;  and,  moreover,  this,  rti 
amon  with  all  of  the  other  similar  methods,  is  liable,  iti  some  flegree, 
iection  that  it  may  increase  the  tendency  to  curies  and  suppiira- 
Ai]\  imminent.      If  reduced,  tlie  fragments  will  probably  iiiiute- 

^   WiitnOo,  N«*w  Yiirlv  J I  turn,  ot  Med.  vol.  Hi,  p.  $51. 
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(ljJLtt*ly  iiiTJiiri  lKTi>iJU'(lis| glared;  and,  iiiotv  tlnin  all,  it  *^till  rcinainf' 
1m*  j)rove(l  cnmlitsively  tliiit  the  mere  riding  of  the  fmgiijeiit*«  Ik  in  itj*elf 
ever  n  ciiiLso  of  siThse(|iieiit  sMffering,  cir  eveti  of  ii*eonvenieuee. 

When  im  nhscess  has  fdniied  in  the  anterior  mediastinum,  surgeons 
have  oi'ea.Miuiialiv  reeotimiendeil  the  use  of  the  trephine,  Gibson  b«& 
twiee'Opemted  hj  this  maiiuer  at  llie  Plnltidelphia  Hospital,  bat  in  each 
cjii*e  the  eurie**  enntinued  to  extend,  mid  the  juitient  died;  an  experience 
whieh  has  iiielined  him  hitterly  to  diseountenanee  tlie  ojiemtion.^ 

Tht'i'e  are  i^ther  ronsiileratioiis  mentioned  hy  Lonsdale,  which  ought 
to  deuiile  us  never  tf*  use  the  trephine  in  these  eases.  ^''For  the  symp- 
toms denoting  the  presenee  <if  the  ahscoss,  when  completely  confined  to 
Hie  under  suHiiee  of  the  bone,  will  be  very  nneertiiin ;  and  when  the 
matter  rolleets  iti  large  (jimntities,  it  will  jnhow  itself  ut  the  margin  of  the 
sternum,  between  tlie  ribs,  when  it  can  be  let  out  by  making  a  puncture 
with  tli(»  point  (jf  a  lancet,  withruit  the  necessity  of  removing  a  portion 
of  the  bone,*  '  Ashhurst,  referring  to  the  same  point,  renuirks:  ^'^The 
fact  that  the  mtiliastinsd  space  can  be  cut  into  without  injury  tii  the 
plema  is  sh<»wn  by  many  cases,  among  others  by  one  which  came  under 
my  own  oljservation."' 


i 
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FKACTUKE8  OF  THE  KIBS  AXD  THKIR  CARTILAGES. 
S  1.  Fractures  of  the  Ribs, 

Fractuki*:s  of  the  rihs,  observi^l  more  often  than  fnicttircs  of  the 
8terniini,  are  rare  as  com|»ared  with  fractures  of  other  long  bones. 

In  my  records,  not  including  fractures  from  gunsliot  injuries,  only 
thifty-two  patients  are  reported  as  having  had  broken  ribs;  but,  a«&  in 
several  of  the  cases,  rw<>  (*r  more  ribs  were  broken  at  the  same  tijne,  the 
total  nuujber  of  fnietin'es  is  about  sixty-five.  If,  b<wevcr,  I  hatl  always 
iicccfitcd  the  diagnosis  nunh*  by  otiier  snrgeons,  the  number  would  have 
been  nuicli  greater,  since  I  have  been  repeatedly  assured  that  the  ribs 
were  broken  when,  upon  the  mn*?t  earetul  examination,  no  evidence^ 
beyond  the  existence  of  a  severe  pain  ami  of  diftictdt  respiration,  ha** 
lieen  jiresenled  to  me, 

Etiohqt/. — The  force  retpiisitf*  to  break  the  rilts  is  scarcely  less  than 
what  is  re(juisite  to  break  the  steraum;  and  in  chihIhrKxl  ami  infancy  it 
is  sometimes  almost  impossible  to  break  them,  so  that  chihiren  and  even 
adults  are  often  crnshed  and  killed  outright,  where,  althf»ugh  the  pre^ure 
has  been  directly  u|)on  the  thorax,  the  ribs  have  resumed  their  |>osition»?t 
and  have  been  foiitid  not  to  be  broken*  I  have  met  with  sevei'al  exfun- 
ples  of  this  kind, 

*  titl)son,  Tnstitiite<i  nnd  Practice  of  Sursjerv,  vol.  i.  p,  269, 
'  Lc>fii>dtik',  Fmfticul  Trt*Htis<?  on  Fmctuivs^  London »  18^S.  p.  1142, 

*  Aihlmrst,  Am.  Joiirn.  Med.  Sd,,  Jjiri*  iuid  Oct,  1802, 
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In  oW  age  the  caitilatjes  ossify,  nml  tlit'  ii})8  theiiiHelves  siifter  a  gnitliml 
•iropby^  wniclj  rcrnlens  tbeui  mucli  more  liable  to  break. 

The  nia*t  coDimoii  C4iu8es  are  direct  blows,  of  very  gi*eat  force^  in  con- 
I  i<*iiui»fi{*e  f>f  wliicb  s<jmetimes  the  fnigmenfs  arc  not  only  broken,  but 
fliiore  or  le\si*  foreoil  inwanli*;  ocaisionully  tlR^y  are  tbe  result  of  counter- 
Iwniketv,  antl  then  fbe  frajnnenti*,  if  tbey  <levintc  at  all  from  fbcir  natural 
itiotu  are  s^ilicnt  outwanls;  a  species  of  fracture  wbtch  I  have  not 
I  with  m  often. 

Maly;Higrie  lias  collected  eight  examples  of  fnictures  of  the  ribs  pro- 
duced W  muscular  action,  by  the  beating  of  the  heart,  etc.,  all  of  which 
oeeiirreu  upon  the  left  side.  In  six  a<hlitional  cases  collected  by  M. 
IPiiuIet,  the  fractures  were  upon  the  right  si<le«  Ttiree  of  these  were 
I  by  coughing,  and  two  liy  a  sudden  movement  of  tbe  l>ody.  It  18 
1^  however,  that  in  all  of  these  cases  the  ribs  Ijad  previously  be- 
c*»nie  atrophic*!,  and  perhaps  undergone  other  changes  in  their  structui-e^ 
-  n*ivdering  them  liable  to  fnicture  from  the  action  of  trivial  causes.  Mor- 
|#<dli  attributes  tbe  fre<[uency  of  fracture  of  tlie  ribs  in  the  iniuine  to 
Itrophic  changes*  in  tbe  »ti'ucture  of  the  rilis,  depen<lent  upon  loBionn  of 
itiie  nervous  centres,* 

J^athultnjii^  Sfftf,  etc, — The  fourth,  fiftli,  sixth,  and  seventh  ribs  are 

nt  liable  to  be  broken;  the  upper  ribs,  and  espt*cially  the  fii-st  rib, 

eing  so  well  protecte<l  in  various  way^  as  to  dinjinisb  greatly  their  lia- 

r,  while  the  loose  and  floating  condition  of  ihe  hist  two  ribs  gives 

an  almost  complete  exemption, 
lalgaigne  has  noticed,  also^  contrary  to  the  gen  cm  1  opinicui  of  sur- 
[>n«,  that  tbe  ribs  are  most  often  broken  in  their  anterior  thirds,  whether 
the  cause  has  l>een  a  direct  or  a  counter  blow.     My  own  observations 
confirm  this  statement. 

Tlie  direction  of  the  fmeture  is  generally  tmnsverse  or  slightly  oblii|Ue; 
fs  it  is  (juite  obli(jue.     It  is  often   compound:  and  in  a  few  in- 
i  have  found   it  comminutefl  i>r  multiple.     Where  the  fracture  m 
«iuitH>und,  it  is  rendered  so  generally  by  the  fnigments  having  peneti*atiMl 
'  tlie  lungs,  and  not  by  a  tegumentary  wound. 

Displacement  cannot  occur  in  the  direction  of  the  axif*  of  the  bono 
[|)ess»  fiievenil  ribs  are  liroken  at  the  simie  time.  The  fragments  are 
berefor«*  either  not  at  all  displaced,  c>r  they  fall  inwanln  toward  tbe 
ivitY  of  the  chest,  or  outwards,  or  very  slightly  <lown wards,  in  the 
jrection  of  the  intercnststl  spacer.  Sometimes  the  rib  rotates  a  little 
QpoQ  it#  own  axis, 

Pro^N09i9, — Death  <h  r  ut>  sooner  or  later  in  a  pretty  large  minority 

of  the  cased  in  which  tbe  ribs  have  been  broken;  yet  not  often  as  a 

L 1^  ■^rtsccpicnce  of  the  fracture,  but  only  as  a   i\'sult  of  the  injury 

1^1  t  iip<m  tiic  viscera  of  the  chest,  or  of  other  injuries  receive<l  iit  the 

«c  moment,     Tbe  viident  compression  of  the  heart  anil  lungs  has  fre- 

Hljitifitly  pnuluced  death,  rin<l  sometimes,  as  I  have  more  than  once  seen, 

aliu(M<l  inuiicdiately ;  or  tbe  patients  have  succumbed  at  a  later  period  to 

Mrutt*  pneum«uutis,  t>r  pleuritis. 

lA>nsdalc  sa\\  ti  case  in  whicli,  the  body  of  a  nuin  having  been  trtiverne^l 


*  Piuilef,  MoffieHi.  Fi^nt-h  ed,  of  Ihia  treatU*    hv  Pnlnsot. 
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by  tile  wlieel  of  ji  wa^nii,  f'iglit  film  were  broken,  and,  dentil  hM\iu;^  td-J 
lime(i  nhnoj^t  iinniediutely,  rlie  nutrtpsy  cliscdoseil  a  rent  in  the  left  aaricl^ 
of  the  heart,  pniduced  liy  one  of  the  liroken  rib*.'     South  mysi  tliere  is 
Hueh  11  .s  pee  nil  en  Jit  St.  Thornans  Hospital' 

Dupuytren  rep<>rt.s  a  similar  ease.  The  s[ime  nurgeoit  hiis  aW>  i*ccii 
»eveml  deatlis  prrMlucLMl  by  the  enipliysema,  indepeitdent  of  tlie  fnicturc, 
twoof  wliicb  are  partieiilarly  described  in  Ins  Clinieal  Leetiires.^  Am<^- 
bury  has  seen  a  ease  of  deutli  frtnii  rupture  of  the  inten'<»9tnl  iirt4*ry, 
wbere  tliero  \\n^  no  injury  of  the  hmj^s,* 

M.  Paidet  ha<  studied  u  nerien  of  exaniplen  of  mptiire  of  this  artery  in 
eonneetion  with  fracture  of  the  ribs,  obtained  fi'oni  various  sources,  and 
has  drawn  the  following  eonelusions:  Fir^t,  letiions  of  the  interco«8tal 
artery  in  this  class  of  accidents  is  much  more  fvef[uerit  than  h-^  generally 
supposed.  Second,  the  lesion  is  always  grave,  and  often  niortid.  Third. 
it  may  oeeur  not  inily  after  eoiiirninutcd  fnictures,  but  after  simple,  and 
even  after  incomplete  fractures,  provided  tbe  fracture  is  on  the  lower 
border  of  the  rib.* 

In  several  instances  observed  by  me,  patients  have  suffered  from  pains 
in  the  side,  oeciusivmally  from  coutrii,  etc.,  after  the  lape  of  two  or  mon* 
years,  ami  I  suspect  it  is  no  uncommon  thinj_r  for  these  inpiries  to  enhiil 
some  such  pcnminent  ilisability,  but  whirli  is  a  consequence  nither  of  the* 
injury  to  the  viscera  of  the  chest,  than  of  any  condition  of  the  broker* 
ribs  themselves. 

In  ♦general,  simple  fmcturcs  of  tbe  ribs  unite  in  from  twenty-five  to 
thirty  days.  Malrrai^ne  has  seen  one  case  of  non-iinion;  Huguier  met 
with  another  upon  the  cadaver,  in  which  a  eomplete  false  joint  existed, 
fm-nisbed  with  a  capsule  and  lined  with  synovial  membmne;*^  Eve,  of 
Njkshville,  Tenn.,  saw  a  case  of  Tion-irTiioti,  occasioned,  probably^  by  a 
caries  or  necrosis  of  the  hone,  since  it  was  aecompanied  with  a  discharge 
of  matter,  and  in  which  a  remf»va]  of  the  ends  of  the  fragments  reHulted 
promptly  in  a  cure  of  the  sinus  ;^  and  Samuel  Cooper  i^ay?,  there  is  a 
specimen  in  the  Museum  of  the  University  College,  of  a  fi-ncture  of  six 
ribs  where  the  fragments  are  only  connected  by  a  fibrous  or  ligamentoiii* 
tissue.^ 

Barrit,  Lisfranc,  Trelat,  and   l>eman|uay   have  reportal  simibir  ex- ^ 
araple«.* 

The  union  genenilly  oecui*s  with  only  a  slight  degree  of  dispbiccmcnt. 

After  the  union  is  completed,  even  where  there  is  no  «lisplacGinent,  a 
certain  auuujnt  of  enshea thing  callus  may  generally  he  felt  at  tlie  point 
of  fractiire.  Of  five  cases  which  I  have  carefully  examined  after  rwovery, 
in  only  one  instance  wiuh  I  unable  to  detect  any  in*egubirity  at  this  point. 
I  have  in  my  cabinet  nine  sj)eeimens  of  fracture<l  ribs,  in  fonr  of  which 
the  ensheatbing  callus  is  completely  formed,  but  the  fragments  are  in 
perfect  apposition:  in  one,  apfiositifKu  is  preserve<l,  but  there  is  no  en- 
sheatbing callus;    and   the  remaining  foui*,  all   occurring  in   the  same 

*  Liinsi^nl*?  on  Fmctni^ft,  \\.  l!58.  '  Cheliu.^'s  Siirgenr^by  South,  vol.  i.  p.  599. 

*  Dupuytrrn.  iip,  cit,  p.  TO.  *  Aniii^hiiry  on  Fractures,  vol,  ii,  p,  612. 

*  pKulet,  Poinsot,  op  cit.,  p,  200.  '^  Multyuit;ni.%  op.  cit,  p,  435, 
'  Eve,  N    Y.  Joimi.  Med.,  vol.  xv.  p,  136. 

*  S,  Cooper**  Surg.,  vol.  li.  p.  821,         •  Polnsot^  op,  cil.,  p.  201. 
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re  unital  with  iti?^jiliicfmfnt,  but  without  n  |>ro|R'r  eii>hfatliing 

lu  mmn'  sperirneiL^  I  have  uh^erved  sharp  ^i|rH;ula,  iii  ♦  it  hens  firoader 
»l^rt•l^  of  bc»ne  extending  along  the  uoiu-se  of  the  iiitercostid  mii^ck's  from 
1  one  rill  to  the  other,  forming  a  species  of  anchylosin  between  their  iid- 

Syrnptmnaiologt^. — Acute  pain,  referred  e-»pecially  to  the  point  of  fmc- 
J'ure,  s<«uetinje!^  produeing  great  end mrntssn lent  ir»  the  rei?pinition*  and 
Icrt'piiujj,  lire  the  most  euiunion  imlieiitiun.s  uf  u  fntetiire.    The  pain  und  em- 

Fio,  47. 


fmAmtmi  ribi  joined  to  e«oh  oth«r  by  osa«oua  w*tter,     (From  Dr.  Urow^a  c«timet,) 

'^•tMgsed  r€*5]>5nitton  i*re,  however,  far  from  being  di^ignostic,  sinee  they 
•*^  often  present  in  iin  eiiuul  <U'gree  when  the  wjdl^  of  the  eliest  biive  only 
^h  -ieverelN  e<mtnse<L 

The  tTepitiis,  al*»o,  is*  ofYen  diffierdt  to  detect,  owing  to  tlie  thiekne^**^  of 
daeular  coverings,  or  to  the  amount  of  fat  upon  tlie  b<Hly,  or  to  the 
having  occurre<l  j»erhaps  directly  underneatli  the  raammfe  in  the 
Ue*  In  three  in^ Unices,  where  the  preserjcc  of  empliyHenui  rendered 
nee  of  a  fnictiire  quite  certain,  I  have  been  unable  immediately 
ircident  to  dii^cover  crejutus* 
flu*  erepitns  may  he  diHcovered  Kt»metime8  by  prcKning  gently  up<tn  the 
H%i  fif  frju'ture,  or  by  applying  the  ear  or  the  stethc^Hcope  over  tbi^i  point 
while  the  patient  attempt.s  a  full  inspiration,  or  eoughi*;  or  we  may  presH 
upon  the  fn>nt  of  the  chest  with  ime  hand,  while  the  fingers  of  the  other 
fiand  rest  ttpf»ri  thi*  fracture. 

the  patient  ha.**  felt  the  bone  bresik,  and  very  often  he 
-   tlie  crepitus  after  it  is  broken,  and  will  himself  indicate 
\^T\  eimrly  the  point  of  fracture, 

A I  the  $mme  time  that  we  detect  crepitus  we  are  able  also  to  discover 
miiiinn  in  the  fnigments,  but  I  have  once  or  twice  discovered  preternatural 
uhM  :    Mt  crepitus. 

Kii  I  u   which   is   ahn<j*tt  certainly   indicative  of  a  fmcture,   is 

ftiamxX  in  a  pretty  large  projK)rtion  of  ca^es*  It  has  been  observeil  by 
mtm  18  €»nt  of  o2ca8eg;  generally  it  cUd  not  extentl  over  more  than 
tmi%  or  tlirteie  equare  feet  of  surface:  but  in  two  eases  it  finally  extended 
Pifrr  neorlT  the  whole  body.  It  is  remarkable,  bow^ever,  that  in  only  four 
of  tbc9»«  tiiirteen  cases  did  the  patients  expectoriitc  blood,  and  then  in  a 
VWT  ismwXi  ijiiantity,  ancl  usually  not  untd  the  second  or  third  day. 

th^min\i   observer  that  empliysema   rarely  succeedn  to  fractures  of  the 
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ribs;  tin  observation  which,  as  will  Ue  seen,  tny  experience  cloee  not 
confirm. 

Treatment. — In  simple  fractures,  where  there  is  no  displaeement,  or 
where  the  ^lisphicenient  is  only  moilenite,  the  chest  may  be  inclosed  with 
a  broad  belt  or  buiul  tL<  we  have  already  direetetl  in  case  of  fmetiire  of 
the  Htcrnuni:  provided  idwMvs  ihnt  it  is  nut  foiutd  to  increaiH?  instead  of 
diminif^liiTig  the  patients  sufferings.  Sunie  putifnts  cannot  t/>lerale  this 
eontinenient  at  all;  whilst,  with  a  majority,  although  it  is  at  first  uneotii- 
fort^ible  and  oppressive,  after  an  hour  or  two  it  affbnls  greiit  relief  from 
the  distressing  pain,  anrl  tlioy  will  not  consent  to  have  it  removed  even 
for  a  moment.  In  nearly  all  ca^»es  of  ctmiminiited  fracture  it  is  inad- 
missible,  on  aeeount  of  its  tetidency  to  force  the  pieces  inwards. 

Ilannay,  of  England^  has  .suggested  the  use  of  adhesive  strijis  s^  n 
suhstitntr  for  the  cotton  or  tlanne!  band;  the  several  successive  pieei^i 
being  imbricatud  upon  each  other  until  the  wliole  chest  is  c<ivered.' 
The  same  objection  holds  to  this  nujde  of  dressing  ns  to  a  similar  mode 
of  dressing  a  broken  clavicle,  whicli  ba.s  been  recently  reeonj mended. 
It  will  fcrtainly  ber<une  loosened  after  a  few  hours,  by  the  slight  but  un- 
interrupted play  of  the  ribs,  and  it  is  not  sis  eorafortJible  as  a  woollen  or 
cotton  band. 

The  foreamn  ought  also  to  be  brought  across  the  chest  at  a  right  angle 
with  the  arm,  and  secured  in  this  position  with  a  moderately  tight  banilage 
or  sling,  so  as  lo  jvreveTit  any  mot  it  m  in  the  pectond  muscles. 

As  to  |iositi(tn,  the  pjitieut  gencmlly  prefers  to  sil  up,  or  he  elioosfs  a 
position  only  partly  rwliuing  upon  his  back  ;  but  there  is  no  positive  rule 
to  hv  observed  in  this  matter,  except  that  such  a  position  shall  be  chtxsen 
418  shall  prove  tiiost  coinfortahle  to  the  jiatient. 

If  the  fragments  are  salient  ontwards,  the  fmcture  having  been  pn>- 
dneed  by  a  counter-stroke,  they  may  be  reilueed  by  pressing  gently  u{>on 
them  fi^iun  without.  If,  on  the  contrary,  the  fragtuerits  are  siilietU  in  waiils, 
they  will  be  found,  in  a  great  majfuity  of  aiscs,  to  have  resunied  their 
positions  spontaneously  or  thrtnigli  the  tmtunil  actions  of  respiration  Z 
luit  if  they  have  not,  it  will  be  exceedingly  difiirult  to  restore  them. 
Possibly  it  may  be  lux'omjjlisheil  by  pressing  ftu-eibly  upon  the  front  of  the 
chest,  or  upon  the  anterior  extremity  of  the  broken  rib :  yet  if  the  frag- 
ments are  eonimiuuted.  atid  the  ends  are  much  <iriven  in,  this  'method 
w*ill  avail  little  or  nothing.  In  such  cases  several  surgeons  luive  reiMun- 
mcndcd  that  we  should  cut  down  to  the  hone  and  elevate  the  fragment^i, 
but  llo.ssi  alone  <daims  to  have  actually  put  the  suggesticui  into  practice. 

No  doubt,  if  the  necessity  were  tirgent,  this  method  might  be  suceew- 
fully  adopted;  or,  instead  of  cutting  ilown  to  the  broketi  rib,  \sv  might 
even  seize  the  fragment  with  a  hook,  us  suggested  by  Malgaigne,  or  what 
in  .some  causes  might  be  even  more  convenient,  with  a  pair  of  forcefMJ 
constructetl  with  long  teetli,  obliipiely  set  upon  a  firm  shaft.  Yet  the 
exigency  which  will  demand  a  res<u't  to  any  of  these  measures  will  be 
exet'cdingly  rare.  In  guiisliot  fniyctures,  which  are  nearly  all  compound 
and  cotiiniiuiited,  the  hmsened  f»r  detached  fnigraents  shoubl  be  at  once 
renioveiL 


'  Amer.  Joiirn.  Med,  Jk'i  ,  vol.  xxxix.  p.  198,     From  Lond.  Med.  Giw.,  Nov.  1846 
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do  I  attai  11  ;ni\  \nlui'  Mj  inifMjrtarjco  to  the  ailvirr  i^wvn  by 

Petit,  that  we  .nhall  |ilace  a  compress  njKui  the  front  i»f  the  i-hest*  uiider- 

leath  the  handage,  in  nnler  to  re<lueu  tire  frn^nuMits,  <»r  to  retain  tJiHii  in 

iluoc  after  re<Uiction.      Lisfnine,  \\\m  ailvoeiited  tliis  method,  ehiinietl  that 

ila  iwhTintage  eon^^iste*!  in  the  increased  length  which  wa>«  tlius  friveii  to 

ic  ttfiter<>i.Mj«terior  diameter  of  the  ehest,  an*!  tlie  eoiiHenuent  aeennjtda- 

on  of  pressure  from  the  encircling  hand,  in  tliis  direction,'     Tlie  nieehjin- 

icjil  hiw  is  no  doubt  eorreetly  stated,  but  its  vidnc  in  j^nn-tiee  is  h»y  ineon- 

fud tumble  to  <lei5erve  eonwideratioo. 

The  emplrvsemu  generally  demumls  no  s]>eeiid  uttentidn,  siiiee  it  i» 
usually  tMj  limited  to  wciusion  inconvenience;  and  when  more  extensive, 
it  generally  <lii«ippear8  Hjiontaneoiiftly  after  a  few  days,  or  a  few  weeks  at 
mitsU  The  ail  vice  given  by  some  surgeons,  that  we  ought  in  thewe  ea«es 
to  cut  down  to  the  pleural  cavity  so  aj*  to  allow  the  air  to  escape  freely 
through  the  incision,  seems  thus  far  to  have  rested  its  reputation  ujion  a 
i>re  than  doubtful  theory  rather  than  upon  any  testimony  of  experience, 
AFneniethy  ah>ne,  so  far  as  I  know,  hns  actually  made  the  experiment, 
ttod  his)  [latieut  died. 

Dupuytreii,  in  the  two  cases  already  alluded  to,  bled  the  patients  and 
^pplietl  resolvent  liipiids,  with  rollers :   he  fdso  made  incisions  with   the 
cet  at  variouM  points  of  the  body,  more  cu*  less  reunite  trnm  the  seat 
fracture,  a  piiicttce,  however,  in  which  iie  coide88es  he  has  no  confi- 
ice  whatever.     These  patients  both  died. 

Dr,  Stedman,  of  the  Massachusetts?  General  Hosjiital,  has  reported  the 
of  a  man  aged  sixty-nine,  of  intemjierate  habits,  who,  in  ad*litioii 
m  fracture  of  one  of  his  rilw,  had  also  a  dislocati^ui  of  the  outer  en*!  of 
le  clavicle.  The  emphysema  comtuenced  innnediately,  and  rearht»d  its 
e  on  the  twenty-second  day.  At  tltis  lime  it  had  extended  <iver  his 
whole  body;  his  eyes  were  dosetl,  ami  he  hrealhe<l  with  great  clifficulty  i 
but  on  the  forty-fifth  day  the  emphysema  hafl  entirely  disappeared,  and 
he  w*is  dismissed  cured.  The  treatment  consisted  chieliy  in  the  free  in- 
li^rtiai  rise  of  stimulants,  and  in  the  application  of  bandages ;  but  the 
idiiges  soon  became  disarmnge<b  am!  after  a  few  days  they  were 
entirely  laid  ikside.- 

In  the  citse  of  one  of  my  own  patients^  where  ihe  emphysema  was 
almost  equally  extensive,  the  patient  recoverefl  after  n  few  weeks,  under 
the  use  of  a  simple  diet,  and  without  any  special  medication  whatever. 
The  second  case  of  extensive  eni)>hysema  i»liserveil  by  me  was  as  follows: 
man  was  crushwl  under  a  bank  of  earth  Sept.  19,  18(j0.  Two  hours 
the  accident  I  found  him  greatly  prostrated.  Six  ribs  were  broken 
on  the  left  side  near  the  spitte,  and  one  on  the  right  sifk\  In  coughing 
he  expectorate*!  some  blood.  There  was  emphysema  of  the  face  and  over 
tiie  front  of  the  chest.  He  died  at  9  p.m.,  having  survived  the  accident 
»inly  ttlwiut  six  hours.  The  autopsy  showed  the  left  Inng  penetrated  at 
two  pointji,  and  collapsed  ;  about  six  ounces  of  bhHid  in  the  left  j^lcural 
vity ;  lower  lobe  of  right  lung  crushed  and  dis<»rgM nixed,  but  the 
tuainder  of  the  lung  not  collapsciL     The  features  of   the   face   were 


J  De 
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*  Htttiking'^  Abustract,  vol.  ii.  p,  204,  fmm  Giiz.  d(j8  llopiuutt,  InU  S,  1R4ri. 
»  St«<dxnAii,  Boeton  Med.  »nd  8urg.  Jouro.,  vol,  lii.  p.  816. 
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almost  obliteratefl  Uy  the  t^mpliysema,  which  had  also  iiivudcil  the  imnh- 
a^tiiinl  .«[MU^e,  ami  extendtMi  over  the  bmly  ns  luw  us  thr  kiife»-  " 


§  2.  Fractures  of  the  Cartilages  of  the  Bibs. 

BoytT  was  iTn'onvi't  when  W  siM  that  the  rsirtilages  of  the  ribs  could 
Ti<*t  be  liroken  until  tliey  were  ossified.  They  are  often  broken  when 
there  is  no  ossifiejition,  at  the  siime  time  that  tlie  ribs  themiit»Ives  art* 
broken.  Sometimes  they  are  Ijrokeu  alone.  Not  un frequently,  also,  tbi' 
sepanition  takes  phiee  at  the  preeise  point  of  j[itietion  between  the  car- 
tihige  and  the  bone.  G.  Fuel  infers,  from  ex[)enments  iii>oii  the  eadaver, 
that  the  fraettire  \v<inld  iJike  phiee  at  tliis  point  most  often.' 

Fvfjer  relates  a  riLse  in  whieh  the  stemnni  was  brtiken  in  a  man  agetl 
iweMty-hve  yfars,  and  also  the  eartihiges  of  tlie  sixth,  seventh,  and  €»ighth 
ribs  uf  the  right  si(le,  aw  was  |ir(jved  by  the  autopsy,  yet  the  cartilaj^ 
wei^  not  ossified.  The  vena  enva  ajscender»s  wa*?  also  ruptured  by  the 
fon*e  «jf  the  compression.'  The  reader  is  referred  also  to  my  own  and 
lh\  Watts's  ea.ses  reported  in  tlie  chapter  on  **  Kraeturesof  the  Sternum." 
Since  the  date  of  the  re|Kirt  <d'  tliei^e  ause.s  I  have  uiet  with  several 
exjimples  of  fractnre  of  the  (*jjrtilages. 

/Aitbto^^.— The  causes  are  the  same  as  those  whicli  produce  fnicttire« 
of  the  ribs,  yet  it  is  generally  understood  t!iat  it  will  requii^e  greater 
force,  and  that  conset{uently  the  injury  done  to  the  viscera  of  the  thorax 
will  be  tTiore  complicated  and  intense. 

In  the  reports  of  the  Massachust^tti^  General  Jlosjutal  an  account  is 
given  of  the  case  of  a  man  aged  thirty,  who  wtus  crushed  by  the  fall  of 
a  heavy  weijL^ht  upon  his  body,  and  who  died  after  alwut  eixty  houn** 
An  exatni nation  after  tleath  ixtvealefl  a  fracture  of  the  cartilages  of  the 
third  ami  fnintli  ribs,  with  a  hiceration  of  the  intercostal  muscles  to  such 
an  extent  that  a  hernia  of  the  lungs  liad  occurred  at  this  point.  This 
hernia  had  been  discfnereil  and  recognized  by  EJr.  Warren  soon  after  the 
accident  occurred  ;  the  protrusion  being  at  that  time  jis  large  a8  the 
clench e<1  fist,  and  regidarly  rising  and  falling  with  each  movement  of 
Respiration.     It  Wii>i  accompanied,  also,  with  a  modemte  emphysema. 

PnUifihif/ff.— The  fracture  is  clean  and  vertit^al,  or  transverse ;  never 
irregular  or  oblicpie.  The  dire**tion  of  the  disfilaceraent  varies  as  in 
fractures  of  the  ribs,  but  ihv  anterior  or  sterT»!il  fnigmeut  is  generally 
found  in  front  of  the  posterior  or  spinal. 

Union  takes  place  in  these  fractures,  according  to  the  testimony  of 
mo6t  pathologist!^,  not  through  the  medium  of  cartilage,  but  of  bone. 
Sometimes  the  new  b(jne  is  deposited  oidy  between  the  ends  of  the  frag- 
ments, in  tlie  form  of  a  thin  plate ;  at  other  times  it  is  fonue<l  around 
the  fragments  as  well  a,H  between  them.  The  latter  of  these  two  pro<*esst« 
hai<  been  most  frctjuetitly  observed.  The  etisheathing  C4illus  appears  to 
be  supplie<l  by  tlie  perichontbium,  whilst  the  experiments  of  Dr,  Redferu 
render  it  [)rob?ible  that  the  internuMlinte  calhis  may  result  from  a  txjnver- 
sion    or   tnmsfonnation    of   the  adjucenl  cartilaginous  surfaet^.     Paget 

'  Pueh  Frac.  dm  cart.  coat.     An  vers »  1876. 

^  Ranking'a  Abetmct,  vol.  i.  p.  147^  from  \h^  Lnncet,  Oct    1844. 
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al^n,  tlint  the  oH^sifieiitiou  extends  to  the  parti^  ot  ihv  cartilage 
wUfitHy  iMlj«ceiit  t(t  till*  fracture. 

I    Ut    PcviiiHcit,   iti    1869,   H.  Pcyraiid   related  in   Iii^   thesis 
&vt'i  .    riinent-^  sliowiug  tlmt,  in  animals,  .some  portions  of  the  costnl 

'^^^Btiljigec*  nearly  fimr  centiuietrch  lon^  liuviiig  been  taken  ofl*,  tbey  may 
*"  enlii-ely  repHwluced,  if  care  luii*  l^ecii  taken  Ut  wive  tlie  penebomlriutti, 
iuid  a  ca^c  hae  been  publislied  by  Bat^^ereau  showing  that  in  nuin  the 
extreruilieft  of  a  broken  cartihige  nuiy  unite  by  fibrn-cartilaginouH  tiasue. 
lu  reference  to  the  experiments  of  Pcyraud,  it  must  be  siiid  that  we  can 
mmke  no  positive  infereneeK  as  to  the  prcwe^  of  repair  in  man  from  ob- 
servmtions  made  upon  otiier  animals. 

1  have  seen  one  example,  in  tlie  person  of  Hiram  Leech,  i^U  38, 
rhirh,  after  the  expiration  of  more  than  one  year,  hud  not  united.  The 
^tnre  liad  occurred  in  the  united  cartilages  of  the  nintli  and  tenth  ribs, 
jKisterior  fragment  overlapped  the  anterior,  and  tliey  played  freely 
each  otiier  at  each  act  of  iiis[iinitiori  and  expiration, 
I  do  not  know  that  any  obHervations  have  been  matle  upon  the  repaii* 
of  these  cartilages  in  very  early  life,  and  it  in  possible  that  tlie  procesis 
may  differ  from  this^  which  has  been  described  as  it  has  been  observed  in 
lie  ;«''' 
J,  ,, — ^The  treatment  need  not  differ  from  that  alreaily  reoom- 

•li  fur  fractured  ribs. 
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Foe  the  aake  of  convenience,  I  shall  divide  fractures  of  the  clavicle 
into  thow?  ficcumng  through  the  inner^  middle,  and  outer  thirds.  By 
the  **  outer  tliinl  *'  is  meant  all  that  portion  of  the  clavicle  included  be- 
tween it*  scapular  extremity  and  the  intenial  margin  of  the  conoid  liga- 
ment. The  remaining  piortion  is  intended  to  be  dividetl  etjually  into 
two  j«iei>anite  halves.  The  peculiarities  of  these  sevenil  portions,  in 
n^fifct  to  anatomical  relations,  liability  to  fracture,  results,  etc.,  will 
i  .iiliin  the  propriety  of  the  divisions. 

^jtunfJf, — If  we  except  gunshot  fractures,  the  clavicle  is  broken,  in  a 
liiT'^i}.  niajf»rity  of  cases,  by  a  counter-stroke,  such  as  a  fall,  or  a  blow 
ap*)n  the  extremity  of  the  shoulder. 

Occasionally  it  is  broken  by  a  direct  stroke,  as  when  a  blow  aime*]  at 
the  head  i»  received  ujxui  the  shoulder  :  it  is  broken  sometimea  by  the 
m?njl  of  an  overloaded  gun,  especially  when  the  perstm  lies  upon  the 
•rroimd,  with  the  butt  of  the  gnn  resting  against  the  clavicle. 

OibAon  ha»  seen  a  case  in  which  it  was  broken  in  a  child  at  birth,  by 
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an  ignorant  midwife  pulling  at  the  arm,^  and  Dr.  Atkinson  has  reported 
an  example  of  intra-uterine  fracture  of  the  clavicle.* 

Gurlt  has  collected  seven  cnses  of  intra-uterine  fracture  of  the  clavicle 
caused  by  external  violence.^ 

I  have  once  seen  the  clavicle  broken  by  muscular  action  alone.  A 
large,  well-built,  and  healthy  man,  aged  thirty-seven,  standing  upon 
the  ground,  attempted  to  secure  the  braces  of  his  carriage-top  with  his 
right  arm,  when  he  felt  a  sudden  snap,  as  if  something  about  his  shoulder 
had  given  way.  He  did  not,  however,  suspect  the  nature  of  the  injury, 
and  did  not  consult  any  surgeon  until  eight  days  after,  at  which  time 
I  found  the  right  clavicle  broken  near  its  centre,  but  rather  nearer  the 
sternal  than  the  scapular  extremity.  The  fragments  were  but  slightly, 
if  at  all,  displaced,  but  motion  and  crepitus  at  the  point  of  fracture  were 
distinct.  A  node-like  swelling  was  also  present,  indicating  the  existence 
of  a  considerable  amount  of  ensheathing  callus.  He  had  been  unable  to 
raise  the  ami  to  a  right  angle  with  the  body  since  it  was  broken,  but  he 
had  suffered  no  other  inconvenience  from  it. 

A  similar  case  is  reported  in  the  number  for  Januair,  1843,  of  the 
American  Journal  of  Medical  Sciences,  copied  from  the  Revista  Medico, 
The  subject  of  this  case  was  a  colonel  of  cavalry,  about  sixty  years  of 
age.  In  mounting  his  horse,  he  experienced  a  sensation  as  if  something 
had  broken,  followed  by  acute  pain  in  his  left  shoulder,  and,  on  exam- 
ination, it  was  found  that  the  clavicle  was  fractured  in  the  middle.  The 
health  of  this  gentleman  had  been  impaired,  it  is  further  stated,  by  re- 
peated attacks  of  syphilis. 

W.  E.  Whitehead,  U.  S.  N.,  has  reported  the  case  of  a  healthy  and 
muscular  man,  twenty-eight  years  old,  who  broke  his  left  clavicle  at  the 
junction  of  the  outer  and  middle  thirds,  while  attempting  to  raise  him- 
self to  a  platform  eight  feet  high.  The  fnicture  was  transverse,  and  un- 
accompanied with  displacement.* 

Malgaigne  ha.s  recorded  tliree  other  examples  of  fracture  of  this  bone 
from  muscular  action ;  and  Parker  saw  a  case  which  was  produced  by 
striking  at  a  dog  with  a  whip.  The  bone,  in  the  latter  case,  had  been 
previously  somewhat  disea^sed,  yet  it  united  favorably.* 

Of  these  seven  cases,  five  occurred  on  the  right  side,  and  always  near 
the  middle  of  tlie  bone,  if  we  except  one  cjuse  reported  by  Malgaigne,  in 
which  the  point  of  fracture  is  not  mentioned.  In  neither  case  did  the 
fragments  become  displaced,  <mly  as  they  were  found,  in  some  of  the 
examples,  inclined  slightly  forwards. 

Gurlt  has  collected  twenty  cjises  of  fracture  from  this  cause.* 

Dr.  Pooley  reports  an  example  of  fracture  of  the  clavicle  in  a  child, 
supposed  to  have  been  due  to  muscular  action,  and  which  was  the  result 

'  Gibson,  Principles  of  Siirj;.,  sixth  ed.,  vol.  i.  p.  272. 

2  Atkinson,  Bost.  Med.  and  Surg.  Journ.,  July  26,  1860. 

3  Gurlt,  Holmes's  Surgery,  ed.  of  1870,  vol.  ii.  p.  766. 
^  Whitehead,  Pacific  Me*d.  and  Surg.  Journ.,  1871. 

•'  Parker,  N.  Y.  Journ.  Med.,  July,  1852. 

"  Gurlt,  Holmes's  Surgery,  ed.  of  1870,  vol.  ii.  p.  765.  See  also  paper  by  H.  Deleus 
on  Fractures  of  the  Clavicle  from  Muscular  Action,  in  Archives  G^n^rales,  March, 
1875. 
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of  ft  fell  upon  the  back  J  It  dne^  not  iippeiir  to  me  absolutely  rert^iirj 
tbt  in  the  Litter  ca.se  the  manner  of  tlie  fall  wils  detenu iiied,  riml  that  it 
wmldW  fairly  set  down  a«  due  direetly  to  muneular  iietioii. 

Piiihohfjfy, — It  has  already  been  observed,  in  s]*eakint|;  of  partiiil 
fractuiV-t,  that  this  bone  suffers  an  incomplete  fraetiire  more  often  thcui 
Wiv  *HlH*r»  and  that  in  such  ea^es  the  lesion  oeenrs  genendly  in  the 
middle  third.  «»r  nither  to  the  sternal  side  of  the  centre,  and  in  a  rlirec- 
tiou  nearly  or  cjuite  transverse.  They  are  not  usually  aeecanjianie*!  with 
inudi  displaeenjent  ;  hut  if  a  ilisjdiR-ement  exists,  it  is  a  slight  forward 
*  iclinutioii  of  the  fmgments* 

Fm!turL'«  which  are  complete  occur  mostly  after  the  hones  fiave  be- 
come finn  and   iiuyielding.     They   arc  also  generally  obli^pie,   seldoui 
comminuted,  still  more  rarely  compound.     The  poiut  of  the  cluvicle  tit 
which  it  complete  fmeture  tisually  «>cears  is  at  or  near  the  outer  cTid  of 
middle  tliinU  «nd  a  little  to  the  sternal  side  of  the  contt^o-clavicuhir 
ipiment»,  near  where  the  trapezius  and  deltoid  cease  their  attJichmentJ^. 
ll  mij^ht  be  more  exact  to  say  that  the  fracture  extends  from  this  point 
iwards  and  inwards,  toward  the  sternum,  embracing  uoe  inch  i\v  lei§s 
erigth,      In   suuie   cases    the  obliquity  is  greater,  ami  the 
irooimt  of  Iwjne  involves!  is  much  more  considerable. 
Why  the  bone  should  break  nn>re  frequently  at  this  point,  especially 
tJje  adult  and  in  tlie  male,  it  is  not  difficult  to  understand.     It  ij* 
than  elsewhere,  anrl  less  supported  by  muscuhir  and  liga- 
ittachments.     At  this  jxiint,  als<»,  the  axis  of  the  hnnc  begins 
pWltj  nhruptly  to  curve  forwards,  and 
SBflnp  abruptly  in  the  adult  and  male 
Aao  in  the  child  and  fenale.     When, 
flim-frire,  the  clavicle  is  broken,  iL<  it 
'^-uiilly   IS,   by    a   counter-stroke,   tlie 
'  '''  ♦   irf  the  Idow,  conveyed   from  the 
*if  niMer  through  the  outer  portifin  of 
bone,  i.s  suddenly  arrej*ted,  and  ex- 
dfi  itself  ujK)n  the  point  where  the 
ion  iif  the  axis  is  changed. 
In  a  reoonl  of  <»ne  hundred  mi\\  fifty- 

fracturt*s,  including  partial  and 

WBiEiiinuted,  and   not  including  gun- 
frsictunpSjone  hundre<I  and  twenty- 
mo have  occurred  through  the  mid- 
third  ;  and^  with  the  exception  of 
partml  fntcturcs,  the  fracture  bus 
rly  all  «)f  the  caises  taken  plare 
tbe  tiater  eml  of  this  third.     F*>ur 
we  occurred  through  the  inner  third, 
cif  which   were  within  one  inch 
e  ^terDum  ;  and  seventeen  thrcmgh  the  outt^r  third.     A  more  pmc- 
lynis  can  be  base<l,  however,  u|>on  tlie  point  cjf  fracture   with 
lo  it8  caiise;   and  I  have  never,   but  once,  seen  a  complete 
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fracture  of  this  bone,  in  the  adult,  produced  clearly  by  a  counter-stroke, 
which  was  not  near  the  out^r  end  of  the  middle  third. 

When  the  fracture  is  at  this  point,  or  in  any  portion  of  the  middle 
third,  the  direction  of  the  displacement  is  almost  uniformly  the  same. 
The  sternal  fragment  is  slightly  lifted  by  the  action  of  the  clavicular 
portion  of  the  stemo-cleido-mastoid  muscle,  notwithstanding  the  resist- 
ance of  the  rhomboid  ligament,  the  pectoral  is  major  and  the  subclaviiu 
muscles.  On  the  other  hand,  the  acromial  fragment  is  dragged  down- 
wards by  the  weight  of  the  aim,  aided  by  the  conjoined  action  of  a  por- 
tion of  the  pectoralis  major  and  the  latissimus  dorsi,  feebly  resisted  by 
the  trapezius  and  other  muscles  frcmi  above;  by  the  action  of  the  same 
muscles,  aided  by  the  })ectoralis  minor,  and  perhaps  by  some  portion  of 
the  subclavius,  it  is  drawn  toward  the  body,  diminishing  thereby  the 
axillary  space ;  while  by  the  preponderating  strength  of  the  pectoralis 
major  and  minor,  the  acromial  end  of  the  fragment,  with  the  shoulder, 
is  drawn  forwards ;  the  sternal  end  of  the  same  fragment  being  rather 
displaced  backwards,  and  at  the  same  time  resting  at  a  point  somewhat 
eleyateil  above  the  acromial  eml. 

Desjiult  has  recorded  one  example  of  an  overlapping  by  the  elevation 
of  the  acromial  fragment  over  the  sternal  ;^  and  Bichat  remarks  that 
Hippocrates  speaks  of  the  phenomenon  as  a  thing  which  was  familiar  to 
him.  Syme  has  mentioned  a  case  of  this  kind  which  he  had  seen.' 
Gu^retin,  Malgaigne,^  and  Stephen  Smith  have  each  reported  an  ex- 
ample.^ In  Stephen  Smith's  case  the  fracture  occurred  in  a  man  thirty- 
eight  years  old.  The  bone  was  broken  through  the  outer  third,  and 
transversely,  lie  was  treated  at  the  Bellevue  Hospital,  but  the  over- 
lapping, to  the  extent  of  one  inch,  remained  after  the  cure  was  com- 
pleted. 

Margaret  O'Donnell,  aet.  40,  was  admitted  to  the  Charity  Hospital, 
Blackwell's  Island,  June  1,  18G8,  with  a  single  fracture  of  the  clavicle, 
near  its  middle,  caused  two  weeks  before,  by  a  fall  on  the  shoulder. 
The  sternal  fragment  was  lying  beneath  the  acromial,  and  in  this  position 
it  finally  united. 

In  nearly  all  cases  of  oblique  fractures  occurring  through  the  middle 
third  there  follows  immediately  an  overlapping,  varying  from  one-quarter 
of  an  inch  to  an  inch,  and  sometimes,  though  very  rarely,  exceeding 
this ;  the  average  shortening  being  about  half  an  inch.  There  is  a  speci- 
men in  the  Dupuytren  Museum,  in  which  the  shortening  etjaals  one- 
third  of  its  entire  length. 

Transverse  fractures,  wherever  they  may  occur,  whether  in  children 
or  adults,  are  seldom  found  displaced,  at  least  in  the  direction  of  the 
axis  of  the  bone,  as  the  following  examples  will  illustrate,  and  they 
unite  usually  without  shortening  or  defonnity  : 

An  old  lady,  aged  eighty  yeai-s,  fell  down  a  flight  of  stairs,  breaking 
the  right  clavicle  transversely,  about  one  inch  from  the  sternum.  I  saw 
her,  with  Dr.  Trowbridge,  on  the  day  following  the  accident.  Motion 
and  crepitus  were  distinct,  but  there  was  scarcely  any  displacement.  No 
dressings  were  a})plied,  but  she  was  direc^ted  to  keep  quiet  in  bed,  and 

*  D^siiult  on  Fnu'.,  ojj.  cit.,  p.  ir».  '  Anier.  .loum.  Med.  Sc*i.,  vol.  xvii.  p.  a')!. 

•  Male:aii^ne,  np.  v\t.,  j).  4<)1.  *  N.  V.  Jouni.  of  Med.,  May,  1867. 
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rtipon  ber  baclc.     In  the  usual  time  the  iTagments  had  united,  without 
I  deformity. 

A  man,  about  forty  yenrs  old,  fell  backwards  from  a  wagon,  breaking 
'  the  collar-bone  near  the  middle.  The  fragment!^  were  movable,  but  not 
(hinplacwl  He  was  treated  euccessfully  and  wjthont  any  rej^ultiiig  de- 
fnrniitv,  by  >imple  eonfinement  in  the  recumbent  posture  dnriiifr  a  few 
liiV)*,  jirui  after  thii*  by  suspending  the  arm  in  a  slin;r*  while  he  wa,s  por- 
mittetl  to  walk  about. 

A  v'oimg  man,  aged  twenty-six,  fell  wliile  wrestlintj  and  broke  the 
!  claTicle  at  the  outer  end  of  the  middle  thijtL  There  was  some  tlis- 
plicerotni  at  first,  but  the  fnijrment.s,  being  reduced,  were  found  to  sup* 
|K>rt  themselves*  A  cross,  securetl  witli  straps,  wa8  a[(p[ied  to  the  back,  and 
^rft  the  twenty -eighth  day  the  union  was  complete,  and  without  defomiity. 
A  child.  age<l  three  years-^  fell  about  six  feet,  striking  upon  his  shoulder. 
He^iussent  to  me  on  the  same  day,  by  Dr.  G,  Burwell.  I  found  the 
leftdavicle  broken  oft"  completely,  about  one  inch  from  lis  scapular  end. 
i^pitiiii  and  motion  were  distinct,  Imt  the  fragments  were  not  displaced. 
Tile  ana  wa^  placed  in  a  sling,  and  on  t!ie  seventh  day  both  motion  and 
rn?pilu^  had  ce^ised.  The  cure  was  uccomj>lished  without  any  degree  of 
'iiiiplact'aient. 

The  example  of  a  fracture  from  muscular  action,  already  mentioned  a.s 
bwiiig  been  seen  by  me,  was  also  probably  ti-ansvei'se,  and  union  him 
t»ccurrd  without  treatment  and  without  displacement, 

Stephen  Smith,  of  New  York,  has  met  with  two  examples  of  trans- 
vernc  fnk'tures  without  disphu'cmcnt,  in  a  hospit^U  ret-ord  of  eleven  ea8es. 
Biirhnt  says  Ik*8ault  has  fret  pi  en  tly  observed  the  same,  it  having  been 
three  times  at  Hotel  I>ieu,  in  the  course  of  the  year  17S7.'  De- 
thinks,  also,  that  s^mietimes  the  fracture^  taking  place  obli<[uely 
tipwink  and  inwards,  the  usual  form  of  disphict^ment  is  prevented,  and 
f  ippfjsition  is  preserved.  In  nearly  all  of  the  examples  of  partiid  trans- 
^*r^  fractures,  occurring  in  children,  seen  by  me,  there  has  been  no 
l^iii^ritadina!  ilisplacement 

If  the  fracture  is  near  the  sternum,  and  within  the  fibres  of  the  costo- 
Htvicular  ligaments,  as  in  the  case  of  the  old  larly  just  cited,  the  dis- 
placement is  inconsiderable.     I  have  seen  one  other  similar  case,  in  an 
i»'JultMWn     Lonsdide  mentions  a  tase^  in  a  child  tiiree  years  old,  wliich 
t<  observation  in  Middlesex   Ilusjiital,'  which  he  regardc<] 
li  of  the  epijjhysis,  the  point  nf  fraclure  being  half  an  inch 
nhe  jitemumi  but  the  only  epiphysig  in  connection  with  this  bone, 
Fis  an  exceedingly  thin  plate  at  the  sternal  end,  which  does  not  begin  to 
PosifT  until  about  the  eighteenth  year  of  life.     Neither  the  age  of  the 
(■litfiit.  nor  the  point  of  separation,  would  justify  an  opinion  that  this 
Wi*  im  epiphyseal  se|iaration.     Malgaigne  menti<jns  two  other  examples, 
I  niir  0!  wiiich  the  fracture  was  so  near  the  sternum  that  it  was  difficult 
•J  whether  it  was  not  a  partial  disloiution.     Tlie  disphicement  wa^ 
trirwl/     But  tlie  only  two  specimens  contained  in  the  Dupuytren 
iim    offer  a  considerable  displacement,   and  in  both   the  external 
irl  i*  thrown  downwards  and  forwards. 


I  D»idmlt«iti  Fp»ctiu^^  op.  ciUi  p.  15, 
't»]^ifi)«,  op,  eit.,  p,  41^1. 


^  Liin^diile  on  PraoturPSf  p.  206. 


ilb 


214  FRACTURES    OF    THE    CLAVICLE. 

March  32,  1865,  I  presented  to  the  New  York  Pathological  Society  a 
similar  case,  obtained  from  a  patient  in  Bellevue  Ho8pitaI.  The  man 
from  whom  this  specimen  was  taken  was  forty-five  years  old,  and  the 
fracture,  occasioned  by  a  fall  upon  the  shoulder,  extended  fipom  the 
stemo-clavicular  articulation  upwards  and  outwards  one  inch  and  a  halt 
The  fragments  were  overlapped  three-quarters  of  an  inch,  and  were  fimdy 
united.  The  character  of  the  accident  was  not  recognized  until  after 
death.     The  specimen  is  now  in  the  museum  of  the  Bellevue  Hospital. 

A  case  is  reported  from  Mt.  Sinai  Hospital,  in  this  city,  of  a  fracture 
of  the  clavicle  in  an  adult,  at  a  point  about  one  inch  from  the  stemom. 
The  inner  fragment  was  drawn,  by  the  action  of  the  stemo-cleido-maatoid 
muscle,  into  a  vertical  position,  and  the  outer  was  drawn  down  upon  the 
chest.  It  became  apparent  that  replacement  could  not  be  effected  with- 
out division  of  the  muscle;  and,  inasmuch  as  the  displacement  caused  no 
inconvenience,  it  was  permitted  to  remain  as  it  was  found.* 

With  regard  to  the  amount  of  displacement  usually  attendant  upon 
fractures  near  the  outer  end  of  the  bone,  surgical  writers  have  generally 
united  in  declaring  that  it  was  in  a  majority  of  cases  very  inconsiderable, 
while  some  have  even  affirmed  that  there  would  be  found  no  displacement 
whatever;  neither  of  which  opinions,  according  to  the  observations  of 
Robert  Smith,  of  Dublin,  is  strictly  correct.  He  has  examined  eight 
specimens  of  fracture  of  the  outer  extremity  of  the  clavicle,  containe<I  in 
the  museum  of  the  Kichmond  Hospital  School  of  Medicine;  three  of 
which  were  broken  between  the  Cimoid  and  trapezoid  ligaments,  and  are 
united  with  very  little  displacement,  whilst  the  remaining  five,  broken 
beyond  the  trapezoid  ligament,  present  a  verj'  marked  deformity. 

The  following  is  a  summary  of  the  conclusions  to  which  he  has  arrived: 

'*  When  the  clavicle  is  broken  between  the  two  fasciculi  of  the  coraoo- 
clavicular  ligament,  there  is  seldom  any  displacement  of  either  fragment, 
and  always  much  less  than  in  fracture  of  any  other  portion  of  the  bone. 
When  displacement  <loes  occur,  it  is  usually  limited  to  a  slight  alteration 
in  the  direction  of  the  bone,  by  which  the  natund  convexity  of  this 
portion  of  the  clavicle  is  increased. 

"  The  explanation  of  which  facts  is  found  in  the  attachments  of  the 
ligaments  from  below  to  the  two  fragments;  and  in  the  action  of  the 
trapezius  from  above,  by  which  they  are  antagonized. 

"  But  the  case  is  very  different  when  the  bone  is  broken  external  to 

the  trapezoid  ligament.     Here  the  coraco-clavicular  ligaments  can  have 

no  direct  influence  upon  the  outer  fragment,  which  is  disphiced  now 

partly  by  muscular  action,  and  partly  by  the 

^'*<'-  ^'•-  weight  of  the  ann,  the  sternal  end  of  the  outer 

fragment  being  drawn  upwanls  by  the  clavicular 

portion  of  the  trapezius,  while,  by  the  action  of 

the  muscles  passing  from  the  che*«t,  the  entire 

oiitcM*  fragment  is  drawn  forwards  and  inwards, 

so  as  to  bring  sometimes  its  broken  surface  into 

Fracture  outside  of  trnpe-     ^'ontact  with  the  aut^rjor  surface  of  the  inner 

loid  ligament.    United.       fragment,  and  placing  it  nejirly  at  right  angles 

'   Now  York  Mod.  Joiirn.,  J»m.  1877,  j).  48. 
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i  liiis  tVagm cut*  in  which  position  it  ia  gejienilly  united.  The  dis* 
ement  in  this  direction,  mther  than  any  degree  of  oveihip|>in^^  ex- 
plains aWi  the  shortening  which  exi>ted  in  all  of  these  Ciises.  varying  ui 
ile  different  specimens  from  half  an  inch  to  one  inch,  and  a  verging 
ibont  lliree-quarters  of  an  inch." 

Such  are  the  views  of  Mr,  Smith,  and  I  see  no  reiison  to  aill  in  ijues- 
tioo  their  correctneas.  In  my  own  experience,  a  fnicttire  occurring  in 
a  <'hil<l  three  years  old,  within  one  inch  of  tlie  aeromial  end,  probably 
b*twtt'n  tlie  ligaments,  was  never  displac^ed  at  all;  n  second,  and  third, 
oceurriug  in  adults,  presented  no  displacement.  Two  ca^es  were  dis- 
placed each  on  e-ijuarter  of  an  inch,  and  two  eases  half  an  inch;  these 
four  latter  caaes  occurred  in  adults,  ami  always  within  an  inch  of  the 
ACMniial  end  of  the  bone.  In  one  of  these  last  examples,  the  inner 
frnpntmt  was  mtlier  behind  than  iihove  tlie  ♦>uter  fragment. 

Btit  it  would  be  unsafe  to  ihaw  eonchisjons  from  an  experience  wliich 
laconfijied  entirely  to  living  examples,  and  in  which  no  dii-isectiimB  have 
made,  to  verify  the  exact  point  of  fmcture,  or  the  precise  amount 
clmnicter  of  the  displacement.  So  far  as  they  go,  however-,  they 
i*c^*in  ttt  tne  to  confirm  the  general  eorrcctncss  of  the  observations  made 
hj  RfdMMt  Smith- 

h  hits  happened  to  me  only  six  times  to  meet  with  a  comminuted  fimc- 
tiire  of  the  clavicle,  except  in  cases  of  gunshot  injuries,  all  of  which 
frfttiures  occurred  through  some  portion  of  the  middle  third  of  the  bone ; 
sh^  iniercepted  fragments  being  from  one  inch  to  one  inch  and  a  half  in 
fen^th,  ami  lying  oblitjuely,  or,  as  in  one  case  observer!  by  me,  at  nearly 
a  ri^Hit  Jingle  with  the  main  fragments. 

I  Uvf  never  seen  a  comj>ound  fracture  of  this  bone  except  as  the  re- 
•ttltof  a  gunshot  injuj-y,  although,  in  many  cases,  the  sharp  point  of  an 
ofclifjue  fracture  has  seemed  just  really  to  penetrate  the  skin. 
(kw  ca*e  is  reported  as  having  been  presented  at  St.  Bartholomew's 
l<¥pital.  It  occurred  in  a  boy  fi:mrteen  years  old,  and  was  prriduced 
'I  '  I  ing  been  drawn  into  some  machinery  w*hilc  it  was  in  motion.* 
ar  eases  are  reported  from  the  New  York  Hospital,  jts  having 
n  observed  during  the  last  ten  years  preceding  the  date  of  the  report. 
le  whole  number  of  fractures  of  the  clavicle  during  this  period  was  IIU,* 
Lente  ako  mentions  a  ca^e,  seen  by  himself,  occasioned  by  the  fall  of 
V  upon  the  shouhler.  The  patient,  twenty-four  yeai's  old,  was 
nto  the  New  York  Hospital  in  August,  1848.  The  left  clavicle 
Lruken  at  about  its  middle^  and  a  large  wound  in  the  integuments 
lUtiica ted  with  the  fracture.  The  fragments  united  finuly  in  about 
tek&y  after  several  piec-es  of  bone  had  been  dischargea  from  the 

dcmble  fracture,  or  a  simultaneoua  fi'acture  occurring  in  both  clavi- 
gieldom  tx!cur»*     I  have  recorder!  two  cases  {four  fractun's^  thre>e 
rliich  are  incomplete),  both  occurring  in  young  boys.*     Dr.  llurr,  of 
ifihumton^  N,  Y*.,  has  reported  a  case  which  occurred  in  a  man  about 

*  London  M&l.  Oaz  ,  vol.  li.  p.  ft82. 

*  New  York  Med.  Times,  March  115,  18l»L 
>  Lenle,  N.  Y,  J.Kirn.  of  Med  .  July.  1850, 

*  B«p  on  Def.  uder  Frac*,  Cwses  5,  6,  10. 


216 


FRACTURES    OF    THE    CLAVICLE. 


50  years  oldJ  To  these  M.  Polaillon  has  added  8  others  gathered  from 
various  sources.'  Malgaigne  says  it  has  only  happaied  once  in  2858 
cases  at  the  Hotel  Dieu,  and  he  can  recollect  only  five  other  exampleB. 
And  of  158  cases  of  broken  clavicles  reported  from  the  New  York  Hos- 
pital, it  is  stated  to  have  occurred  in  only  four. 

Si/mptoms. — In  all  cases  of  comjtlete  fracture  with  displacement,  no 
difficulty  will  be  experienced  in  deciding  upon  the  nature  of  the  injury. 

The  patient  is  found  generally  leaning  toward  the  injured  side,  whilst 
the  opposite  hand  sustains  the  elbow  of  the  same  side,  to  prevent  its 
dragging  downwards. 

The  shoulder  falls  downwards,  forwards,  and  inwards ;  whilst,  at  the 

same  time,  the  line  of  the  bone  is 
Fig.  50.  interrupted  by  the  sharp  and  pro- 

jecting point  of  the  sternal  frag- 
ment. 

If  the  fracture  is  the  result  of  a 
direct  blow,  a  swelling  and  dis- 
coloration may  be  seen  at  the  seat 
of  fracture ;  but  if  it  is  the  result 
of  a  counter-stroke,  we  must  look 
to  the  top  or  point  of  the  shoulder 
for  the  signs  of  a  contusion. 

The  patient  also  experiraces 
pain  when  an  attempt  is  made  to 
raise  the  arm  at  a  right  angle  with 
the  body,  and  especially  in  at- 
tempting to  carry  the  arm  across 
the  body,  by  which  the  ends  of  the 
broken  clavicle  are  driven  into  the 
flesh.  In  two  cases  (Cases  19  and 
50  of  my  Report  on  Deformities) 
of  oblique  fracture,  accompaniea 
with  displacement,  occurring  in  the  middle  third  of  the  bone,  I  have  par^ 
ticularly  noticed  that  the  patients  could  easily  lift  the  hands  to  the  head, 
and  in  one  of  these  cases  the  patient,  a  boy  fourteen  years  old,  raised  his 
arm  perpendicularly  over  his  head.  Such  exceptions  are  not  very  un- 
common. 

Crepitus  can  be  detected  sometimes  by  simply  pressing  down  the 
sternal  fragments,  but  it  is  almost  always  present  when  we  draw  the 
shouldei-s  forcibly  back,  so  Jis  to  bring  the  broken  fragments  into  more 
])erfect  contact. 

If  there  is  no  displacement,  still  crepitus  may  generally  be  discovered 
by  f^rasping  the  bone  between  the  thumb  and  fingers,  and  moving  it 
gently  up  and  down,  or  by  slight  pressure  upon  the  point  of  fracture- 
When  the  fracture  occurs  close  to  the  acromial  extremity,  external  to 
the  eoraco-clavicular  ligaments,  quite  frequently  there  is  no  perceptible 
or  marked  displacenient,  and  its  diagnosis  will  require,  therefore,  more 
care  and  attention  on  the  part  of  the  surgeon. 

»   Burr,  Med.  Ro'*.,  Mav  0,1882. 

'  lN)laill<)n.  lYw.  Knr.  (Ics  Sim.  Med.,  t.  17,  p.  691. 
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II  tilii?  fracture  ilcscrvt's  especial  utteiitiou.  In  ut 
the  femur,  doea  a  sliorleiiiu^f  ^n  uuifonuly  rt»u\ 
seTeiJty*iwo  complete  fractures  only  sixteen  united  wilhouL  sliort^riiug ; 
a&d  of  tweniT-seven  ^ioijile.  ol>ti(|ue,  complete  fnictures,  wliicli  occurrwJ 
at  or  near  the  outer  end  of  the  uiiddle  third,  only  one  united  without 
fibortening  (Case  4tl  of  my  Report),  and  in  this  ease  the  jmtient  wjij% 
Imt  fifteen  years  old,  and  the  fra;j:ment8  were  never  much  displaced ; 
nor  call  I  say  that  the  treatment — a  board  acros.s  the  hack,  after  the 
QiAiiaer  of  Keekerley — had  anything  to  ilo  with  the  re^sult.  8ix  ca^es 
Jof  complete  transverse  fracture,  occurring  at  the  same  point*  united 
nHhotit  shortening. 

The  shortening,  after  the  union  is  consummated,  varies  from  one- 
Huarter  of  an  inch  to  one  inch  or  more:  and  the  fci^ents  are  almost 
iilways,  especially  when  the  fracture  is  through  the  middle  third,  found 
Iriug  in  the  position  in  which  wc  have  describe<J  them  to  be  at  the  firat ; 
til*!  tmter  end  of  the  inner  fragment  being  above,  and  often  a  little  in 
frout  of^  the  outer ;  sometimes,  especially  in  lean  pensions,  and  when  the 
frnctares  are  vet'y  oblitjue,  prcvsenting  a  sharp  and  unseemly  ju-ojection. 

The  greateitt  anjount  of  shortening  is  generally  found  in  those  fractures 
irkich  occur  throuf»li  the  middle  third,  or,  as  Dawson  has  correctly  said, 
between  the  rhomboid  and  cor  a  co- 


clavicular  ligaments/  In  fractures 
neartheftenial  end,  within  the  region 
(>ccupi«!  by  the  rhomboid  ligament, 
tJi<  Uy  very  little  iKTmanent 


Flu.  ol 


df. 


The  same  is  true  when 


tk».' fnicture  IS  at  the  acromial  end, 

lad  Wtween    the    fasciculi   of   the 

coraco-ehivicular  ligaments,  as  the  oh* 

serrations  of  Robert  Smith,  already 

«|Qoled,  have  sufficiently  c^stablished; 

fcot  if  the  fracture  is  beyond  the^e 

il^puoentB,  near  the  acromial  end,  the 

Soal  displacement  and  deformity  may 

very  great* 

The  presence  of  a  small  amount 

sheathing  callus  soon  after  the 

liscotnplete^U  sonietimci^  increases 

ihe  dcfonnity.     It  is  rarely  seen  to 

encirrlc  the  bone  completely,  and  oc- 

.MAon^lj  it  appears  to  be  most  abundant  in  the  direction  of  the  salient 

il»  of  the  fracture,  that   is,  above  and  below:    so  that»  unless   the 

itrmtion  is  made  with  care,  the  projecting  points  of  callus  which 

lin,   sometimes    after  tmmy  years,  may  be    easily  mistaken    for  an 

i*pltS  fragment  turned  at  right  angles  to  the  axis  of  the  bone. 

Robert  Smith  has  observed,  also,  that  in  cases  of  fracture  extemal  to 

oocioid  ligament,  osseous  matter  is  freely  formed   upon  the  tinder 


Cutniiiinuted  Pra«ture.-'iLTiiit«d. 

(From  Qfttare.) 


W.  W.  Dww^^ii.  M.n..  Prof.  Surgen-  M<^.  Co],  Ohi...     ''Tlip  Clinic,"  Cincin- 
Jaii.  5.  1«7H 
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surface  of  each  fragment,  but  there  is  seldom  any  deposited  apon  the 
upper  sur&ce  of  either.  These  osseous  growths,  occupying  the  sitaation 
of  the  coraco-clavicular  ligaments,  frequently  prolong  themselves  as  &r  as 
the  coracoid  process,  and  in  some  cases  to  the  notch  of  the  scapula.  Still 
less  frec^uently  these  osteophytes  become  fused  with  the  coracoid  process, 
and  a  true  anchylosis  exists. 

In  comminuted  fractures  the  intercepted  fragments  generally  &11  off 
from  the  line  of  the  other  fragments,  and  cannot  easily  be  restored. 

The  clavicle,  being  a  spongy  and  vascular  bone,  usually  unites  with 
great  rapidity,  generally  within  twenty  days.  In  the  fourth  example  of 
transvei-se  fracture  already  mentioned  as  having  been  seen  by  me,  the 
union  seemed  to  be  tolerably  firm  in  seven  days.  Wallace  reports  one 
case  from  the  Pennsylvania  Hospital,  which  was  cured  in  eight  days,  and 
another  in  nine  days.^  Yelpeau  says  the  clavicle  will  unite  in  from 
fifteen  to  twenty-five  days;  Benjamin  Bell  in  fourteen;  Stephen  Smith 
has  seen  it  firm  in  fifteen  days. 

Whatever  may  be  the  degree  of  displacement,  or  the  condition  of  the 
system,  unless  in  a  case  of  gunshot  fracture,  it  is  very  seldom  that  it 
refuses  to  unite  altogether,  or  that  the  union  is  ligamentous.  In  Muhlen- 
berg's tables  of  656  cases  of  delayed  and  non-union  of  long  bones,  there 
is  but  one  example  of  non-union  of  the  clavicle.  And  in  die  few  cases 
found  upon  record  of  a  ligamentous  union,  the  functions  of  the  arm  do 
not  seem  to  have  suffered  any  serious  ultimate  injury,  as  the  following 
example  will  illustrate: 

Edmund  Nugent,  a  stout  Irish  laborer,  twenty-five  years  old,  was 
received  into  the  Buffalo  Hospital  of  the  Sisters  of  Charity,  in  March, 
1854.  Several  years  before,  be  fell  from  a  horse,  and  broke  his  left 
clavicle,  at  the  outer  end  of  the  middle  third.  This  was  near  Cork,  in 
Ireland:  and,  without  consulting  any  surgeon  or  "handy  man,**  he  con- 
tinued at  work,  holding  the  tail  of  the  plough,  nor  from  that  day  forwards 
did  he  employ  a  surgeon,  or  dress  his  arm,  or  cease  from  his  work. 

The  clavicle  presented  the  same  deformity  which  many  other  similar 
fractures  present  after  what  is  usually  termed  successful  treatment,  except 
that  it  was  not  united  by  bone.  The  outer  end  of  the  inner  fragment 
rode  upon  the  inner  end  of  the  outer  fragment  half  an  inch.  The  liga- 
ment uniting  the  two  extremities  was  so  long  and  firm  that  it  could 
be  distinctly  felt,  and  the  fragments  moved  upon  each  other  with  great 
freedom. 

In  order  that  we  might  determine  the  amount  of  injury  which  he  had 
suffered  from  the  ligamentous  union,  we  directed  him  to  lift  weights 
placed  on  a  table  before  him,  while  he  was  seated  upon  a  chair.  We 
ascertained  from  this  experiment  that  with  his  lefk  arm  he  could  lift  as 
much,  within  three  ounces,  as  he  could  with  his  right,  and  he  was  not 
himself  <*onsci(ms  of  any  difference.  The  muscles  of  the  left  arm  seemed 
as  well  (levolo])ed  as  those  of  the  right.  * 

In  May,  lsr»S,  I  found  in  the  Charity  Hospital,  BlackwelFs  Island, 
in  the  pei*son  of  A.  Hra«rg,  jot.  thirty-four,  a  fracture  of  the  left  clavicle, 
which  had  united  only  by  li<ranient.     The  fracture  had  occurred,  when 

*   Am.  .lonni.  Med.  Sci.,  vol.  xvi.  p.  115. 
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lie  Tifft^  twenty  years  old,  at  ^boiit  tlie  junction  of  the  outer  fourtli  with 
llif  inner  tbreo- fourths.  Nn  surgeon  was  employed,  and  no  treatment 
bat)  ever  been  adopted.  The  ligament  was  quite  loug,  and  thefragiiients 
nifiVHl  freely  upon  each  other,  yet  the  arm  wjm  nearly  as  fcitroiig  and  as 
iti^efal  m  before. 

Chelius  also  refers  to  two  esises  mentioned  by  Gurdy  and  Velpeau,  in 
irliieb.  although  an  artificial  joint  remained,  the  use  of  the  limb  was  but 
little  impaired  J 

In  a  ease  of  compound  and  comminuted  gunshot  fracture  reported  by 

^Vyres,  of  New  York,  the  recovery  wa^  reuiarlcuble.     The  num  was  sixty- 

<wo  years  old,  and  in  excellent   health,  when   the  injury  was  received. 

TTbe  clavicle  was  so  extensively  comminuted  that  before  the  wound  closed 

<^ver  one-third  of  tlie  bone  had  escaped,  and  yet  at  the  entl  of  one  year 

^nvm   the  time  of  the  accident  the  shoulder  was  perfectly  symmetrical 

^^«ith  lis  fellow,  without  droofMiig  or  fulling  forwanls.     Dr.  Ayres  thinks 

^«hat  all  of  the  clavicle  whiclj  was  lost  hatl  been  reproduced. 

A  |»artia]  jiaralysis,  with  atrophy  of  the  muscles  of  the  ?inn,  aeeom- 
Upanied,  ali*o,  with  more  or  lenn  rigidity  and  contraction  of  the  niu>^-les 
i^KJth  of  the  ann  and  foreann,  is,  aceonling  to  my  observation,  a  more 
Krecjuent  result  of  these  fractures. 

Mr.  Earle  has  recorded  n  case  of  eiunminuted  fracture  of  the  clavicle^ 
m  n  which  the  nerves  er^n verging  tn  fonu  the  axiHary  |»lexus  were  so  much 
^  Tilinfd  that  panilvsis  of  the  arm  ensued;  and  it  was  notierd  as  an  inter- 
_  fact,  that  the  jwitient  could  uot  afterwards  put  her  hand  into  even 
m ji'.MinitiOy  warm  wati'r  without  the  effects  of  a  scidd  being  produced, 
^!lianiet*»riz4*il  by  vesicati<tns,  redness,  etc.* 

|)f.Hiitilr  saw  a  case  at  Hotel  IHeu,  iji  whicli,  silthough  [lie  chivirle  was 

^Hit  broken*  iiw  force  of  tlic*  blow  npi»n  the  clavicle  w:is  suffieieut  to  pro* 

«luer  a  seveiv  concussion  (»f  the  brachial  plexus,  and  paralysis  of  the  ai-m. 

A  iiml>er  bad  fallen  from  a  building,  striking  upon   the  external  piirt  of 

tJu*  left  clavicle.     A  considemlde  wouiul,  followed  by  swelling,  pointed 

€utt  the  (ilaee  on  which  ttie  blow  had  bi^en   received.     No  apjmratiis  was 

a^iplicd,  and  on  the  third  day  a  nundtness  and  partial  Ios.h  of  the  |tower 

iif  niMtirin  oei-urrcd  in   the  arm  of  the  affrcteil  sirle.     Soon  afterwiird  an 

mHiisibdity  came  on,  and  Ijv  the  seventh  day  the  pnialysis  of  the  arm 

wa#  complete.     It  was  not  until  nfter  a  tedious  treatment  that  the  litrjl* 

m'overed  in  part  its  original  sti*engtb.^ 

In  Ca>ie  23  of  my  rej>ort  to  the  American  Medie«l  Association,  which 
waH  followed  by  jianilysis  of  the  opjjosite  anu,  and  spinal  curvature,  these 
rcwviltj*  weiv  ]u*obably  ilue  to  some  injury  of  the  back  received  at  the 
time  of  the  accident ;  but  one  cannot  avoid  a  .^us[»ieion  that  the  ii[iparatus, 
Bnisdor's  jacket,  contribuletl  somewhat  to  the  utifortunate  result.  No 
axIllHiy  [Mid  was  empbiye^l,  but  the  straps  over  each  shouhh'r  were 
biii'kled  so  tight  that  he  wjls  eonijielk'd  it*  incline  his  head  eonstantly  to 
ttf  right  ^ide.  lie  was  unable  to  lie  down,  and  could  only  incline  in  a 
balWtting  posture.  This  trealiuent  was  eontinne<l  four  weeks;  atid  two 
inontlip  after  its  removal  the  paralysis  and  spina!  distortion  eommenced. 

'  CLdiui!,  Arner  isl  ,  vol    i   p,  603. 

'  F.  Cooper's  Firs^t  Line-,  fMurth  Amer  od,,  vol.  »i,  p.  82S. 

*  I)o»Au]t  <»n  Fmc.  ftnd  Di^^k^c,  Arutr  od.,  p.  1 1,  ]R>5. 
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In  CiLsc  38,  also,  of  the  ssime  report,  a  comminuted  fracture,  paralysis 
with  contmction  of  tlie  muscles  extending  to  the  wrist  and  fingers  existed. 
hut  whether  it  was  due  to  the  severity  of  the  original  injury  or  to  the 
treatment,  could  not  he  satisfactorily  ascertained. 

Gihson  relates  a  reniarkahlc  instance  of  this  kind.     A  young  man  was 
struck  (m  the  clavicle  by  the  falling  limb  of  a  tree,  breaking  it  into 
numerous  pieces,  an<l  bruising  the  jwrts  so  severely  as  to  give  rise  to 
violent  inflammation.     "Tlie  fragments  had   been  driven   behind  and 
}>eneath  the  level  of  the  fii*st  rib,  and  so  compressed  the  plexus  of  nerves* 
as  to  wedge  them  into  each  other,  and  by  the  subsequent  inflammation  tc^ 
blen<l  them  insej)arably  together.     Complete  paralysis  and  atrophv  of  th^^ 
whole  ami  ensued,  and  the  patient's  object  in  visiting  Philadelphia  wa4E«. 
to  submit  to  an  operation,  in  hopes  of  elevating  the  clavicle  to  its  natun^l 
height,  and  taking  off*  pressure  from  the  nerves."     Dr.  Gibson,  however--, 
<li(l  not  believe  that  the  j)r()spect  of  success  was  sufficient  to  warrant  tk.-«3 
opei-ation,  and  the  young  man  was  sent  home.^ 

It  will  not  do  to  deny,  tlierefore,  the  possibility  of  a  paralysis  as  re- 
sulting frohi  a  concussion  of  the  axillary  nerves,  produced  by  a  blo'^»* 
u[)on  the  clavicle,  nor  of  a  j)aralysis  resulting  from  a  direct  injury  inflicte*^^' 
by  the  points  of  tlie  fragments  upon  this  plexus  in  certain  very  badl^^ 
cf>mminuted  fractures;    but  it  is  certain  that  these  conditions  will  nf^? 
siitisfactorily  explain  all  of  the  examples  in  which  paralysis  has  foUowe^^ 
simj)le  fractures.     In  some  cases  it  is  no  doubt  due  rather  to  the  injiidi  — " 
cious  mode  of  using  an  axillary  pad,  by  means  of  which  the  arm  is  con — ' 
verte<l  into  a  ])oweiful  lever,  and  thus  the  brachial  nerve»  are  made  tr^ 
suffer  from  com[)ression  along  the  inner  side  of  the  arm  itself.     In  short, 
it  must  be  confessed  that  it  is  sometimes  due  to  the  treatment  alone,  and 
not  to  the  original  injury. 

Parker,  of  New  York,  in  a  note  to  the  edition  of  S.  Cooper's  Surgery, 
just  (pioted,  declares  that  he  ha^s  s^^en  one  patient  who  had  lost  the  use 
of  his  ann  from  the  pressure  upon  the  nerves  by  the  wedge-shaped  pad, 
over  which  the  limb  was  confined,  in  order  to  pry  the  shoulder  outwards. 
Stephen  Smith  mentions  a  case  of  partial  paralysis  from  the  same  cause.* 

A  similar  case  has  come  under  my  own  observation.  A  lady,  aged 
fifty-one  years,  was  thrown  from  her  carriage,  breaking  the  right  clancle 
obliijuely  at  the  outer  end  of  the  middle  third.  During  the  first  three 
weeks  the  ann  w;is  dressed  with  Fox's  apparatus,  which  was  at  no  time 
particularly  painful.  She  was  then  placed  under  the  care  of  another 
surgeon,  who,  finding  the  fragments  overlapped,  applied  very  firmly  a 
figure-of-8  bandage,  with  an  axillary  pad,  securing  the  arm  snugly  to  the 
side  of  the  body;  lioj)ing  by  these  means  to  restore  the  fragments  to 
their  place.  The  j)ain  which  followed  was  excessive,  and,  notwithstanding 
the  free  use  of  anodynes,  it  became  so  insupportable  that  at  the  end  of 
fourteen  hours  the  dressings  were  removed  by  another  surgeon,  and  Fox's 
ap[)aratus  again  suljstituted.  These  were  also  applied  much  more  tightly 
than  at  first,  and  during  the  four  weeks  longer  that  they  remained  on, 
repeated  attempts  were  made  to  reduce  the  fragments. 

^  <iil)^oii,  op.  fit.,  <Uh  ('(].,  vol.  i.  p.  271. 

'  S.  Smith,  N«'w  York  .loiirn.  of  >fedicino,  May,  1857. 
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Fw^-eight  days  aft^r  the  accident,  she  consulted  me.  The  clavicle 
wajj  then  united,  uiid  overlapped  half  an  inch.  The  whole  arm  was 
ffollen,  painfuU  and  very  tender,  with  total  inability  to  move  it. 

I  removed  all  the  dressings,  and,  during  the  time  she  remained  under 
I  BIT  care,  m  a  private  room  at  the  bospital,  there  was  a  gradual  improve- 
ment in  the  condition  of  her  arm,  in  respect  to  swelling  and  tenderness, 
bill  the  paralysis  did  not  much  abate. 

Erichsen  thinks  he  ha^*  seen  one  case  of  comminuted  fnictare,  produce<l 
I  tiy*  direct  blow,  in  which  the  subclavian  vein  was  ruptured:  ^reat  ex* 
I  tr»vtt«Btion  of  blood  resulted,  and  the  arm  was  tlireatened  with  gangrene. 
I  Thu  patient  having  recovered,  however,  the  diagnosis  couhl  not  Ite  deter- 
I  CQiithi  liy  actual  dissection*^ 

M.  Jlfiunoury,  of  Chartres,  met  with  a  similar  ca.se,  in  which,  while 
j  ittmpting  to  tie  the  vein,  the  patient  died  in  consequence  of  the  admis- 
I  Won  of  air,* 

J.  W.  Ogle  has  reported  a  case  of  wound  of  the  interaal  jugular  caused 
[Wifnigment  of  a  broken  clavicle* 

Dupny&en  stated  in  a  clinical  IiTture  in  1831,  that  lie  had  seen  two 
Dpies  of  aneurism  consetiuent  upon  fracture  of  the  clavicle.  Follin 
,  that  Sir  Robert  Peel  having  been  thrown  from  his  horse,  had  bis 
i  clavicle  broken,  and  death  ensued,  in  consequences  it  was  believed,  ol' 
[»  traumatic  aneurism  resulting  from  a  wound  of  an  arterial  vessel/ 
has  also  reported  an  example  of  supposed  laceration  of  the  sub- 
artery  in  consequence  of  a  clirect  blow,'' 
•^M,  More,  reported  to  the  Surgical  Society,  in  1S7*J,  a  case  of  fracture 
|of  ihc  clavicle,  in  which  M,  Verneuil  and  the  majority  of  the  members 
ttitted  the  existence  of  a  partial  rupture  of  the  subclavian  artery. 
I  old  man  bad  his  clavicle  broken  in  cons^equence  of  direct  violence, 
'apparatus  (bandage  and  axillary  pad)  was  only  applied  on  the  third 
by:  on  the  same  evening  pains  and  formications  occurred  in  the  band; 
the  next  day,  presented  a  bluish  appearance  in  color ;  in  addi- 
pulsations  in  the  racbal  or  ulnar  arteries  could  be  felt.  In  view^ 
accidents,  the  apparatus,  already  loose,  was  removed.  It  took 
f»  months  for  the  limb  to  regain  its  normal  strength  and  appearance  ; 
iilsations  in  the  vessels  did  not  return  until  aft4?r  the  lapse  of 
ills.  Indee^i,  this  ease  is  not  absolutely  conclusive,  ami,  not- 
iiiding  the  great  authority  of  the  surgeons  whn  admitted  the  rup- 
"  Tin  nrtery,  it  is  fair  to  ti&k  if  the  pressure  j produced  by  tlie  axillary 
iH  in  the  cases  reported  above,  the  real  cause  of  all  these 


ii 


'- judicious  comments  of  M.  Poinsot  in  reference  to  the  case  of 

\A\  to  add  my  ^.ipinion,  that  there  is  good  reason  for  l>eliev* 

1  were  torn,  it  was  done  by  the  surgeon  in  his  attcnipts 

jre  the  fnicture  to  place;  and  that  if  it  was  not  torn,  the  violent 

1  Erichten,  Sur^erv,  Amer.  eci.^  p.  205. 

'  Maimuurv,  Pn>g*  Med.,  Avril,  1882. 

*  Ogle,  Brit  Med,  Journ.,  July  26,  1872. 

*  Fonifi,  Pnih.  Eit,  t   2d,  p,  849. 
'  Jiicquetni«^f,  th.  d'agrv^.,  rurib,  1844,  p.  M, 

*  More,  Key,  dc?*  Sci/Mfd.,  t.  10,  p.  235,     Poinded. 
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und  injudicious  effoLtg  of  the  surgeon  to  maintain  it  in  place  by  an 
axillary  pad,  bandages,  etc*,  might  explain  the  obliteration  of  the  arterial 
circulation.  The  le^ison  is  not,  in  my  opinion,  to  be  overlookeil  bv  thci«i 
who  so  assiduously  attempt,  by  similar  means,  to  accomplish  wliat,  in 
most  cases,  is  tm  possible. 

Fracture  of  the  clavicle  may  also  be  complieateil  with  a  wound  of  the 
lung  and  with  cxtorisive  emphysema.  M.  Polaillon  has  pultlished  thr 
cases  of  this  kind  taken  from  Vigaroux,  Velpt^u  et  Huguier.  Vej 
recently,  M.  Gibier  de  8avigny  reported  a  case  of  fi*aeture  of  the  clavicle 
in  which  the  external  fnigiaent  had  perforated  the  lung,  Considerabt 
emphysrma  supervened,  and  the  patient  recoverwl  iilmost  without  treat 
ment :  but  a  pseudarthrosis  remained^ 

»Since  among  surgeons  some  dificrence  of  opinion  seems  to  exist  a£  tn 
the  practicability  of  overcoming  the  displacement  in  certain  fractures  ' 
the  clavicle,  it  is  proper  that  1  should  defend  the  accui*acy  of  my  own^ 
observations  by  a  reference  to  the  observations  of  others. 

In  nine  of  eleven  cases  reported  by  Stephen  Smith,  one  of  the  sur^ 
geons  at  Bel!evue  Hospital,  New  York,  more  or  less  deformity  remain«f 
after  the  cure  was  comp!ete<L  In  the  two  remaining  cases  the  actual 
results  are  unknown." 

Chelius  remarks :  *'  Setting  of  this  fracture  is  easy,  yet  only  in  very 
rare  cases  is  the  cure  poasible  without  any  deformity.  *•..•**  It  i« 
considered,  also,  that  the  close  union  of  the  fracture  of  the  oollar-bon€ 
tlepeuds  less  on  the  apparatus  than  on  the  position  and  direction  of  the 
fracture  (thereiore,  in  spite  of  the  most  careful  application  of  this  appa* 
ratus,  some  deformity  often  remains)/'* 

Velpeau,  in  a  lecture  given  in  1H4*3,  and  published  in  the  Gazette 
d€9  HOpitaux,  declares  that  with  all  the  bandages  imaginable,  in  the 
case  of  an  obliipie  friicture  at  the  junction  of  the  outer  third  with  the 
inner  twothirds.  we  cunnftt  prevent  deforraity. 

Vidal  observes :  "*  Fracture  of  the  clavicle  is  almost  always  followeil 
by  ileformity,  whatever  may  be  the  perfection  of  the  apparatus  and  the 
care  of  the  surgeon/'* 

'*  Hippocrates  hiis  obscrvcil  tliut  some  degree  of  deformity  almost 
always  accompanies  the  reunion  of  a  fntctured  clavicle;  all  writers 
since  his  time  have  made  the  same  remark;  experience  has  confirmed 
the  truth  of  it/** 

Turner  remarks  as  follows :  ''  As  to  the  reduction  of  this  fracture,  it 
must  be  owned  the  same  is  often  easier  replaced  than  retained  in  its 
place  after  it  is  reduced ;  for  its  office  being  principally  to  keep  the 
head  of  the  scapida,  or  shoulder,  to  which,  at  one  end,  it  is  articidatc, 
from  approaching  too  near,  or  falling  in  upon  tlie  sternum,  or  bre^i^t- 
bone,  it  happens  that,  on  every  motion  of  the  arm,  unless  great  care  be 

'  Poliiillon,  Diet,  Encyc.  dcsiSci.  Hed.,  t.  17,  p.  696.  French  ed.  of  thb  trentUe, 
p,  220,  note  by  Poinsot. 

*  New  York  Journ.  Med  ,  May,  18o7,  p.  382. 

'  System  of  Surgenr.  By  •!.  M.  Chelius,  of  Heidelberg,  with  nofef  hj  South. 
Fim  Amer,  ed.,  vol.  i'  pp,  ♦SOS,  506 

*  VidAl  (de  Cftssia),  Paris  od.,  vol.  ii.  p.  105. 

*  Trviitise  on  Fmetures  and  Luxations.  By  J.  P.  De*«ult.  Edited  by  ajiv.  iiiehHi, 
(ind  trunnhued  by  Charles  Caldwell,  M.D-     i^hiladelphJH,  lBOi>,  p*  0. 
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ken,  the  clav  icle  therewith  rising  unci  sinking,  the  fractured  parts  are 

pi  to  be  distorted  thereby.     Besides,  even  in  the  common  respiration. 

jcostje  and  st^nium  aforesaid,  where   tlie  other  end  of  this  bone  i?^ 

dnectel,  together  with  the  motion  of  the  diaphnigm*  rising  and  fallings 

IttpeciaHy  if  the  same  be  extraordinary,  as  in  coughing  and  sneezings 

lirr  fthle  to  undo  your  work,  not  to  mention  the  situation  thereof,  less 

[topiible  of  l:>eingi?o  well  seeureil  by  bandage  as  many  others.    All  wliich, 

Idiily  considered,  it    is  no  wonder  that  upon  many  of  these  accidents, 

lilthtfUgh  great  t^re  has  been  taken^  these  bones  are  sometimes  found  to 

I  Tide,  mi]  a  protuberance  is   left   behind,  to  the  great  regret  particularly 

l,|iie  female  sex,  whose  necks  lie  more  exposed,  and  where  no  small 

"  >or  comeliness  is  usually  place^l"* 

8ays  Johannis  de  Gorter:  '*  Kestitiiiter  facile  tractis  humeris  a  min- 

l^feiro  posterius,  dam  simul  suo  genu  locate  ad  spinam  dorsi,  dorsnm  8us- 

ite&tet  miaister,  nam  tunc  chirurgus  folis  digitis  elavieulam  fractara  re- 

[jKiinTe  potest.     DifficiUuR  autem  in   repoHita  sede  retijtetur,  sed  loi*a 

lava  supra  et  infra  elavieulam  spleniis  implenda."^ 

!?ay»  Hcister,  writing  only  a  little  later:  ''  The  re^luction  of  a  broken 

Ul»?ide  is  not  very  hard  to  be  effected,  e^specially  when   the  fracture  is 

S  nor  is  it  unusual  for  the  huiiierua,  with  the  fragment  of  the 

ie^  to  be  so  far  distorted  as  not  to  be  easily  replaced  with  the  fingers; 

^m  the  difficulti/  i^  much  greater  to  keep  the  bone  in  its  place  when  the 

Tf  M  onve  redured^  fgpeciaUy  if  the  hone  wtu  iyroken  ohliqueltf.**^ 

«*hurTt  after  having  exposed  the  inefficaey  of  all   pre\  ious  modes 

I  iroeing,  and  especially  of  the  figure-of-S  bandage.  Desault's,  Hovers, 

I  iiidtti  apparatus  recommended  by  Sir  Aatley  Cooper,  proceeds  to  describe 

lis  own  apfiaratus  and  to  affirm  its  excellence*    It  is,  however,  not  much 

Ittlike  a  multitude  of  others,  and  is  liable  to  the  same  objections.* 

K.  Mayor,  of  Lausanne,  thinks  that  up  to  this  day  no  successful  mode 

^treatment  has  been  devised.     *'  Here  everything  appear  as  yet  so 

^ mtle  determmed^  that  each  day  sees  some  new  propositions  and  different 

CBedores,"  etc.     He  believes^  however,  that  in  his  sinij>le  handkerchief 
Aige,  with  straps  across  each  shoulder,  tlie  indications  arc  most  fully 
f icisniipUshed  and  the  most  8ucce*«sful  re-sidts  are  obtained.     If,  however, 
«  ter«»  to  be  treated  without  apparntus,  the  horizon tal   position,  lying 
«»p*mtW  l«ick,  would,  in  the  end,  make  the  most  perfect  unions.* 
i^YH  M*  Malgaigne:  "  The  prognosis,  considering  the  trivial  character 
Jim  fracture,  is  sufficiently  difficult.     For,  little  as  may  be  the  dis- 
fteDt,  the  surgeon  ought  not  to  promise  a  reunion  without  deformity  ; 
Icrrtaiu  successful  results,  proclaimed  fi*om  time  to  time,  betray,  on 
Itlicimrt  of  those  who  relate  them,  the  most  extravagant  exaggerations/'* 
Nekton  having  spoken  of  the  various  plans  which  have  been  sug- 

^Ott^of  Siu^err,  by  DaniH  TurnPr,  vol.  iK  p.  256.     LondoTi  ♦xl.^  1742. 

•  JWnimlf  df*  Ciorier ;  Chifurgta  Repurgata^  p.  TH.     Lugduni  Butiivoruini  1742. 

•  %  -er>%  vol.  i,  p.  134,     Lond.  ed.,  176K 

•  T  Fractures,  by  Joseph  Aine^burVj  vol,  ii.  p,  627.     London  ed.,  1881. 
^*  '     P'l     ition  Chirurgicale,  jiar  MAtliia*  Muyor,  de  Lttusannei 

ii>rure28|.     Pari.^  t?d,,  1888. 
.....^  y^'.^.  I  .^,  ...,.r-  .V  -M-'  laixtttion*,  jmr  J.  F,  Muljjjiugue,  tome  premier,  p,  473. 

«i,  1M7, 
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gested  to  retain  this  houe  in  plact^,  and  of  tht-ir  inefficiency^  comes  at  last- 
to  speak  of  the  handkerchief  bandagt?  of  M.  Mayor,  and  remarks:  ■ 

"This  apparel  is  very  simpk- ;  but  neither  will  it  remedy  the  orer- 
lajiping."  .,..'*  Of  all  the  upjnircls  which  we  have  pjiBsed  in  review, 
there  is,  then,  not  one  which  fills  completely  the  three  indications  tLsuaUjji 
present  in  the  fracture  of  a  clavicle.  None  of  them  oppose  tlie  displace 
ment:  they  liave  no  effect,  with  whatever  care  they  may  be  applied,  but 
to  maintain  immobility  in  the  liinh.  We  think,  then,  that  it  is  useleii^g 
to  fatigue  the  jjatient  with  an  apparatus  annoying,  and,  perhaps,  even 
painful  ;  a  simple  sling,  secured  upon  the  so*md  i^houlder,  will  be  suffi- 
ciently severe.  Nevertheless,  as  this  does  not  assure  so  complete  immo- 
bility iu*  the  bandage  of  M.  Mayor,  it  is  to  this  that  we  think  the  prefer- 
ence ought  be  given  in  all  caries  of  fractures  of  the  clavicle,  whether 
accompanied  with  displacement  or  not,  whether  they  occupy  the  middle 
or  the  external  part  of  the  clavicle.  If  the  fracture  presents  no  dis- 
placementj  we  shall  obtain  a  cnre  which  will  leave  nothing  to  be  desired* 
If  there  is  a  tendency  to  displacement,  the  consolidation  will  W  effected 
with  a  deformity  more  or  less  marked :  hut  since  this  defonnity  is  in- 
evitable, at  least  with  adults,  whatever  may  be  the  apparel  which  we 
employ,  it  is  evident  that  the  apparatus  which  causes  the  least  constraint 
ought  to  have  tJie  preference.  We  may  remiu-k,  farther,  that  this  union 
with  defonnity  in  no  wise  impairs  the  tree  exercise  of  all  the  movetnentu 
of  the  members.''' 

'*  The  venerable  gentleman  who  stands  at  the  lie^id  of  American  sur- 
gery, and  wh<-ise  manipulations  with  the  n)ller  approach  very  nearly  to 
the  limits  of  perl*ection,  informed  us,  in  1824,  that  he  had  never  seen  a 
case  of  fractured  clavicle  cured  by  any  apparatus,  without  obvious  de- 
formity/*^ 

I  need  not  say  that  the  ''venerable  gentleman''  tu  whom  Dr.  Coates 
refers  in  this  passage  waM  the  late  Dr.  Physick,  of  Philadelphia. 

Dr.  Gross  says  that,  according  to  liis  experience,  '*  fractures  of  the 
elavicle  are  seldom  cnred  without  more  or  less  deformity,  whatever  pains 
may  be  taken  to  prevent  it."^ 

Among  the  late  German  authors,  Roser  speaks  as  follows:  "The  treat- 
ment of  fracture^  of  the  elavicle  is,  after  all  that  has  been  said,  very 
imperfect;  and  it  is  very  often  the  case  that,  after  a  most  careful  treat- 
ment, some  dcfoi-mity  will  remain,  sudi  as  protrusion  of  the  inner  frag- 
ment, crossing  of  the  fmguient.s,  and  conseiiuent  shortening."* 

Says  Bryant,  in  his  excellent  Treatise  on  Surgery,  '' Deformity  almost 
always  exists  in  spite  of  treatment."^ 

Treatment, — ^If  evidence  were  neede<l  beyond  that  which  has  been 
furnished,  of  the  difficulty  of  bringing  to  a  successful  issue  the  treatment 
of  this  fracture,  it  might  be  supplied,  one  would  think,  by  a  reference 

*  El<>ment'^  de  Patholojirie  Chriurgicale,  par  A.  N^laton,  tome  premier,  p.  720. 
Paris  ed,,  1844, 

*  Rcynell  Coat€*,  Amer.  Med,  Joiirn^j  vol,  xviii.  p.  62,  old  sene«.  It  is  prDbable 
that  Dt,  Physick  here  inferred  to  complete  and  oblique  fracturee  of  the  middle  third^ 
or  that  Dr.  Coatejs  has  forgotten  the  precise  language  employtsd  on  this  occasion. 

*  Orosfc,  System  of  Surgery,  toI.  i.  p.  954,  1872. 

*  W.  Ro^r,  Hundhnch  der  Anatomischen  Chinir^e,  6  Aufl.,  TuViingen,  1872. 
^  Bryantt  Practice  of  Surgery,  1872,  p.  927. 
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to  the  iuimcnst:  uumber  of  conirivancea  whicli  have  been  at  one 
\md  anotber  recoui mended, 

Jogue  of  the  immet*  only  of  the  men  who  have,  upon  this  single 
t,  «rercj6£*d  their  ingenuity,  would  be  fonnidable,  nor  would  it  pre- 
put  aiiy  mean  an*ay  of  talent  and  of  practieul  skiiL 

these  surgeons*  however,  have  jidniitted  the  same  indicationK  of 
nent,  viz,,  that  in  or<ler  to  a  complete  re*itoration  of  the  outer  frag- 
menU  which  alone  is  8Uf)|HJHed  to  be  miudi  di^ipiaeed,  we  are  to  carry  the 
[iilider  upwards,  outwards,  ari<l  backwards.     But  as  to  the  means  by 
rhich  these  indications  cjin  be  most  eai=iilyt  if  at  alK  aeconiplished,  the 
ridest  differences  of  opinion  have  ])revailed:  and,  in  the  debate,  it  may 
5ppn  that  whilst,  on  the  one  hand,  no  invention  hiLS  wanted  for  b^3th 
-  and  admirers,  on  the  other  hand,  no  method  has  escaped  it8 
It  of  censure. 
Hippiwrnites,  Celsus,  Dupuytren,  Flaubert,  Lizars,  Pelletan,  and  others, 
iirecttnl  the  patients  to  lie  upon  their  hacks,  with  little  or  no  apparatus. 
'» Coo|ver  and  Dorsey  also  recommend  that  the  patients  should  be  confined 
\h  position  during  most  of  tiie  treatjiient;  and  from  the  account 
by  Dr.  Lente,  it  will  be  undei^tood  tliat  a  similar  plan  wa.s  at  one 
Kitne  adopted  in  the  jSew  York  City  IIospituL     *'But  this  result,"  speak- 
liug  of  angular  deformity,  not  overlapping  of  the  fragments,   "  rarely 
when  the  patient  hai*  strictly  followed  the  directions  of  the  sur- 
as to  position  especially,  for  it  is  by  position,  more  than  by  any 
remedial  means,  that  a  good  result  is  to  be  effected." 
Ifcarly  the  same  method  we  find  reeommende<l  by  Alfred  Post,  in 
I'^^O,  then  one  of  the  surgeons  of  that  hospita-1;  the  unn  being  merely 
tfpi  in  a  sling  and  bound  to  the  side,  with  the  patient  lying  upon  his 
Dr-  Post  mentions  a  case  treated  in  this  manner,  which  termi- 
iited  with  very  little  deformity;*  and  I  have  myaelf  treated  many  cases 
>T  this  plan,  with  more  than  avenige  success. 

Dr.  Edward  Ilnrtshorne,  of  Philadelphia,  has  published,  in  the  second 
^•^i^aJe  of  tlie  Pennsylvania  Hospital  Reports,  186t^  a  very  ingenious 
kt-guoient  in  favor  of  the  supine  position,  in  wbicli  he  seems  to  have 
l«!iioD^truted  that  the  special  efficacy  of  this  plan  depends  upon  the 
^i<9«tire  made  against  the  angle  of  the  scapula.  In  order  to  accomplish 
«,  and  to  place  the  scapula  in  the  position  most  favorable  for  the 
ition  of  the  clavicle,  the  back  should  rest  upon  a  lu'oad,  firm,  an<l 
Iding  mattress,  and  not  ufKin  a  pillow  betw^een  the  shoulders,  whicli 
has  the  effect  rather  to  defeat  than  to  promote  the  indication;  the 
should  be  slightly  raised  so  as  to  relax  the  sterno-cleido-mastoid 
i^oiclts  and  Komewhat  extend  the  trapezius ;  the  arm  and  foreai-m  of  the 
side  should  be  flexed,  resting  across  the  chest,  with  the  hand 
ten^  over  the  sound  shoulder,  as  recommended  by  Velpeau  in  the 
■^<if  hjH  rlextrine  apparatus,  or  it  should  be  placed  at  right  angk»s  with 
«i<*  Wy,  n&  recommended  by  Dupuytren.  Bryant,  of  London,  recom- 
^wiiAc  essentially  the  same  method. 

«  i^  Acsircely  neces.'iary  to  say  that  the  absolute  immobility  require^l 
"J  Ac*  pasture  treatment  must  always  limit  its  application,  and  render 

»  N.  y.  Journ.  of  Med.,  vol.  it.  p.  22^. 
15 
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its  genentl  em  ploy  m  en  t  irnpoaaible.  Dr,  J.  A.  PackanI,  of  Phildclelphui, 
regards  the  scapula,  also,  as  the  bone  upon  which  the  restoratitjn  of  the 
clavicle  chiefly  depends;  and  he  finds  in  the  serratus  magnus  the  especial 
obstacle  to  this  restoration.' 

Dr.  Eve,  of  Nashville,  Tenn.,  and  lh\  Eastman,  of  Broome  Countv, 
N.  Y,,  have  also  employed  thi^  method  successfully  :*  whilst  Malgaigne 
declares  it  to  he  the  most  reliable  means  of  obtaining  an  exact  union. 

Albuea^is,  Lanfmnc,  Guy  de  Chauliac,  Petit,  Parr,  Syoje,  Skev, 
Brunninghausen,  and  very  many  others,  especially  among  the  English, 
have  preferred,  in  order  to  carry  the  shoulders  liack,  a  figiire-of-8 ;  whilst 
Desiiult,  Colics,  South,  Brynnt,  and  Siimuel  Ccxiper  liave  represented 
this  bandage  as  useless,  annoying,  and  mischievous. 

Heister,  Chelius,  Miller/ Brefficld,  Keckcrly,^  Coleman,'  Ilunton/ 
prefer,  for  tliis  purpose,  some  form  of  back*splint,  extending  from  acro- 
mion to  acromion,  against  which  the 
shoulders  may  be  properly  secured. 
Psirker  says  tbiif  splitas  of  this  kind, 
with  a  figure-of-8  Imndage,  are  *'' better 
than  all  the  apj)aratug  ever  invented," 
wliilst  Mr.  South  gives  his  testimony  in 
relation  to  nil  dressings  of  this  »ort  as 
follows :  '*  I  do  not  like  any  of  the  api 
ratus  in  wliieb  the  shoulders  are  dm^ 
bnck  by  Inmdages,  as  these  invariably 
annoy  the  patient,  often  cause  excoria- 
tion, and  are  never  kept  long  in  places 
the  person  continually  wriggling  thera 
oft*  to  relieve  himself  of  the  pressure/' 

Fox,*^  Brown,"  Desault,  and  others 
bring  tbe  elbow  a  little  forwards,  and 
then  lift  the  slioulder  upwards  and  back- 
wards. W  attniun  tind  Lonsdale  carry 
the  elbow*  still  farther  forwards,  so  as 
to  lay  the  hand  across  the  opposite  shoulder;  whilst  Guillou  carries  the 
hand  and  forearm  behind  the  patient,  and  then  proceeils  to  lift  the 
shouhier  to  its  phice.  Moore,  also,  recommends  that  the  elbow  shall  be 
carried  back. 

Thus  Desault,  Fox,  and  Wattman  accomplish  the  indication  to  cany 
the  shoulder  hack,  by  lifting  tlie  humerus,  with  the  elbow  m  front  of  the 
body:  whilst  Guillou  and  Moore  accomplish  the  same  indication  by  lift- 
ing the  humerus  when  the  elbow  is  a  little  Mnnd  the  body.     Cheliua 

>  pAfkiinh  New  York  Jdurn.  uf  M<>d.,  1807. 

*  BoHt.  M«k1.  and  Surg.  Jouni^T  vol.  Ivk  p.  468, 

"  Keokeiiy,  xVfiier.  Joum.  Med.  Sci  ,  vol,  xv.  p.  115;  r  1  so,  tny  Report  oa  Deformi- 
ties aiter  Fmctures^  in  Truiis.  of  Amor.  Med.  Aa»oc  ,  voL  viii.  p.  440. 

*  C'>temrtii,  New  York  Joiim.  Med,,  second  series,  vol,  iii.  p.  274,  from  New  JanseT 
Med.  Hep.  r        7  ^ 

*  Ilimton,  ibid.  ;  nlso.  New  Jersej  Med.  Rep,,  vol   v.  p.  146. 
"  Fox.  Listen 's  Practical  Surgery,  Amer.  ed.,  p.  47. 
^  B i\> \v  n ,  Sft rge n  i  s  >I  i  n or  Su nrery ,  j k  132. 
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j:  "The  elbow,  as  far  as  possible,  is  to  be  laid  backwards  on 
^  tt 

Sfirgenu  who  believea  that  with  Fox's  apparatus  **  the  accurrence  of 

4fi»rmity  is  the  exception/*  and  not  the  rule,  and  prefers  it  to  all  others, 

liisw  irviited  three  Ciises  by   (iuillou's  iiietlioti,   and  is  perfectly  satisfied 

^* I  its  operation,     Hollin^worth.  uf  PbiliKlelphia,  bu*^  also  treated  one 

«ucces*ifully  by  Guillou's  method,   and   adds  his  testimony  in  its 

iror.    Several  surgeons  think  they  have  obtain e^^  efjaal  success  with 

f  Moore's  apparatus. 

Bui  how  shall  we  explain  these  equal  results  th.mi  apposite  modes  of 
[frcatiiiftit  ?  Is  the  indic^ition  to  carry  the  shoulders  l»ack,  which  Fox 
Ifi^jtiifht  to  accomplish  by  pressing  the  elbow  upwards  and  backwanLs,  as 
leu'iiiy  allained  by  pressing  the  elbow  upwards  iind  forwards  ?  Or  are 
I ^c  not  compelled  to  infer  that  there  lias  been  some  mistake  as  to  the 
ll^npcise  amount  of  good  accomplished  by  the  apparatus  in  either  case  ? 
fjloreover,  Ooate?^.'  Keal,  and  others  instruct  ns  that  the  only  safe  and 
[pJi>per  ]MJ8ition  for  the  humerus  is  in  a  line  with  the  side  of  the  body,  and 
|tkt  it  must  neither  be  carried  forwards  nor  backwards. 

Pttulus  ^Egineta*  Boyer,  Desault,  Pecceti,  Liston,  Fergusson,  Samuel 
iC^Miper,  Erichsen.  Miller,  Skey.  Levis,  Dorsey,*  Gibson,^  Fox,  H.  H. 
[Smitli/  NorrLs/ Sargent,  Ea^stman;"  recommend  an  axillary  pad:  whilst 
IRichcnmd,  Velpeau,  Dupuytren,  Benjamin  liell,  Syme,  Moore,  deny  its 
J.  or  affirm  iu  danger,  Dr,  Parker  has  seen  one  patient  in  whom 
iydh  of  the  arm  resulted  from  tlie  pres.'^iire  upon  tlie  brachial  nervejs. 
rin  the  attempt  *'  to  pn/  the  shoulder  out;  "  {ind  I  have  myself  recorded 
iiother. 

Cabot,  of  Boston,  Ma.ssachusetts,  has  recotnmended  a  mould  of  gutta 

fK*rcha  laid  over  the  front  and  top  of  the  chest.^ 

He^aidt's  plan,  which  took  its  origin,  as  Velpeau  thinks,  in  the  spica 

'IS,  under  various  modifications,  is  recommended  by   Delpech, 

ler.  Las€*re,  Flamant,  Samuel  Cooper,  Fergusson.  Liston,  Cut- 

^t  Physick,   Dorsey*  Coates,  and  Gibson;  whilst  by  Velpeau,   Syme, 

irojlcg,  (^helius,  Samuel  Cooper,  and  Parker,  it  is  regarded  as  inethcient 

ud  troublesome.     Says  Mr.  Cooper:  "  In  this  countryt  many  surgeons 

JirefiT  Default's  bandages:  but  I  do  not  regard  them  as  meeting  the 

fiti<licsUion?i,  and  consider  them  worse  than  useless/* 

The  dextrine  bandages,  or  apparatus  iminobih^  of  Bland  in,  Velpeau, 

*iMi  oilier^  constitute  only  anotner  form  of  the  bandage  dressing  of  De- 

I  sadt.    In  this  connection  it  ought  to  be  noticed  that  Velpeau  does  not 

the  employment  of  this  apparatus,  or  of  any  other  demanding 

_^   t  lestraint,  its  imperative.     In  his  great  work  on  anatomy,  referring 

Wtht^fact  that  when  the  bone  is  broken  and  overlapped,  tbe  patient  is 

^Ilahle,  in  many  cases,  to  move  the  arm  freely,  he  remarks:   **  Do  not 


^r. 


r.iMn    \fA-i   Sci,,  vol   xviti,  p.  02. 
V,  vol  i.  p.  1.H3. 
i     M  iJce  of  8untor\%  vol.  i.  p.  271. 
t*{  Surgen*  p.  354. 
i  u^l  Sur«:,,  Amer.  ed.^  p.  46. 
au.^  for  Fmctured  Clavicle,  by  Paul  Eaatman,  Aurora,  III, 
ii\jj.  Journ.»  voL  xnl'n.  p.  179. 
'1   <t  iind  Surg,  Jouni.,  vol.  lii.  p,  232. 
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these  cases  give  support  to  the  opinion  of  those  who  admit  that  fractures 
of  the  clavicle  do  not  actually  re(|[uire  any  other  apparatus  than  the 
simple  supporting  bandage?  "  "It  is  necessary  to  observe,"  he  adds, 
"  that  by  thus  acting  we  do  not  prevent  an  overlapping,"^  etc. 

According  to  Flower  and  Hulke,  authors  of  the  article  on  "  Injuries 
of  the  Upper  Extremities  "  in  the  last  edition  of  Holmes's  Surgery,  in 
most  of  the  hospitals  in  London  the  surgeons  employ  a  moderate^ud 
pad  in  the  axilla,  and  then  secure  the  arm  to  the  body  with  a  broad 
calico  roller,  some  of  the  turns  of  which  are  made  to  pass  beneath  the 
elbow  and  over  the  opposite  shoulder.  Some  of  the  surgeons  advance 
the  elbow,  others  carry  it  back,  but  a  majority  permit  it  to  hang  per- 
pendicularly beside  the  body.  As  will  be  hereafter  seen,  this  plan  is 
essentially  the  same  as  that  adopted  by  myself. 

Professor  E.  M.  Moore,  of  Rochester,  in  a  paper  read  before  the  New 
York  State  Medical  Society  in  1871,  has  called  attention  to  what  he 
terms  the  "Figure-of-8  from  the  elbow,"  by  which  he  proposes  to  render 
tense  the  clavicular  fibres  of  the  pectoralis  major,  and  at  the  same  time 


Fio.  63. 


Fio.  54. 


Moore's  apparatus.     Back  view. 


Moore's  apparatus.     Front  view. 


draw  the  scapula  backwards  toward  the  spine.  He  is  thus  able»  "^ 
affirms,  to  overcome  the  action  of  the  stemo-cleido-mastoid,  which  1"^ 
the  sternal  fragment;  and  to  draw  the  acromial  fragment  outwards  and 
upwards. 

These  ends  arc  accomplished  by  placing  the  extremity  of  the  middle 
finger  of  the  broken  arm  upon  the  ensiform  cartilage,  with  the  foreartf* 
and  elbow  pinned  back  and  against  the  body.     In  order  to  secure  th^ 
arm  in  this  position,  "I  use,"  says  Dr.  Moore,  "a  shawl  or  piece  o* 

^  Veli>eau,  Anatomy,  Amer.  ed.,  vol,  i.  p.  242. 


FHACrrRES    lU'    THE    CLAViTLE. 


229 


ciotD.  whifli,  wlifii  fohled  like  a  ci'avat,  ei^^lit  inelios  in  breadth  at 
siitre,  ^houli]  he  about  two  yanl«  long*  Placing  thi.s  at  the  centre 
f^s  the  palm  of  the  surgeon,  he  seizes  with  hi^  hand  the  elbow  of  the 
nietit  which  corresponds  with  the  broken  clavicle.  The  two  ends  of 
the  lituuiage  hang  to  the  floor.  The  one  falling  inwards  toward  the  pa- 
tient ts  cHrric<l  upwards,  in  front  of  the  shoulder  and  over  the  back, 
Riakitig  {I  sipiral  movenient  in  front  of  tlie  shoulder.  This  is  intriisteil  to 
an  eLKsintant.  The  outer  end  h  tlien  carried  across  the  forearm,  behind 
the  btiek*,  over  the  opposite  shoulder,  and  around  the  axilla.  Tlii8  meets 
the  other  end,  which  may  be  carried  untler  the  axilla  and  over  the  shoul- 
der of  the  opposite  side,  thus  making  the  figure  eight  (H)  turn,  around  tbe 
iioand  shoulder.  This  twist,  it  will  bo  seen,  makes  also  the  figure  eigbt 
f'^  around  the  elbow  of  the  affcKited  side.     I  therefore  style  the 

I  The  elbow  figure  eight  (8)/  " 

'*Tiie  forearm  should  be  sustained  bv  a  slirii:  which  raises  it  to  an 
Acute  angle  in  order  that  gravity  may  assist  in  moving  the  whole  arm 
bttckwiuds.  This  ia  best  done  by  a  simple  strip  three  or  four  inches 
irifle,  which  may  be  pinned  to  the  shawl  at  the  shoulder,  or  by  a  sling 
a^'iYi^  the  opposite  shoulder  and  behind  tlie  back.  The  forrrjcr  much  to 
W'  preferre<l  Any  tendency  on  the  part  of  the  shawl  to  slide  from  the 
i»hi>ubh^r  may  be  arrested  by  a  pin  thrust  Jit  the  crossing.  The  shawl  at 
ihe  elbow  is  kept  in  place  by  folding  the  u]>per  |iart  that  fits  the  arm  and 
ii4?ciiring  it  by  a  pin,     Thb*  makes  a  sort  of  cup  for  the  elbow." 

The  principle  upon  which  this  dressing  is  constructed  appears  to  me 
»uiid:  but  hitherto,  in  the  five  or  six  wises  in  which  it  has  been  employe<l 
ider  my  observation,  it  has  failed   to 
accomplish    any    more    than    is   accom- 

flished  by  many  other  forms  of  dressing. 
t  is  especially  liable  to  become  disar- 
aged,  and  to  cause  excoriations  in  tlie 
»Qnd  axilla;  in  this  respect  being  <|uite 
ss   liable   to  criticism  as  the  ordinary 
figure  of  eight. 

Dr.  Lewis  A.  Say  re,  of  this  city,  has 
>r  some  time  employed  an  apparatus 
dressing  broken  clavicles,  liy  which 
ie  [imposes,  also,  to  render  tense  the 
clavicular  attachments  of  the  pectoral  is 
ajor,  and  thus  st*cure  more  efl'ectually 
de  deprts^sion  of  the  sternal  fragment, 
while  at  the  same  time  the  shoulder  is 
lifted  and  carried  back. 

Two  strips  of  adhesive  plaster  are  pre- 
pnre<l,  i*jich  about  three  and  a  lialf  inches 
wide,  for  an  adult;  one  lon^r  enouirh  to 

IT'  ^ 

encircle,  first  the  arm,  and  then  the  body 
completely :  the  other  of  sufficient  length 
to  reach  from  the  souml  shoulder,  over 

!     iM»int  of  the  elbow  of  the  broken  limb,  and  across  the  back  oblic|uely 
.      in>  point  of  starting.     Maw*8  moleskin  plaster,  or  some  piaster  equally 
iig,  lA  to  be  preferred. 


Fio. 
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The  tirst  strip  is  looped  around  the  arm  just  below  the  axillary  margin. 
and  piuned,  ur  stitched,  witli  tlie  loop  sufficiently  open  to  avoid  str:' 
lation.  Tlie  ami  in  tht^ii  drawn  downwiirdi?  and  backwards  unn 
clavicular  portion  of  the  pcctoralis  itiujor  is  put  i^ufficieiitly  on  tlit-  s^tretcb 
to  overcome  tlie  stenio'cleido-iuustoid,  and  thus  draw  the  sternal  fragmeat 
of  the  clavicle  down  to  its  place.  The  strip  of  plaster  is  thtqi  airrit^l 
completely  around  the  body,  and  pinned  or  stitched  to  itself  on  the  bnck. 

The  .sec<md  strip  is  then  ajiplied,  commencing  on  the  front  of  the 
shoulder  of  the  sound  side,  thence  it  is  carried  over  the  top  of  the 
shoulder,  diagonally  across  the  back,  under  the  elbow,  diagonally  aero 


Flu  r>6. 
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the  front  of  the  chest,  to  the  point  of  starting,  where  it  is  secured 
pins  or  thread.     A  longitudinal  slit  is  made  in  the  plaster,  to  receive  ih 
point  of  the  elbow. 

Before  hiving  the  plaster  across  the  elbow,  an  assistant  must  press 
the  elbow  well  forwards  and  inwards,  and  it  must  be  held  firmly  in  this 
position  until  the  dressing  is  completeil  It  will  be  now  seen  that  the 
ai'ra  has  been  converted  into  a  lever,  whose  fidcnan  is  the  hx>ji  of 
adhesive  plaster  at  the  lower  margin  <»f  the  axilla:  and  upon  tlus  it  is 
believerl  that  in  a  great  measure  the  efficiency  of  the  apparatus  dejientU. 

Certainly  it  no  longer  depends  upon  the  position  of  the  elbow,  which 
was  at  first  curried  b«ck  in  order  to  render  tense  the  clavicular  fibres  of 
the  pectoralis  major,  since,  for  tlie  purpose  of  converting  the  humerus 
into  a  lever,  the  elbow  is  subse<iuently  drawn  forwards,  and  the  clavicular 
fibres  of  the  great  pectoral  are  again  relaxes!.  If,  therefore,  the  appa- 
ratus has  any  advantages  over  other  modes  of  treatment,  it  is  solely 
by  its  action  upon  tlie  liumerua  as  a  lever;  but  the  fulcrum  is  too  remote 
from  the  upper  end  of  the  1mm eras  to  act  very  efficiently.  Great  force 
hius  to  he  applied  to  secure  this  end,  or  at  least  so  much  force  that,  if 
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dily  mjiintaine<l,  it  is  pretty  ^nre  to  cause  excoriations  of  the  tirm 
I  the  fuk-rum  actn;  or,  as  more  often  liappens,  it  will  speedily  loosen, 
n<ler  the  expansion  and  contraction  of  the  chest  in  respiration,  and 
fthus  cease  to  be  efficient.  Several  aases  of  fractured  clavicles,  treated  in 
'  Bellevue  and  St,  Francis  hospitals  by  this  method,  bave  come  under  my 
iliiriice,  some  of  which  were  dressed  by  Dr.  Say  re  liimself,  and  the  results 
[taveWti  no  better  than  when  my  apparatus  ha.«  been  used,  whilst  thej 
[hite  in  mo^t  ease^  i"iU8e<i  much  more  discomfort. 

Ihr.  Satterthwaite  ha>*  substituteil   Martin's  elastic  bandage  for  the 

live  plaaten>,  and  has  devised  a  water  bag  to  he  used  m  an  axillary 

IIDlHiti'ucted  in  the  form  of  a  horse-shoe,  which  he  says  *'has  given 

ftWisfaction  in  the  two  instances  in  which  it  was  applied/'^    From 

rfcifh  I  mu^t  infer  that  he  is  satisfied  with  a  union  accompanieil  with 

Bi'  overlapping  of  the  fragments;  a  conclusion  to  which  most  other 

fcrieuced  surgeons  have  arrived. 

lie  idling,  in  some  of  its  forms,  is  employed  by  Richerand,  Huberthal, 
iCoIIw,  Miller,  Fox,  Stephen  Smith,-  H.  IL  Smith,  Bartlett,^  Levis,* 
|Diiga.^,*  Benjamin  Bell,  Bransby  Cooy)er,  Earle,  Chapman,  Keal,  and  by 
iarjie  raajority  of  the  En«^lish  surgeons* 

Xo  apparatus,    perhaps,    has    been    so   ^enerjilly    employed,    among 
nerican  surgeons,  as  that  form  of  the  sling  introduced  by  Dr.  George 
•"ox  into  the  Pennsylvania  Hospital  in  1828. 
Birgent  says  of  it:   ** Fractures  of  the  clavicles,  treated  by  this  appa- 
,  are  ilaily  dismissed  from   the  Pennsylvania  Hosjiitnl,  and  by  snr- 
*>fis  ia  private  practice,  cin-ed  without  perceptible  deformity/' 
XorriH,  in  a  note  to  ListonV  Practical  Surgery,  affirms  that  "the  chief 
^Dcfications  in  the  treatment  of  fracture  of  the  clavicle  are  perfectly  ful- 
i'lleti  by  the  use  of  this  apparatus." 
H*  H.  Smith,  in  his  Minor  Surgery^  declares  that  Fox's  apparatus 
gnpUshes  "perfect  cures"  in  very  many  cases,  and  that  it  is  "'a  very 
_r  thing  for  a  simple  case  to  go  out  of  the  house  (Pennsylvania  Hos- 
Mttl)  with  any  other  deformity  save  that  which  time  cures,  viz.,  the 
Iqxijjition  of  the  provisional  ciUlus."     lie  has  also  repeated!  substantially 
lesatnc  opinion  in  his  larger  work,  entitle^!  Practice  of  Surgery, 

ch  testimony  in  favor  of  any  dressing  demands  rcsf»ectful  attention ; 
!  shall  not  be  regarded  lus  detracting  from  tlic  respect  cUr*  to  tiiese 
koritics  when  I  express  my  belief  tliat  it  is  in  dcfejcncc  to  the  distin- 
9Dsbed  reputation  of  the  surgeons  who  hail  during  tbe  jtreceding  thirty 
3r«MS  had  charge  of  the  services  in  that  bospjtal,  and  who  have  been  so 
■wd  in  its  praise,  that  the  use  of  this  apparatus  has,  with  us,  become  »o 
RKMsmL  I  must  be  permitted,  however,  to  express  a  doubt  whether  it 
wl»  toade  deformities  of  the  clavicle  "the  exception,  instead  of  the  rule,*' 
*ith  oa,     I  have  used  this  dressing  in  the  early  years  of  my  practice 

*  Thiitiw^  E.  Btttt^rthwRiie.  M.D.,  Medical  RecoixJ,  Sept,  27,  187?*, 

'Stoj»h(?n  Smith,  New  York  Journ.  Med.,  vol  ir.  3d  series,  p.  384  (May^  1857). 

'  BftrtJm,  Tiiy  **Rt;fMirt  on  Defor./*  etc.,  ApjH*ndix;  also,   Boat.  Med/und  Surg, 

*<*ttrti.,  vol  li.  J).  401,     For  illustmtion,  see  first  edition. 

/  l*vi.,  li    ri.  Smkh's  Practiw^  of  Sur^,,  p.  3f*5.     Am.  Journ.  Mod.  8ei,»  April* 

'  l^«i<?v,  Report  on  Surgery. 
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quite  often,  but  my  success  has  by  no  means  been  so  flattering  iu»  W 
u  the  *<ucet'S.s  of  tlie^e  gentleiucn*     I  have  seen  others  employ  it, 
io,  and  with  ]>retty  nuieh  the  snine  rc?*iilt. 

Fox'8  ujtparatiis  con^igt.^  of  a  .^ling,  made  of  muslin  doth  ;  a  wedge- 
shaped  axillary  pad,  made  of  muslin,  also*  stuffed,  and  half  the  length 
of  the  humerus ;  and  of  a  stuffEnl  collar,  TLe  axillary  pad  is  not  90 
thick  or  firm  a,s  Desaiilt'^  pad,  and  for  that  reason  is  not  likely  to  do 
harui.     It  is  placed  with  its  thickest  end  upward.^,  in  the  axilla  corre- 

sijonding  to  the  broken  clavicle,  and  se- 
cured in  place  by  tapes  attaclied  to  it« 
upper  end,  and  made  fast  to  the  staffed 
collar  upon  the  opposite  shoulder,  Tbe 
sling  is,  in  like  manner,  suspended  from 
the  stuffed  collar.  Finally,  the  hiind  is 
suspeniled  over  the  front  of  the  chest  by 
a  [tiece  of  muslin,  looped  under  the  wrist, 
and  tied  around  the  neck.  No  bundage 
is  employed  to  confine  the  elbow  to  the 
body,  and  no  effort  is  therefore  made  to 
convert  the  ami  into  a  lever,  and  thtt« 
fftrce  tbe  shoulder  out* 

h  \\  ill  l)e  understood  that  I  am  speaking 
of  tliis  ilressing  as  it  ^vas  employe*!  some 

^-^^^^_p5,,™Jg_^^^   -        .      Tears  ago,  and  when  the  gentlemen  whom 
^j^^*"     V  ^1^/    y      1  have  quoted  spoke  of  it  sc3  approvingly, 
3K^^^^fe— -^^Z        Since  then  it  may  have  undergone  many 
r         "^Bfti^A  modi  Heat  ions,   or  it  may  have  been   laid 

f  ^  N  asiile  altogether, 

<i«orgo  Fux'*  Mp]iiiriitu^.  It  inust  be  apparent  to  every  practical 

surgeon  that  this  apparatus  could  not 
answer  *'  fieifcctly  '*  all  the  indications  of  treatment,  namely,  to  carry 
the  shoulder  up,  out,  and  hack,  so  that  the  clavicle  would  be  made  to 
unite  without  shortening  or  deformity. 

If,  however,  the  writers  intend  only  to  say  that  no  very  serious,  or 
very  marked  deformity  usually  ensues  upon  the  plan  of  treatment,  and 
in  some  ai^ses  none  at  all,  then  it  will  be  proper  to  reply,  that  this 
amount  of  success  may  be  attainetl  by  alm«>st  any  form  of  dressing.  It 
has  been  attained  by  myself  with  my  own  dressing,  and  with  the  dressing 
recommended  by  others. 

It  will  be  further  necessary  to  say  that  the  absence  or  presence  of  a 
striking  defonuity,  will  depend  very  much  upon  the  age  of  the  patient, 
the  character  of  the  fracture — whether  more  or  less  ohlii|ue— upnn  the 
point  at  which  the  bone  is  broken,  and  upon  the  condition  of  tbe  patient. 
It  will  be  generally  more  marker],  other  things  being  afual,  in  thin  or 
muscular  persons,  than  in  those  who  are  fat  and  of  small  and  feeble 
nmsde.  If  the  overlajiping  of  the  fragments  is  in  the  plane  of  the  sur- 
face of  the  integument,  the  deformity  will  be  less  apparent  than  if  one 
fragment  lies  in  front  of  tlie  other. 

Of  the  treatment  of  fractured  clavicles  by  the  wire  suture,  said  to  have 
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rwS^wprSte*!  aii<l  practi.sHl  by  La!i*xonbeck/  I  luive  only  to  my  that  I 
I  iruM,  for  the  reputntiuti  of  sur^^on',  iirid  the  goiid  of  the  imtients,  the 
I   pTuctict*  of  this  distiiigiiifthed  .surgeon  will  find  few  iniitatorn. 

■  Finally,  i^hile  I  deprecate  incautiou:^  asHwmptiows  in  regard   to  the 
CJijr«|[>itilieft  of  any  fortu  of  dre^ning  for  broken  eoUar-hones,  a  diaposi- 

I  tiun  fo  which  is  nianife^^ted  by  more  tlian  one  advocate  of  special  plans, 
I  i  am  J^eady  to  declare  my  preference  for  an  apparatus  cunsi.^^ting  essen- 
ItiiiUyof  a  sling,  axillary  j>ad,  and  bundjigee  to  secure  the  arm  to  the 
lcb<<ct.  Among  the  considerable  variety  of  dressings  Avhich  I  have  used, 
miim  has  seemed  to  me  most  simple  in  its  construction,  the  niost  comfort- 
pl>lc  to  the  patient,  the  least  liable  to  derangement  (if  I  except  Velpeau's 
pcxtrine  bandage,  an^l  certain  other  forms  of  ''  inmiovable  *'  dressings), 
■■ne  caipable  as  any  other  of  answering  the  several  indications  pro- 
I^Ht  white  the  patient  is  pem^titted  to  walk  about. 

■  No  JipparatuB  is  better  able  to  answer  the  fii-st  indication^  namely,  to 
l^^ry  the  shoulder  up/'  than  the  sling.  Indeed,  in  nearly  all  the 
HBb  of  dressing  hitherto  devist*d,  the  sling  is  employed  for  this  pur- 

poie*     The  bandage  carried  beneatli  the  elbow^  is,  in  effect,  a  sling.     In 

m  (em  instances,  men  of  no  practical  experience  have  sought  to  substitute 

«]|  upward  presi*ure  in  the  axilla  for  the  sling ;  hut  it  is  scarcely  neces- 

aary  lo  decdare  the  absurdity  of  this  practice,  inai?miich  as  no  patient 

■"wiU  be  found  willing  to  submit  to  it  beyond  a  few  hours. 

Lit  i*  proper  to  say,  however,  that  some  surgeons,  whose  opinions  are 

HHde'l  to  respect,  believe  that  it  is  quite  as  important  to  depress  the 

^'wmal  fragment  as  it  is  to  elevate  the  acromial,  the  outer  end  of  the 

9Umn\  fragment  being  lifted,  more  or  less,  by  the  action  of  tlie  sterno- 

l^IeidtHnastoid  muscle.     No  doubt  this  is  one  of  the  difficulties  with  which 

l^^liavi'  to  contend  in  our  efforts  to  restore  the  two  fragments  to  the 

lorijfiaul  line  of  the  axis  of  the  bone. 

I  But  then  tlie  elevnHon  of  the  sternal  fragment  is  only  slight  in  any 
|'*5iH',  The  rhomboid  ligament  f|uickly  arrests  its  displacement  in  this 
Ijlimrtitm,  so  that  the  marked  projection  of  the  outer  end  of  this  fragment 
p«tjae  rather  to  the  depression  of  the  outer  fragments  than  to  an  eleva- 
mim  of  the  inner. 

^^n  '  -  of  the  head  to  the  side  of  the  fractured  limb  will  allow  the 
IBf'  '*^  *"  f^l^  T  hut  it  is  impossible  for  the  patient  to  maintain 

I  ptkflUioii  for  any  length  of  time.  A  compress  laid  over  the  sternal 
JBaent,  and  held  in  place  by  adhesive  straps  or  bandages,  will  lie  found 
^"Otdly  inefficient,  Dr.  Moore  has  adopted  a  more  ingenious  and  philo- 
^<»pliical  methodi  by  calling  into  rerjuisition  the  clavicular  fibres  of  the 
l^tctoralis  major  to  antitgonize  the  st erno-cleido-mastoid.  Indeed,  this  is 
^>»p'^  '  -**ntial  principles  upon  wliich  he  rests  the  superior  claims  of 
**ii  'I  and  I  have  myself  observed  that  wdien,  in  the  case  of  a 

*'*^l  fracture,  the  elbow  is  thrust  behind  the  body,  the  <»uter  end  of  the 
^^^^nial  friigment  is  depresse<h  Nevertlieless,  I  have  certain  theoretical 
^^*4  pnwticiil  objections  to  the  doctrine  as  taught  so  ingeniously  by  Dr. 
^txife.  My  theoretical  objection  is  that  the  clavicular  fibres  of  the  pec- 
^*>r»iif  lonjor  will  soon,  under  tlie  continual  strain,  become  relaxed,  and 

Lftiig;Gnb(»ck,  Dawbod,  31  ed.  Rec.,  Mny  20,  1882. 
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after  a  little  time  ceiii^e  to  accomplish  what  they  did  at  first.  Tliis  u  a 
law  ill  regard  to  the  aetioii  of  niiiscles  put  upon  the  fitmiii,  as  evert  *Jiir- 
f^eoii  knows.  It  tnay  be  supposed  thiit*  if  the  pectoral  miLscle  ifl  thiis  ren* 
iterc'd  less  competent  to  depresis  the  fragment,  the  sternocleido-maj^toid 
will  be  rentlcred,  also,  less  competent  to  elevate  the  fragment ;  but  thin 
is  not  strictly  true:  the  latter  operates  at  right  angles  with  the  axi»  of 
the  bone,  and  to  great  advantage,  whilst  the  former  acts  very  obliqitelTf 
and  to  a  eorresponiJing  disadviintage. 

The  practiral  ohjection  which  I  have  to  offer  is,  that  the  dressings 
re<{uired  to  maintain  this  position  are  exceedingly  liable  to  cause  excori- 
ations anfl  U)  hecomc  ilisarranged,  and  that  in  fact  this  has  happened  in 
all,  or  nearly  all,  of  the  cases  which  have  been  observed  by  me.  More- 
over, whatever  cause  may  be  assigned  for  the  failure,  the  results  have 
been  no  better,  so  far  as  overlapping  and  defonnity  are  concerned,  than 
when  my  own  dressings  have  been  used. 

The  second  indication,  namely,  '*  to  carry  the  shoulder  back/*  is  cer- 
tainly more  diflicult  of  accomplishment  than  the  first,  and  it  is  only  im- 
perfectly met  by  my  own  method,  or  by  any  other  form  of  sling  dresgiing* 
Desault  taught  that  when  the  aiTn  was  lifted  by  the  sling,  or  by  any 
mode  of  pressure  beneath  the  elbow  perpendicularly,  the  shoulder  was 
necessiii'ily  carried  back.  This  is  probably  true,  but  its  effect  is  not 
very  marked.  Tlic  ordinary  figure  of  8,  which  might  at  first  he  su[>- 
posed  to  he  the  most  rat  ion  al  mode  of  effecting  tins  puq>ose,  has  long 
since  been  proved  to  he  a  faihire.  None  of  the  contrivances  to  hold  the 
shouldei^a  back  by  bands  which  traverse  the  axilla,  made  fast  to  back- 
splints,  have  done  any  better.  They  all  cause  excoriations,  and  soon 
become  intolerable.  l)r.  Sayre's  adhesive  plaster  band,  attached  to  the 
upper  part  of  the  humerus,  below  the  axillary  margin,  either  loosens  or 
excoriates,  also,  and  in  the  end  proves  inefficient. 

After  all  it  must  be  said,  that  the  indication  **  to  carry  the  shoulder 
back,**  except  so  far  as  it  incidentiilly  accomplishes  the  indiciition  "to 
carry  the  shonltlers  out/'  and  thus  obviate  the  overlapping  of  the  frag- 
ments, is  relatively  unimportant.  It  is  seldom  that  the  falling  forwards 
of  the  shoulders  is  very  marked,  or  in  itself  a  source  of  deformity;  but 
carrying  the  shoulder  back  does  diminish  or  overcome  the  riding  of  the 
fragments,  and  in  this  view  alone  is  it  important,  and  for  this  reason, 
surgery  will  be  indebteil  to  any  one  who  devises  a  method  by  which  this 
position  of  the  shoidder  can  be  maintained  until  the  union  of  the  frag- 
ments is  consuinmHied* 

The  third  indication  is  *'  to  carry  tlie  shoulder  out,'*  by  which  means 
it  is  proposed  to  overcome,  direetly,  the  riding  of  the  fragments,  We 
have  seen  that  this  may  he  accomplished,  indirectly,  by  currying  the 
shoulder  back  ;  but,  unfortunately,  no  means  has  yet  been  found  by 
which  this  can  be  done  and  permanently  maintained,  while  the  patient  is 
in  the  erect  or  sitting  posture. 

The  thick  axiUary  pad,  and  all  other  devices  by  which  it  is  proposed 
to  act  upon  the  humerus  as  a  lever,  and  tfnis  force  the  shoulder  out, 
have  totally  failc^l  or  proved  eminently  mischievous.  In  short,  I  may 
say  that  this  indication  can,  in  my  opinion,  l>e  effectually  accomplished 
in  only  one  way,  and  that  is,  by  laying  the  pntient  upon  his  back  on  a 
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firm  mattress,  ami  thus  pressing  the  base  and  inferior  angle  of  the 

apula  stn>iigly  and  steadily  against  the  buck*     Tbe  re<|uisite  pres^siire 

<m  the  f?capuJa  cannot  be  maintained  by  any  plan  yet  contrived  while 

patient  is  in  the  sitting  or  standing  posture,  and  especially  when 

•Tiittrd  tu  walk  about.     We  shall  be  warmnteil  therefore  in  attempting 

:>mplisb  iJiis  indication  tiilly  in  only  rare  and  exceptional  cases. 

flight   overiapping  and  deformity  were  to  cause  any  appreciable 

smutioii  of  the  strength  or  UHefulness  of  the  aim,  patients  might  pro- 

enough  be  subjected  to  such  restraints  for  a  few  weeks ;  but  expe* 

has  shown  that  such  displacements  do  not,  in  any  degree,  maim 

arm.     Whether  in  the  case  of  women,  in  examples  of  unusual  dis- 

plscetnentf  the  danger  of  disfigurement  would  warrant  a  resort  to  this 

ittelb<MK  must  be  left  to  the  jmfgment  of  the  surgeon  and  the  choice  of 

the  patient;  but  in  adopting  what  may  be  teiined  the  '*  posture  '  treat- 

~lent,  it  will  be  advisable  also  to  em- 

iloy  the  sling,  |md,  and  bandages  in 

be  manner  hereafter  to  be  describecl 

The  mode  of  dressing  a  fractured 

layicle  which,  while  the  patient  is  at 

-  walk   about,  wil!  secure  the 

rs  with  the  least  suffering  and 

anoyance,  is  as  follows  : 

The  arm    hanging   perpendicularly 

side  the  body,  a  sling  is  plaeeil  under 

he  elbow  and  forearm,  and  tied  over 

k  opifOSJte    shoulder.      An    axillary 

comfiosed    of  cotton    batting   in- 

in  a  cloth  cover,  is  placed  well 

up  in  the  axilla*  and  the  elbow  is  then 

t«eaiml  firmly  to  the  side  of  the  body 

fidi  several  turns  of  a  roller. 

Coatee,  in  the  excellent  pa|>cr 
ay  referred  to,  calls  attention  to 
^Iw  danger  of  making  too  much  ]>res- 
^^*nfeajK>n  thebracbial  artery  and  nerves, 
^■^hea  the  iixillaiy  pad  is  used,  and  the 
^^■■i  is*  at  the  same  time.  €arrie<I  for- 
^^HU»  apon  t)ie  body.     In  bringing  the 

^<m  forwards,  so  ad  to  lay  the  forearm  across  the  body,  the  humerus  is 

»p»ile  u*  rotate  inwards,  and  the  brachial  artery  and  nerves  are  brought 
iiit^tmore  direct  apposition  with  the  paci;^  while  in  the  position  wdiich  I 
^v<»  reoommende<J  and  practised  hitherto,  these  nerves  and  vessels  are 
^»^'>red  in  a  great  me^isure,  but  not  entirely,  from  pressure. 
Tlip  pad  should  be  no  thicker  than  is  necessary  to  fill  completely  the 
*iilWv  space,  its  purpose  being  to  steady  the  arm,  and,  in  some  slight 
I        ^%'*'«'t  to  counteract  tbe  action  of  those  muscles  which  tend  to  displace 
ler  inwards.     It  should  be  long  enough  in  its  antero-posterior 
to  project  distinctly  in  fi*ont  and  behind,  otherwise  it  will  not 


Tbe  outbor'«  dreiiing  for  fraotured 
clavicle. 


*  CoiiteAi  Am.  Journ.  Mud,  Sci-,  voL  xviii,  p.  02, 
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keep  its  place.  In  the  adult  it  needs  to  be  six  or  seven  inches  long.  In 
tlio  direction  of  the  axis  of  the  limb,  its  length  shonld  be  less.  perha[i* 
four  inchoiS.  Being  now  well  pressed  up  into  the  axilla,  and  secured 
with  a  needle  and  thread  to  the  upper  edge  of  the  roUer  which  eneircltA 
the  lower  part  of  the  arm  and  the  body,  it  will  keep  its  f>o5ition  and 
serve  some  Ui?efiil  purpose. 

The  i^liug  n»ay  be  made  of  cotton  or  liannel  elotli,  and  suspended  from 
the  op|iosite  ^shoulder  by  the  aid  of  four  tapes,  a  broad  and  thick  pad  of 
folded  cloth  being  laid  upon  the  shonhier  to  support  the  knots.  A  oon- 
sideralile  experience  ha.s  satisfied  me  that  the  stuffe*!  collar,  used  in  the 
Fnx  dressing,  possesses?  no  advantage  as  a  means  of  suspension.  The 
h»ather  sling,  also,  in  use  iu  somt*  hospitals,  is  liable  to  the  objection  that 
it  cannot  be  stitched  to  the  roller,  which  eneireles  the  body  and  lower 
part  of  the  a»*ra,  in  the  manner  I  shall  hereafter  ileseribe. 

The  roller  should  lu'  made  to  encircle  the  lower  fourth  of  the  arm^ 
and  a  few  turns  should  pass  beneath  the  forearm  as  far  forwards  as  the 
hjiud,  ill  this  manner  securely  fixing  the  elbow  and  foreaim  against  the 
side  ;md  front  of  the  body. 

If  tliMUght  oecessnry,  the  band  may  be  supjKU'ted  1>y  a  loop  of  band- 
age passed  under  the  wrist  and  tie<l  over  the  neck. 

Finally,  in  order  that  this  dressing  may  retain  its  place  and  serve  its 
purpose  most  effetlually.  its  several  parts  shouhl  be  stitehetl  together 
thoroughly  wherever  the  dressings  cross  or  approach  each  other.  In  no 
other  way  can  ufiything  like  pcriiiaTicnry  be  insured  in  a  potiiim  of  the 
body  so  movtifdc  sis  the  shoulder  iind  chest ;  but  even  with  this  precau- 
tion, ihiily  jitfeiition  antl  occasioni!!  readjustment  are  generally  recpiiiH-*d, 

Treatment  of  Incomf^hte  Fvai'turof  uf  ike  VlavicJi\ — In  case  of  j«ir- 
tial  fracture  of  the  clavicle,  accompanied  with  a  persistent  bend  in  the 
line  of  the  axis  of  the  bone,  it  is  |>ro|)ei'  to  attempt  the  replaet?ment  of 
the  fnigiuents  by  <lirect  pri'ssurc.  The  ends  of  the  bone  being  fixed,  we 
cannot,  us  in  the  case  of  a  partial  fracture  of  other  h^ng  bones,  employ 
leverage;  and  with  direct  pressure  alone*  apfilied  in  a  degree  whicn 
might  be  regarded  as  incurring  no  danger  of  causing  a  ootuplcte  frac- 
ture or  of  a  dislociition,  our  chances  of  auccess  are  very  small.  •  I  can- 
not say  that  I  have  ever  suceeedetl  in  accomplishing  anything  in  this 
way,  althongb  I  have  often  made  the  attempt,  and  would  always  advise 
others  to  dr»  the  same,  A  faihire,  however,  to  restore  completely  the 
line  of  the  axis  of  the  bone  is  not,  I  imagine,  a  mutter  of  great  conse- 
quence, since,  i\»  has  already  lieen  fully  exidained  when  si>eaking  of 
partial  fi^actures  in  general,  the  natural  fr>rm  will  be  in  most,  if  not  in 
all  cases,  c<atipletely  rest^u'ed  after  the  laj»se  of  a  few  months  or  years. 
This  observution  !ip|ilics  especially  to  ])artial  fractures  occurring  in  child- 
lnHid  iinil  infancy.  I  have  no  experience  as  to  what  is  the  result  i»f  a 
similar  deformity  left  after  a  ]>artial  fracture  iti  tlie  a»lult. 

As  to  tlie  method  of  dressing  these  fractures,  it  need  not  "liffer  from 
that  recomiuen<lcd  for  complete  fractures ;  but  in  a  majority  of  these 
cases  I  have  thought  it  sulficifnt  to  place  the  arm  in  a  sling,  with  a 
barrdsigc  arotrud  the  elbow  and  bi>dy  to  keep  the  aiTii  at  rest;  or  I  liave 
ilirected  the  n>other  X<\  make  tite  sleeve  fast  to  the  front  of  the  dress  with 
topes:  or  the  ha  ml  and  arm  of  the  child  may  be  withdrawn  from  the 
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sltH.*ve  and  placed  across  the  boily  inside  the  dress,  and  secured  in  this 
position  by  a  belt  around  the  waist.  In  this  case,  of  course,  the  dress 
must  remain  upon  the  child  until  the  cure  is  completed.  The  axillary 
pail  can  seldom,  if  ever,  serve  any  useful  purpose. 

Union  occurs  with  great  rapi<lity,  sometimes  as  early  as  the  seventh 
or  tenth  day ;  but  the  arm  ought  to  be  kept  quiet,  as  a  matter  of  safety, 
two  or  three  weeks. 

For  a  more  full  consideration  of  the  subject  of  partial  fractures  of 
the  clavicle,  the  reader  is  referred  to  the  cha})ter  on  ''  Incomplete 
Fnicnires." 


CHAPTER    XX. 
FRACTURES  OF  THE  SCAPULA. 

Fractures  of  the  scapula  may  be  divided  into  those  which  occur 
through  the  body,  the  neck,  the  acromion  process,  and  the  coracoid. 

§  1.  Fractures  of  the  Body  of  the  Soapnla. 

Under  this  title  I  propose  to  consider  not  only  fractures  of  the 
•'  body,'*  properly  speaking,  but  also  fractures  of  the  angles  and  of  the 
spine. 

Causes, — The  scapula  is  usually  broken  by  the  fall  of  some  heavy 
ho<ly  <lirectly  upon  the  bone,  or  by  some  severe  crushing  accident,  by 
the  kick  of  a  horse,  by  a  fall  upon  the  back  ;  in  short,  by  direct  causes 
alone.  an»l  by  such  causes  as  operate  with  great  violence. 

Malgaigne  says  that  a  Doctor  Heylen  pul)lished  an  example  of  this 
fnicture,  which  he  believes  to  have  been  the  result  of  muscular  action, 
occurring  in  a  man  forty-nine  yeai-s  old.  The  case,  however,  is  not 
statenl  so  clearly  as  to  relieve  us  entirely  of  a  doubt  as  to  the  nature  and 
Ciiuse  of  the  accident. 

I  have  myself  recorde<l  six  cases  which  have  been  under  my  treat- 
ment ;  an<l  I  have  seen  a  few  other  examples  of  fractures  of  the  body  of 
the  scjipula  not  caused  by  fireaniis.  There  are  two  cabinet  sj)ecimens  of 
fnicture  of  the  Ixnly  of  the  scapula  below  the  spine  in  the  Pennsylvania 
Me<lical  College,  and  two  involving  the  spine.  Dr.  Miitter  had  in  his 
collei'tion  a  fracture  of  the  posterior  angle,  and  Dr.  March  had  a  speci- 
men of  fracture  of  the  body.  I  believe,  also,  that  in  the  collection  of 
the  late  Dr.  Charles  Gibson,  of  Richmond,  there  were  one  or  two  speci- 
mens of  this  fracture.  I  know  of  no  other  museum  specimens  in  this 
country  except  my  own  of  partial  fracture,  described  in  the  chapter  on 
'*  Partial  Fractures." 

Ravaton,  after  a  practice  of  fifty  years,  declared  that  he  had  never 
seen  a  fracture  of  the  scapula  except  as  it  had  been  produced  by  fire- 
arms. Among  2358  fractures  reported  from  Hotel  Dieu  during  a  period 
of  twelve  years,  only  four  examples  of   fracture  of  the  scapula  are 
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rwoi'dod ;  and*  nt  Middlesex  Hospital,  Lonsdale  lias  noticed,  nmong 
IIMH  rmctMres,  only  eight  of  the  hody  nf  tlie  Hriifmhi, 

Tliu  infteqiieney  of  this  fmcbjre  is  no  dimbt  due  in  ;i  greiit  meiMCine  to 
the  elasticity  of  the  rihs,  to  the  loobility  of  the  scapiihi,  and  to  the  soft- 
ness of  the  murtcidur  cushion  upon  which  it  repoaei^. 

Sifmptoms, — Since  this  bone  is  seldom  broken  except  by  gre»t  force 
directly  ap]>Iie<l,  the  uisusd  tiigns  of  fracture  are  likely  to  be  coiireale<i 
by  the  spt^^dy  fK-rurrence  of  .swelling.  It  is  fiu*  this  reason  that  it  be- 
come:? iieressary,  genemlly,  that  the  exauiiimtion  nltouhl  be  made  with 
great  care  before  we  can  safely  determine  upon  the  diagnosis.  I  have 
more  than  once  had  occasion  to  correct  the  diagnosis  of  other  practi- 
tioner.^* who  believcil  they  had  discovered  a  fracture  *»f  the  scapula. 

When,  however,  the  line  of  the  fracture  his  traversed  the  spine,  and 
any   considerable  displacement    has   occijrre<l,  one  may   recognise    the 

fracture  efisily  by  merely  carry- 


Fio.  m 


ing  the  finger  along  the  crest. 


If  the  fmcture  has  o(X'urre<l 
through  the  body,  below  or  almve 
the  spine,  or  through  either  of 
the  angU^s,  the  displacemenl  may 
not  be  so  easily  refogni/.ed.  The 
siirgtHin  ought  then  to  trace  care- 
fully  with  his  finger  the  outlines 
of  the  sciipula;  and  this  he  will 
be  able  to  do  more  satis  Pact ori  I  v 
if  be  places  tbe  scapula  in  such 
pfisitions  a^  elevate  its  margins 
and  render  them  more  prominent. 
In  examining  the  posterior  angle, 
the  hand  of  the  injured  limb  may 
be  placed  upon  the  opposite  shoul- 
der, the  foreann  being  carrie^l 
across  the  front  of  the  chest ;  but 
in  searching  for  a  fracture  below 
the  spine,  the  forearm  ought  to 
be  laid  across  the  back. 

Crepitus,  which  is  not  always 
present  owing  to  the  fact  that  Uie 
fragment**  overlap  completely,  or 
because  they  have  been  widely 
separated  by  the  action  of  the 
muscles^  may  generally  be  de- 
tectefl  by  placing  the  palm  of  the  hand  upon  some  portion  of  the  scapula, 
so  as  to  steady  the  fragment  upon  which  it  rests,  while  the  arm  is  moved 
backwards  and  forwards,  and  in  various  other  directions,  until  their  broken 
surfaces  are  brought  into  c^mtact. 

Some  degree  of  embarriLssment  in  the  motions  of  the  shoulder  and 
arm  must  always  result  from  this  fracture;  sometimes  this  embarrassment 
is  very  great,  but  it  ought  not  to  he  considered!  ever  ns  diagnostic  of  a 
fracture^  since  it  may  be  produced  e<|ually  by  a  severe  contusion ;  and 
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Brcn  when  it  is  accompanied  with  a  fracture,  it  is  due  rather  to  the  con- 
mif  loix  than  to  the  fracture, 

Pafhohijt/^  Seatj  Directmu  etc. — Of  incomplete  fractures  of  the  sea 
pttla,  I  have  nlreadj  mentioned  that  I  have  seen  one  exiimpje. 

Mnlguigne  thinks  that  he   lias  seen  one  ease  of  incomplete  frncture, 
tirhich  nccurreil  in   a   luan   who  was  injured  hy  the  fall  of  a  heavy  block 
Blf  i*tone  upon  his  hack;  but  as  tlie  patient  recovered,  his  diagnosis  must 
remain  doubtfub     1  know  of  no  otiier  recorded  exauiples, 

Coinpleie  ti*aclureH  occur  most  cjften  below  the  spine,  an^l  they  are 
l^nerally  oblique  or  transverse,  sometimes  nearly  longitudinal, 
t     Fractures  involving  the  spine  are  noticed  occasionally;  but  I  am  not 
|kware  that  any  one  ha«  ever  seen  u  specimen  of  a  fracture  of  the  spine 
mlaue,  altliough  many  surgeons  have  spoken  of  them, 

I  have  mentioned  one  example  of  a  fracture  of  the  posterior  angle  as 
being  in  the  cabinet  of  Dr.  Miitter,  of  Philadelphia.  Malgaigne  »eems 
to  doubt  its  existence,  but  speaks  of  it  as  a  fracture  which  surgeons 
Imve  *'imagine^i." 

Occ^asionally  the  bone  is  bmkeii  into  more  than  two  fragments. 

As  a  result  uf  the  fracture  there  is  usually  more  or  less  displacement; 

■K«Mjenilly,  if  the  frncture  is  below  the  spine  and  transverse,  and  especially 

Kff  '\u  dirt?ction  is  obliijue  from  before  backwards  an<i  downwards,  the 

ioferior  fragment  is  displaced  forwards,  or  fon^ards  and  upwanls,  by  the 

Hiction  of  the  serratus  major  anticus,  or  of  the  teres  major,  whilst  the 

Superior  fi'agment  is  inclined  to  fall  backwards,  and  sometimes  it  is  carried 

upwards  and  backwanis,  following  the  action  of  the  rhoniboideus  major. 

In  case^  of  comminuted  tracturea,  and  occa.sionally  in  simple  fractures, 

tlie  direction  of  the  displacement  is  reversed,  or  altogether  changed,  so 

■ttiat  the  lower  fragment,  instead  of  being  in  front,  is  behind  the  upper 

■fragment;  and  instead  of  overlapping  the  two  fragments  are  more  or 

MhHI  dt»wn   asunder.      These  are  ileviations  which   are   not   easily  ex- 

|fliilind«  but  which  depend,  perhaps,  rather  upon   the  <lirection  of  the 

bli»w  than  upon  the  action  of  the  muscles. 

In  a  few  cases  there  is  no  displacement  in  any  direction,  although 
the  crepitus  and  mobility  sufficiently  demonstrate  the  existence  of  a 
frncture. 

Prognosis. — If  disphcement  actually  has  taken  place,  it  will  be  found 

|iirer%"  difficult,  as  we  shall  see  when  we  come  to  consider  the  treatment, 

l|o  liold  the  fmgraents  in  apposition  until  a  cure  is  completed;  so  that 

they  are  pretty  certain  to  unite  with  a  degi*ee  of  overlapping,  or  other 

irregularity. 

Lonsdale,  Lizars,  Chelius,  Nelaton,  Gibson,  Malgaigne,  and  others 
Uiave  spoken  of  the  difficulty  or  impossibility  generally  of  keeping  theftO 
fc^gments  in  place.  Nehiton  and  Malgaigne,  indeed,  confess  that  they 
Bliive  never  succeeded;  Gibson  declares  that  it  is  scarcely  possible; 
■Irliil^t  Chelius  affirms  that  if  the  fracture  is  near  the  angle,  the  cure  is 
klways  effected  with  some  deformity. 

But  then  it  is  not  probable  that  the  patient  will  ever  suffer  any  serious 
iiiL»nvenienc*!  fi'om  this  irregular  union  of  the  fragments,  since  the 
jierfection  of  it«  function  depends  less  upon  any  given  form  or  size  than 
intfaejsafijpf  almost  any  other  large  bone:  and  if,  as  has  been  observed 
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by  Lonsdale,  the  free  use  of  the  jtrm  is  nut  recovered  for  .some  tiiDe.  or 
if,  a.s  has  been  noticed  by  B,  Bell,  a  permanent  atiffness  results^  these 
should  be  regarded  as  due  to  the  injury  which  those  muscles  have 
suffered  whieh  envelop  the  scapula,  or  to  some  injury  of  the  ligameots 
and  muscles  which  surniund  the  s^houldcr-joint. 

In  aome  few  cxaiuples  upon  record,  the  bone  has  been  so  com  minuted, 
and  tl^e  soft  parts  adjacent  so  much  injured,  that  suppuration  and  necro- 
sis have  ensue<i.     And  in  one  ca^e  of  gunshot  fracture  of  the  scapn 
resulting  in  necro^sis,  1  have  had  occasion  to  remove  the  entire  scapuhi, 

The  ca*.e  referrtHl  to  is  briefly  as  follows :  Private  Wm.  Murpliy,  7^^! 
Regt.  N.  Y.  Vol.,  i^'t,  33,  was  admitted  to  my  service,  Bellevne  Hos* 
pital,  Febrmiry,  186i».  He  Htated  that  he  was  wounded  at  Fredericks- 
burg,  December  lo,  1862,  by  grape-shot,  whicli  fracture<i  both  the  hcaj*- 
nla  and  head  of  the  humerus.  Six  days  hiter  the  head  and  a  portion  of 
the  shaft  of  the  humerus  were  removed.  At  a  later  period  necroslB 
attjickcd  the  sra)>ula,  and  I  removed  the  entire  scapula,  including  tlie 
acromiitn  and  coracuid  processes,  at  Bellcvue,  February  10,  18<)(3,  in  the 
public  aniphitlicatrc.  Subsequently  the  patient  and  the  removed  scap- 
ula were  bnjught  before  the  New  York  Pathological  Society.  At  thi^ 
time  he  had  recovere<l  very  good  use  of  the  limb,  and  was  able  to  con- 
ti'act  effectively  the  biceps  and  coraco-bracliialis,  although  their  upper 
points  of  attachment  were  only  cicatricial  tissue.  Murphy  received  a 
pension,  and  is  sulisequently  reporttnl  by  the  pension  officers  as  havirtg  a 
large  cica,trix  over  the  site  of  t!ie  scapula,  the  wound  made  by  the  resei||^^| 
tion  having  healed  completely  within  a  few  aionths  after  the  o|)eratiol^^B 
They  report,  also,  some  points  of  bone,  wliich  must  have  been  repro<iuc* 
tions.  The  arm  was  atropliied,  and  of  little  value.  He  died  June  24, 
1874,  having  survived  the  operation  more  than  eight  years.  Dr.  Otis, 
comfulcr  of  the  Surgical  History  of  the  War  of  the  Rebellion,  who  has 
gathered  a  complete  account  of  this  ca.se,  remarks  that  "  it  aftbrds  per- 
haps a  ^ilitjiry  example  of  a  guccessful  extirpation,  for  the  results  of  shot 
injurj%  of  tlie  scapula,  with  preservation  of  the  upper  extremity/' 

Treatment. — In  the  treatment  of  this  fracture,  the  fii*st  object  with  all 
surgeons  has  been  to  restore  the  fragments  to  place,  and  this  they  ha%'e 
chiefly  sought  to  accomplish  l>y  position  :  after  which  they  have  en- 
deavored to  immoblizc  the  fragment^?;  by  bandages,  etc. 

In  seeking  to  accomplish  the  6rst  indication,  they  have  placed  the 
shoulder  and  arm  in  a  great  variety  of  postures.  Nearly  all  seem  to 
have  regarded  it  as  of  ^ome  importance  that  the  sh«>ulder  should  be 
elevated,  so  as  to  relax  the  muscles  attached  to  the  upper  and  Vutck  part 
of  the  scaf>ula,  and  thus  permit  the  upper  fragment  to  fall  downwards 
and  forwards. 

If  we  confine  our  remarks  first  to  fractures  through  the  body,  and  do 
not  include  fractures  of  the  inferior  angle,  this  indication  ii  the  only 
one  which  Nelattui  anil  Mayor  have  sought  to  accomplish-  and  for  this 
purpose  thoy  emph)y  a  simple  sling;    while  Amesbury,  Liston,  Lons- 

*  Surgicul  History  of  ilie  War  of  the  Rebellion,  voL  ii,,  Washing-ton^  18T«i,  pp. 
4?ri.  4i»4,  4IfS,  im,  600.  PixK!eeding*  of  N,  Y.  Patholog.  Soc.»  1866,  in  Mtd.  And 
Surg.  Reporter,  vol.  xiv,  p  372. 
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ale,  S.  Cooper,  South,  Skey,  Miller,  Pirrie,  have  added  to  the  sling  a 
Mudage  or  roller,  which  is  made  to  inclose  snugly  the  body  and  arm. 

Erichsen  uses  the  body  bandage  alone,  as  in  fractures  of  the  ribs, 
while  B.  Cooper,  Lizars,  and  Tavcrnier  employ  a  bandage  which  in- 
closes not  only  the  bo<ly,  but  also  the  arm ;  neither  of  these  last-men- 
tioned surgeons  recommends  a  sling,  or  any  other  means  to  elevate  the 
inn. 

Johannes  de  Gorter  advises  that  a  sling  shall  be  used,  but  that  the 
elbow  shall  be  lifted  away  from  the  side  of  the  body,  so  as  to  relax  the 
deltoid.  Chelius  and  Desault  recommend  the  same  position,  but  with 
the  addition  of  an  axillary  pad,  whose  apex  shall  be  directed  upwards, 
secured  in  place  with  appropriate  bandages. 

Pierre  d' Argelata  used  also  an  axillary  pad,  but  instead  of  a  wedge  he 
recommended  a  sim{)le  roll ;  and  instead  of  lifting  the  elbow  away  from 
the  body,  he  directed  that  the  elbow  should  be  secured  against  the  side, 
nuJdng  use  of  the  axillary  roll  as  a  fulcrum. 

Petit  and  Heister  advised  that  the  elbow  and  forearm  should  be  car- 
ried forwards  upon  the  front  of  the  chest,  and  secured  in  this  position. 

In  the  treatment  of  no  other  fi-acture  perhaps  have  surgeons  differed 

more  widely  as  to  the  indications  than  in  this,  since,  as  we  have  seen, 

8ome  recommend  the  elbow  to  be  carried  from  the  body,  and  some  that 

it  shall  be  made  to  approach  the  body ;  one  directs  that  the  elbow  shall 

fill  perpendicularly  beside  the  chest,  a  second  prefers  that  it  shall  be 

carried  a  little  back,  and  a  third  that  it  shall  be  brought  well  forwards. 

In  one  thing  alone  have  they  nearly  all  agreed,  namely,  that  the  elbow 

»)iall  be  lifted ;  and  generally  also  it  has  been  recommended  that  the 

wm,  forearm,  and  body  shall  be  confined  by  sufiicient  bandages  to  insure 

tjuietude.     It  might  be  j)roper  to  conclude,  therefore,  that  the  sling  and 

Wlage  constitute  all  of  the  apparatus  wliich  is  necessary  or  useful ; 

wd  that  it  is  relatively  unimportant  whetlier  tlic  e]l)ow  is  near  or  remote 

frnm  the  bcKly,  or  wliether  it  is  in  front  of,  or  boliind,  or  beside  tlie  chest. 

^uch,  indeed,  is  the  conclusion  to  whicli  I  have  myself  arrived  ;  yet 

^^' in  relation  to  the  position  of  the  elbow,  a  (thoice  were  to  be  expressed, 

I  Would  ;:ive  the  preference  to  that  in  which  tlie  arm  is  laid  verticiiUy 

^■^i'lc  the  body,  or,  perliaps,  witli  the  elbow  a  little  inclined  backwards, 

><)a>  to  relax  as  completely  ;is  possible  the  teres  major. 

It  is  quite  probable,  however,  that  no  single  positicm  will  be  found  of 
^iiversiil  application  ;  and  perhaps  it  would  be  more  safe  to  advise  the 
^^^%m\  in  any  given  case  first  to  reduce  the  fragments  as  completely  as 
I^^sUe  bv  manipulation,  and  then  to  place  the  arm  in  such  a  positi(m 
'^*'  upon  careful  experiment  in  this  ])articular  instance,  he  shall  find 
enables  hiui  best  to  retain  them  in  place. 

u.  however,  the  fracture  is  such  as  to  have  separated  the  inferior 
*^gle  from  the  body,  it  will  be  well  to  follow  the  advice  of  Boyer  and 
^•t  others,  and  to  place  a  compress  in  front  of  the  inferior  angle,  to  resist 
the  ^H'cater  tendency  to  <lisplacement  in  this  direction.  This  compress 
^ill  more  efftn-tually  accomplish  this  indication  if  the  roller  with  which 
^f  !•<  securcMl  to  the  body,  and  with  which  we  seek  to  iunnobilize  the 
scapula  and  chest,  is  turned  from  before  backwards,  or  in  a  direction  of 
aDfagonism  to  the  action  r)f  the  muscles  which  produce  the  displacement. 
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Desault,  with  Ciieliiiis  ami  Bnuishy  Cooper,  has  recommended  also,  in 
tile  ease  «»f  a  fmctiirt*  tbrougli  the  angle,  thnt  the  foreaiin  should  he 
acutely  flexed  upon  the  ami,  mid  that  the  huiid  .'^liould  be  phieiHl  in  frr>nt 
of  ihe  ehest,  ujhui  the  sduinl  shoulder,  a  ]»mt'uni  whieh  n^  ulv^ays  irk- 
some, niid  soiiietinu'8  irisuj»|iort!iMe,  :iod  whieh  iloei?  not  offer  in  iiny  ejfH* 
suftieient  advaiitages  to  render  it  worthy  of  a  trial, 

§  2.  Fractures  of  the  Neck  of  the  Scapula. 

If  h\  the  '*  neck  '*  of  the  scupula  surgeons  mean  that  slightly  con- 
stricted portion  of  thi.n  bone  which  is  f^ituate<l  at  the  ha^^t  of  the  glenoij 
cavity — and  it  is  to  tliis  portion,  we  believe,  that  anatomists  have  gener-j 
ally  applied  ibe  terni  **  ueek  "  (we  will  take  the  liberty  of  eulling  thi 
the  ■'  anafomieal  '*  neck) — then  its  fnicture  is  ei^tainlj  ver\'  nire.     In-  ' 
dec»d,  the  existence  of  thi^  fracture^  uiieoin]>licatcd  with  a  eomminiiled 
fracture  of  thv  gleuoid  cavity,  i?  denied  by  l>ir  Astley  Cooper,  South  J 
Erichscn,  and  others.     Mr.  South  says  there  is  no  nnch  specimen  in  any* 
of  the  ma^cuuis  in  London;  and  I  have  not  been  able  to  find  one  in  any 
of  the  American  cabinets,     Dr,  Valentine  Mott  hns  said  to  me  thai  he 
had  never  ^een  a  specimen,  ami  that  in  the  natural  condition  of  the  b<ine 
he  regards  its  occurrence  as  impossible,      Such.  I  confess,  also*  is  m] 
own  conviction. 

If,  however,  it  is  intended,  in  speaking  of  fractures  of  the  neck  t»f  the 
8C4tpula,  to  refer,  as  Sir  Astley  Cooper  has  done,  only  to  fractures  ex- 
tending through  the  semilunar  notch,  beliind  the  root  of  the  comcoid 
piN>eess  ('*8!irgical ''  neek),  theu  its  existence  is  certain ;  yet  the  fracture 

Fio.  6L  Fiu.  G2, 


ComtDinatfld  Frmcture  of  the  Fracture  uf  the  Deck  of  the  eciftpalA; 

glenoid  caFitj.  Bceording  to  Sir  Aslley  Coop«r. 

is  not  connuon.     Duverney  has  rejMirted  one  example,  the  existence  of' 
whieh  he  e^tatdisht'd  l»y  a  dissecti^MK     The  conicoid  process  was  broken 
at  the  same  rime,  but  the  fraeture  through  the  surgical  nuck  ^lu  distinct 
from  this  ;  and  Sir  Astley  has  recorded  three  examples  in  which  the  diag- 
nosis was  very  clearly  made  out,  yet  not  actually  proved  by  an  autopsy. 
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tn  Holmt*s*9  Surgery  it  i^  statiMl  ihot  there  h  niie  f^pecimeii  in  the 
miiik^uin  «»f  (.Tuy's  Hospital :  another,  in  wliich  rejmir  hiiK  taken  jilnee, 
in  liie  museum  of  the  Royjil  College  of  Surgeons ;  iiud  the  writer  refers. 
aW»,  to  the  ciLse  rep >r ted  by  Duveniey  in  1751.^ 

Perhaps  some  of  the  enjse.s  «Iiiignostie;itecl  during  the  life  of  the  patient 
a»  fraetures  of  tlie  neck  of  the  seujMda,  were  fraetnres  of  the  lower  or  tin- 
lerior  li]»  of  the  glenoiil  aivity:  but  I  hsive  never  foond  such  n  spoeimen 
in  any  collection  of  bones  which  I  have  yet  examined,  inid  it  must  be 
ndmitted  to  be  exceedingly  rare, 

Si^ptoms. — Sir  As^tley  0>oper  justly  remarks  that  *^  the  degree  of 
defonnity  prwiuced  liy  a  fnieture  of  the  surgiral  neek  nf  the  seapula 
ilepi»tidH  uiH>n  the  extent  of  laceration  of  a  ligament  which  passes  from 
the  under  j^^art  of  the  spine  of  the  seapiila  to  the  glenoid  cavity.  If  this 
l>e  Toni'*  (and  to  this  we  ought  to  add  the  ligament.s  passing  from  the 
contccud  process  to  the  clavicle  and  acromion  process — corjico-chivieular 
and  eoraco-acromial).  *'  the  glenoid  cavity  and  the  head  of  the  os  humeri 
fall  deeply  into  tlie  axilla,  but  the  displacement  is  much  less  if  this  re- 
umiiis  whole." 

The  usual  signs  are,  a  depression  under  tlie  acromion  proc€*ss,  the 
0siQie  as  in  dislocation  of  the  head  of  the  humerus  downwards,  but  not 
no  fleep ;  the  head  of  the  humerus  felt,  pcrliaps,  in  the  axilla  ;  crepitus, 
md  the  immediate  recurrence  of  the  displacement  wlienever,  after  the 
riMjuctifin  hi\^  been  fairly  accomplished,  the  arm  is  left  unsnjiiiorted. 
llie  rrejtitns  is  best  discoverer!  hy  resting  one  hand  upon  the  top  of  the 
nhoulder  in  sueli  a  manner  tus  that  a  finger  shall  touch  the  point  of  the 
process,  while  the  arm  is  rotated  ami  moved  up  and  down  by  the  oppo- 
site hand.  It  may  also  be  easily  ascertaine<l  that  the  coracoid  process 
moves  with  the  humerus  instead  of  the  scapula.  Occasionally  the  acci* 
dent  is  accompanied  with  pandysis  of  the  arm,  from  pressure  upon  the 
axillary  nervc*s ;  and  a  rujiture  of  the  axillary  artery  is  alsn  mentione<] 
by  I>Uga,H  * 

Tretttment, — Tlie  indications  of  treatment  are  three,  namely,  to  carry 
the  head  of  the  humenis,  with  the  glenoid  cavity,  etc.,  up,  to  carrv  it 
out,  and  to  confine  the  body  of  tlie  scapula.  The  fii-st  is  aci*omplished 
by  a  sling,  the  seconcl  by  a  pad  in  the  axilla,  and  the  third  by  a  brojwl 
roller  carried  repeatedly  around  the  arm  and  chcsf  and  across  the  shoul- 
der. In  short,  the  treatment  is  essentially  the  sann'  as  that  which  I 
lijiv»*  riM-ntii mended  for  a  broken  chivicle. 


§  3,  Fractures  of  the  Acromion  Process. 

Examples  of  fi^aclure  of  the  acromion  |u\icess  have  been  re|>orted  by 
Dtivemev,  Bicliat,  Avrard,  A.  Cooper,  T^esault,  Sanson,  Nelaton,  Mal- 
gaigne,  West,^  Brainard,*  Stephen  Smith,  and  others,  I  have  myself 
m^n  five  c^i^es. 

In  the  case  seen  by  Cooper  it  entered  the  articulation  of  the  clavicle, 

Holmes *«  Siinrery,  vul   ii,  p.  770,  Anier,  ed,,  1870. 

*  Ri*iiiiirks  on  J'rRc.  t>f  Scapulu,  bv  L.  A,  Dugns,  (rOutxiii.     Anier.  Jaurn,  Med. 
Sei.,  Jun.  1»5*». 

*  \V*ii,  Pentn.  Joum,  of  Med,,  voL  v.  p.  254. 

*  Bminiird,  Bost.  H«d.  aad  Surg,  Journ.,  vol,  xxjti,  p.  501. 
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and  prodii€i'd  at  the  .same  tnoiuciit  a  disk^c4ition.  Miilgiiigue  sHiys  it 
occurs  genenilly  turtlier  up,  juul  posterior  to  the  attachuit^iit**  (»f  Uie 
clavicle,  *'near  the  junction  of  the  diajihysis  with  the  epiphysigs,**  and 
thsit  the  fnifttire  is  in  most  i-iises  triiiiaverse  and  vertical ;  but  N^laton 
fwiw  a  case  in  which  the  fracture  was  ohlique.  In  the  cane  reported  bv 
C\  West,  of  Hagerstown,  Md.,  the  finicture  was  through  the  base  of  tlie 
process.  In  two  of  the  exauiples  seen  by  me  the  fra-cture  was  in  front 
of  the  clavicle;  in  the  third,  occasioned  by  the  fall  of  a  barrel  of  flour 
upon  the  shoulder,  the  fracture  occurred!  at  the  acromio-clavicular  articu- 
lation, and  was  accompanied  with  an  upward  fhsloaition  of  the  outer  end 
of  the  clavicle ;  in  the  fourth  the  fi^acture  occurred  at  the  same  point, 
but  there  wa.s  neither  displacement  of  the  clavicle  nor  of  the  proce»?,  the 
fi-sicture  being  only  recognized  by  the  crepitus  and  motion.  The  fifth, 
a  man  oet.  ol,  was  brought  to  my  notice  by  i)r,  Thomas  J.  Sabine,  sur- 
getm  to  Bellevue  Hospital,  Oct  2$,  iHTtl  The  patient  luid  been  struck 
by  a  policemanV  (dnli.  TIutc  was  distinct  crepitus,  the  fnicture  being 
posterior  to  the  acroniio-clavicular  junction,  but  there  was  no  displace- 
ment of  the  fragments  or  of  the  clavicle. 

There  is  some  reason  to  believe,  I  think,  tbat  a  true  fitictur^  of  the 
acromion  process  is  muc!i  more  rare  than  9urgec>ns  have  supposed^  and 
that  in  a  oonsidendjle  ruunber  of  the  cases  reported  there  wa^^  merely  a 
separation  of  the  epiphysis;  the  bony  union  having  never  been  com- 
pleted. If  such  fractures  or  separations  occurred  only  in  children,  very  ^ 
little  doubt  might  remain  as  to  the  general  character  of  the  acci*ient; 
but  the  specimens  which  I  have  found  in  the  museums,  and  the  cases 
rcjjortcd  in  the  books,  inive  been  mostly  from  adolts.  It  is  more  diffi- 
cult, therefore,  to  suppose  these  to  be  examples  of  sepamtion  of  epiphy* 
ses,  but  I  am  inclined  to  think  that  in  a  majority  of  instances  such  has 
beeu  the  ilict.  It  is  very  probable,  also,  that  in  the  case  of  many  of  the 
Bpeciraens  found  in  the  museums,  called  fractures,  the  histories  of  which 
are  unknown,  they  were  united  orif^inally  by  cartilage,  and  that  in  the 
process  of  boiling,  or  of  maceration,  the  disjunction  Ims  been  completed- 
The  narrow  crest  of  elevated  bone  which  fre<(uentl3'  suiTounds  the  pro- 
cess at  the  jKiint  of  separation,  and  whieli  Malgaigne  may  have  mistaken 
for  calhis,  is  found  upon  very  Uiany  examphs  of  undoubted  e|)iphyseal 
sepamtions  which  I  have  examined;  and  this  circumstance,  no  doubt, 
hm  tended  to  strengthen  the  suspicion  that  these  were  casc«  of  fracture. 

The  opinion  is  confirmed  by  tlie  remark  of  Mr.  Fergusson  that  a  frac- 
ture of  this  process  is  an  accident  ""of  rare  occurrence/'  *' I  have  dis- 
sected," he  adds,  ^*a  number  of  examples  of  apparent  fracture  of  the  end 
of  this  process:  but  in  such  instances  it  is  doubtful  if  the  movable  portion 
had  ever  been  fixed  to  the  rest  of  the  bone/'  Dr.  Jackson,  in  a  letter  to 
me,  says  there  are  four  specimens  in  the  museum  of  the  Massachusetts 
Meilical  College,  and  in  the  museum  of  tlie  Boston  Society  for  Me«iical 
Improvement,  which  might  easily  be  mistaken  for  fractures,  but  which 
only  illustmte  t^j  how  late  a  period  the  l>ony  union  is  sometimes  delayed. 
In  one  specimen  the  patient  could  not  have  been  less  than  forty  years  of 
age;  ^'the  acromial  process  of  each  scapula  wfis  fully  formetl,  but  having 
no  bony  union  whatever  with  the  bone  itself.  Tlie  union  was  ligamen- 
t4>us,  but  strong  and  dose.' 
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To  the  same  class  belong  several  specimens  in  my  own  collection ; 
p^oimens  163  and  997  in  Dr.  March's  collection  in  Albany ;  707  in  the 
fc.  Ibany  Collie  collection ;  two  specimens  in  the  Mutter,  and  one  in  the 
eflFerson  Medical  College  museums. 

I  wish  to  mention  also,  that  in  the  case  of  my  own  specimens  of  epi- 
liyseal  separation,  as  well  as  most  of  the  specimens  which  I  have 
s&mined,  the  ends  of  the  fragments  were  closed  with  a  compact  bony 
issue. 

The  mode  of  development  of  the  scapula  will  explain  these  cases.  The 
o&pula  is  formed  from  seven  centres :  namely,  one  for  the  body,  one  for 
ts  posterior  border,  one  for  its  inferior  border,  two  for  the  acromion 
>rocess,  and  two  for  the  coracoid.  Ossification  of  the  body  exists  to  a 
certain  extent  at  or  near  the  period  of  birth.     It  commences  in  one  of 

Fio.  03. 


Scapula,  with  epiphyte?.     (From  (Iray.) 

^"C  centres  of  the  coracoid  process,  about  one  year  after  birth,  and  unites 
^  the  body  at  about  the  fifteenth  year.  All  the  other  centres  remain 
<^iWinous  until  from  the  fifteenth  to  the  seventeenth  vear,  when 
ossification  commences,  and  is  completed  by  a  common  union  among  all 
parts,  usually  between  the  twenty-second  and  twenty-fifth  years. 

^0  doubt,  however,  a  fracture  of  this  process  does  occasionally  take 
piace.     In  addition  to  my  own,  I  have  already  mentioned  several  other 
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examples,  mme  of  whicli  have  been  coufiruied  by  dissection,  and  in  the 
ease  mentioned  by  Steplien  Smith,  an  autopsy,  made  three  week^  after 
the  accident,  showed  a  fracture  in  front  of  the  clavicle  without  di^f»lnt*e^ 
nient,  the  periosteum  covering  its  upper  surface  not  being  torn ;  the 
fragment  couhi  be  turned  hack  as  upon  a  hinge.  J 

J^rofinomM  when  the  Fracture  u  in  front  of  the  Clavicle, — The  proeees^ 
geuerally  unites  witli  a  slight  downward  displacement.  Tliis  occurre*!  in 
the  two  examples  seen  by  me;  hut  in  such  cases  the  motions  of  the  arm 
are  not  in  conse<|uence  much,  if  at  all,  impaired;  unless,  indeed,  ii  is  so 
much  depressed  as  to  interfere  with  the  upward  movements  of  the  arm ; 
a  result  which  Heister  erroneously  supposed  was  inevitable. 

Sir  Astley  Cooper  says  that  a  true  bony  union  is  rare  in  these  firae- 
tures,  and  that  there  generally  results  a  false  joint,  the  fragment*  uniting 
by  a  fibrous  tissue:  but  sometimes  the  surfaces,  instead  of  uniting  either 
by  bone  or  ligament,  become  polished  and  even  ebu mated. 

Malgaigne  has  noticed,  abo,  in  a  specimen  contained  in  the  Dupuy- 
tren  museum,  a  hypertrophy  of  the  lower  fragment,  this  portion  havingi 
a  diameter  nearly  twice  Jis  great  as  that  of  the  portion  from  which  it  wasJ 
detach  e^L 

ProtfuosiB  when  the  Fractitre  u  throuifh  the  Artie uhitton  of  fhe^ 
Chivielt, — Wljere  neither  the  fragments  nor  the  clavicle  are  displace* I, 
the  prognosis  ought  lo  be  favorable  ;  but  in  case  the  t-lavicle  is  dish»faied, 
there  will  be  enrountered  the  same  difficulties  as  in  the  case  of  simple 
acromial  tlislocation  of  tlie  clavicle,  or  even  more  serious  diffictdty,  and  I 
do  not  see  how  it  can  be  ex|3ected  that  a  perfect  reduction  sh<»nbl  )*^ 
maintained. 

Prognosis  when  the  Fi^acture  is  Posterior  to  the  Articulation  *it  utt 
Olatm:le. — In  these  causes,  if  there  is  little  or  no  displacement,  the  prog- 
nosis is  favorable :  but  if  the  fragmentj^  are  displace<],  a  perfect  adjust- 
ment may  be  difficult, 

Si/ftipfoms. — ^Where  no  displacement  exists,  the  diagnosis  must  always 
be  ditTicult,  if  not  impossible.  In  such  a  case  wt  could  only  be  instructe<l 
by  the  manner  in  which  the  injury  had  been  received,  by  the  contusion, 
and  by  the  presence  of  mobility  or  crepitus. 

In  examples  attended  with  disjdacement,  if  no  swelling  is  present,  the 
finger,  carried  along  tlie  spine  of  the  scapula  to  iti^;  extremity,  will  easily 
detect  the  fracture  by  tiie  abrupt  tennination  or  elevation  of  the  process, 
or  by  the  presence  of  a  fissure,  or  a  depression ;  but  as  to  the  other 
symptoms,  they  must  depend  very  much  upon  the  point  at  which  the 
fracture  lujs  talven  ]dace*  If  in  front  of  the  acromio-clavicular  articula- 
tion, the  position  of  the  arm  in  its  relations  to  the  body  will  not  ba^ 
changed ;  but  if  the  fracture  is  through  the  articulation,  and  a  disloca- 
tion of  the  clavicle  results,  or  if  it  is  behind  the  acromio-elavicular 
articulation,  the  jirm,  having  in  cither  ca^e  lost  the  supjport  of  the  clavi- 
cle, will  be  Hiclined  to  assume  tlje  same  position  that  it  does  in  a 
fracture  of  the  clavicle:  that  is,  the  shoulder  will  be  disposed  to  fall 
downwards,  inwards,  and  ibr wards. 

Treatment. — If  the  fracture  has  taken  place  in  front  of  the  acromio- 
clavicular articulation,  no  doubt  the  most  rational  plan  of  treatment,  if 
one  aims  at  the  accomplishment  of  a  perfect  bony  union,  is  that  recom- 
mended by  Delpech  :  that  is,  placing  the  patient  in  bed,  upon  his  back. 
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ajiil  earryiug  tlw  arm  uut  from  tlie  liody  tienrly  to  n  right  an^^le  :  since 
by  thi^  method  the  fni>rtnent  is  not  only  liftcii,  but  the  ileltoid  inu.scle  is 
relaxed,  and,  conse<iueut!y,  the  fniguient  ia  do  longer  foreibly  <lmwu 
away  from  the  spine  of  the  t«ni[>uln.  If,  tliereforc,  the  patient  will  siih- 
tuit  to  this  treatment  for  a  snffirient  length  of  tinuv  the  union  must  he 
aceomplishe^l  with  tlie  lea^t  fjossilile  amount  of  displiicement.  But  in 
the  cjige  of  a  fracture  <jf  the  acromion  process  at  the  point  indirated, 
onl^*  a  few  fibres  of  the  deltoid  muscle  are  attached  to  tlie  frairmeni 
whieh  ha&  been  broken  off.  atid  c<m.set|uently,  even  in  case  no  union  took 

Since,  the  muscular  power  of  the  ann  could  not  be  appret*iiibly  impaired, 
_  or  would  a  slight  falling  or  depressinn  nf  the  fnigment  cause  any  em- 
barnissment  U*  the  motions  c»f  the  shoulder-joint. 

For  these  realms  it  is  scarcely  worth  while  to  do  anything  more,  in 
a  great  ujujority  of  cases,  than  to  place  in  the  axilla  a  pretty  lieavj 
wedge-shaped  pad,  with  its  apex  u|iwai'ds,  and  then  secure  the  arm  to 
the  side  with  a  sling  and  roller,  the  same  as  in  the  case  of  a  fracture  of 
the  clavicle. 

If,  however,  the  fracture  has  taken  place  at  or  behind  the  jnnction  of 
the  clavicle  with  the  process,  the  intlications  of  treatment  will  lie,  in  all 
T«6pcctSf  the  same  as  in  the  aise  of  a  fractnt^e  of  the  clavicle. 

§  4.  Fractures  of  the  Coracoid  Process, 

*'Tlie  corae^id  process/*  says  Mr.  Lizars,  '*  is  aaid  to  be  broken  off, 
btit  this  I  (pie^tion  very  much  :  it  must  be  along  with  the  glenoid  cavity, 
or  there  must  be  a  fracture  of  the  neck  of  the  scapula/' 

Pr.  Neill.  of  Philadelphia,  has  in  his  cabinet  a  specimen  of  separation 
of  this  process  at  about  one  inch  from  its  extremity.  The  line  of  sepa- 
rHtinn  is  somewhat  irregular;  there  is  no  callus,  tiut  it  is  united  to  the 
upjxir  portion  by  a  dried  tissue,  half  an  inch  in  length,  atid  continuous 
with  the  periosteum.  This  ha^  been  regarde4l  as  an  example  of  fracture ; 
hut  although  the  scapula  is  large,  and  evidently  belongs  to  an  adult,  the 
fact  that  the  acromion  process  is  not  yet  united  by  bone  rendei*s  it 
^wobftble  that  this,  also,  is  an  epiphyseal  separation.  Prof.  Charles 
Uibaan,  of  Richtuond,  Va,,  has  informed  me  also  that  he  has  in  his 
cabinet  a  dried  specimen,  from  an  adult,  which  hm  beeen  broken  ob- 
li(|Uely  near  the  end,  but  which  is  now  united  by  a  ligamentous  or 
fibrous  tissue  of  one  line  and  a  half  in  length.  The  fragment  is  dis- 
placeil  a  little  forwards  as  well  as  downwards.  Reuben  D.  Mussey,  of 
Cincinnati,  possessed  a  very  remarkable  anil  conclusive  example  of  this 
^ure.  The  huraerus  is  dislwrjited  forwards,  the  head  and  nwk  being 
Itmly  unite<l  to  the  nei-k  an<l  venter  of  the  scapula,  while  at  the  same 
time  the  coracoid  process  is  broken  and  displaced.  Dr.  Jackson,  of 
Bwton,  says  that  specimen  No.  45S  in  the  museum  (jf  the  Miussachusetta 
Me<h»*al  College  seems  clearly  to  Imv^e  been  a  fracture  invnlving  the  base 
of  the  conicoid  process,  and  whieh,  having  taken  place  somewhere  within 
»  yair  of  the  death  of  tlie  person,  had  bci*ome  united  by  bone,  and  that 
jiisi  before  death  the  process  had  broken  off,  and  so  completely,  as  to  in- 
vnive  a  portion  of  the  glenoid  cavity.* 


1  The  uuthor'^  Uepnrt  on  Do  form  i  tie*,  op.  cit. 
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Braiisby  Cooper  relates  a  case  of  fracture  through  the  ha^e,  which 
after  eight  weeks,  when  the  patient  died,  was  found  to  be  united  hv  a 
ligament.  The  acromion  process  was  broken  at  the  same  time,  and  had 
united  in  the  .sjniie  ijianner.  The  head  of  the  humerus  was  also  broken 
and  partly  united.'  One  example  is  said  h*  have  occurred  in  the  prac- 
tice of  Dr.  Amott.  at  the  Middlesex  Hospital  London,  in  consequence 
of  which  the  patient  died,  when  a  dissection  disclosed  the  true  nature  of 
the  accident,^  Mr.  South  has  also  reported  a  case  resembling  R>roewbat 
Mussc*y's,  but  much  more  eomi^licfltt^L  The  hmnerus  was  pai-tiallj  dis- 
located forwards,  the  clavicle,  acromion  ]uocess,  and  the  olecranon  were 
broken  as  well  ;ls  the  cursicoid  process.  Neither  the  fnicture  of  the 
clavicle  nor  of  the  coracoid  process  was  made  out  until  fifter  the  patient 

died,  which  was  on  the  fourtli  daj.^ 
the  fact  of  the  existence  of  thefl^H 
fmcttirea  l>eing  then  ascertained  b^^^ 
dissection.^  Holmes  baa  reported  a 
case,-  Erichsen  says  there  is  in  the 
umscum  of  the  University  College  a 
prepamtion  showing  a  fracture  at  the 
base  of  this  process,  the  line  of  fnu?- 
ture  extending  across  the  glenoid 
ciivity.*  Duverney,  Boyer,  and  Mnl- 
gaigne  have  also  reported  four  addi- 
tional exanjples,  confirmed  by  dis- 
sections,*^ 

The  existence  of  this  form  of  frac- 
ture, established  by  at  least  nine  or 
ten  dissections,  can  no  longer  be  de- 
nied :  yet  it  is  often  accomjianitnl 
with  serious  complications,  and  such  as  have  sometimes  proved  fatal.  In 
the  only  two  cases,  however,  in  which  I  have  had  reason  to  believe  that 
I  had  to  deal  with  a  fracture  of  tliis  kind,  the  symptoms  and  termination 
were  less  grave,  altlioiigli  they  were  l>oth  complicated  with  an  upward  dis- 
location of  the  oilier  end  of  the  chivirle.  A  gentleman  residing  in  the 
country  was  struck  l>y  a  board  which  fell  edgewise  upon  his  shoulder. 
The  fracture  of  tlie  coracoid  process  does  not  seem  to  have  been  recog- 
ni/ed  by  his  surgeon.  An  apparatus  was  apjilied  to  retain  the  clavicle 
in  its  place,  but  after  three  months,  when  be  called  upon  me,  it  still 
remained  displaced  us  at  iii*st.  During  all  of  this  time  the  apparatus 
had  been  steadily  kept  on.  On  laying  off  the  dressing,  I  discovert?*!  that 
the  coracoid  process  wa.^*  detached,  obeying  constantly  the  movements  of 
the  head  of  fhe  humerus,  but  being  not  at  all  subject  to  the  movements 
of  the  scapida.  Some  months  later  1  examine*!  the  arm  again,  and 
found  the  parts  in  the  same  condition  as  before,  but  the  functions  of  the 
arm  were  not  impaired.     A  girl  was  admitted  to  BcHevue  Hospital  in 

1  B,  ('c>op«r,  <Miition  of  Sir  Astley  on  Frac.  and  Disioc.,  Amer,  ed,,  p.  $S0. 

»  Arrn>tt,  Fer^ussim '»  Surj;.,  p.  231. 

'  South.  Lond.  M«?<i.-('htr.  Rev,,  IMO,  vol,  xxxii.,  new  series,  p.  4t» 

*  Holnn's,  Mt'd,-Chir.  Tmn.^,.  vol.  xji,  p,  447, 

*  Erichfien,  Sunrprr,  p.  207.  •  Mnlgaigne,  op.  cit ,  p.  612. 
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iber,  lHt)H,  haviDg  fiillen  upon  lior  left  sliouldfM%  ami  liuvinff  hus- 

a  complete  lu.xatioD  of  the  aeromiul  erni  of  the  elavick\  upwards 

outwards.      Upon  careful  exaiuimition,  a  fraeture  of  the  coraeoid 

rjss  wa*  also  diagnosticated,  indicated  bj  both  mobility  and  crepitus. 

By  ciiuriesy  of  Dr.  James  L.  Little,  of  this  city,  I  wjih  permitted  to 
s*c***,  titi  the  4th  of  April,  187*J,  an  example  of  this  fracture  in  the  person 
i>f  Joliu  Gaunou,  stU  38.  Four  duys  before  be  bud  been  struck  by  an 
iron  ro(i  ujion  his  shoulder,  but  at  what  precibe  point  could  not  be  deter- 

ine<b  There  was  no  mark  over  the  seat  of  fracture,  and  not  much  sign 
of  contusion.  The  ai-m.  forearm,  and  hand  were  completely  paralyzed. 
The  coraeoid  process  seemed  to  be  displaced  inwards,  or  toward  the 
median  line  of  the  hotly:    but  when  the  humenis  was  forcibly  rotated 

itwiird>?,  the  coraeoid  resumed  it.s  place,  and  if  now  pressure  was  made 
poll  its  extremity,  it  became  again  suddenly  displaced,  with  a  subdued, 

ting  sensation-  The  presumption  a|i[iears  to  be,  thai  the  fragment 
ir»©  re^luceti  by  external  rotation  of  the  bumenis;  but  this  pa**ition  could 
liol  \h*  maintained  on  account  of  the  severe  pain  which  it  caused. 

Dr.  E.  C.  Huse,  of  Rockford,  lib,  has  also  recently  reported  a  case — 
not  COD  firmed,  however,  by  an  autopsy,' 

E.  Hulme  believed  that  be  had  met  witli  this  fraeture,  eause^l  by  mus- 
cular action,  in  the  person  of  a  njan  who,  in  falling,  was  caught  by  his 
arm  in  such  a  way  that  it  was  dmwn  forcibly  from  the  body.* 

It  has  been  generally  stated  that  when  this  process  is  brf»kcn  off,  it 
will  be  carried  downwards  by  the  united  acti*ui  of  the  pectoralis  minor, 
T*  '  't  bead  of  the  biceps,  and  the  eoraeo-brachialis  muscles;  but  this 
V  M*  nd  upon  whether  the  eruaco-clavieuljir  ligaments  are  ni]>tured 

;  a  circumstance  which  is  not  very  likely  to  occur,  at  least  to  any 
Weal  extent ;  and  in  fact  not  one  of  the  well-attested  examples  of  this 
tnicture  h«*  ever  been  accompanied  with  tiny  considerable  displacement 
in  this  direction, 

Trrntmtmf^ — ^In  a  case  of  simiile  fracture  of  the  process,  unattended 
itb  any  other  lesions,  it  has  beet^t  refomiuetided  to  place  the  arni  in  a 
Wmg,  with  the  elbow  advanced  as  much  as  p<>ssible  upon  the  front  of  the 
best,  as  by  this  position  we  relax  somewhat  all  of  the  three  muscles* 
liaving  attacbments  to  tliis  process,  and  then  to  ermfine  the  scapula  by  a 
few  turns  of  a  roller.  It  is  not  probable,  bttwever,  that  by  these  nieas* 
ures  we  would  Hcecuuplisb  entujgb  to  justify  their  enntinuanee  if  they 
were  found  to  be  painful,  or  even  exceeditigly  irksome.  Patients  mider 
my  obseiTation  have  generally  eoniplaineil  very  mncb  of  the  ]»ain  and 
diiieomfort  attending  this  position  of  extreme  flexion  of  the  ann  and  fort*- 
arm^  fii^st  employefl  by  Velpeau  for  fractures  of  the  clavicle.  Moreover, 
I  do  not  think  the  fragments  are  generally  displace^! ;  and  if  tliev  were, 

li  the  final  union  were  to  be  acconiplislu^l  solely  by  ligament,  I  think 
Ithe  ttg^cfulness  of  the  ann  would  not  be  at  all  iiupaired,  ♦Such,  at  least, 
been  ray  exjierience  in  the  two  cases  above  rtrorded,  and  in  both  of 
which  no  bony  union  occurred.  In  Dr.  Little's  case  rotation  of  the 
hutnerus  outwards  seemed  to  efTeet  a  redtirtion.  but  upon  what  principle 


will 
if 


*  HiiiG,  Cbiiftgo  Med.  Joum.,  Aug,  1875)* 
»  Hulmp,  Luncet,  vol.  ii.  p   737,  1873. 


250  FRACTURES    OF    THE    HUMERUS. 

precisely  this  position  acted  to  effect  the  reduction  I  am  not  prepared  ' 
say ;  perhaps  by  drawing  upon  the  coraco-brachialis  and  short  head  % 
the  biceps — nor  am  I  prepared  to  say  that  it  would  accomplish  the  sam 
result  in  any  other  case,  yet  it  may  deserve  a  trial. 

In  the  graver  forms  of  the  accident,  where  other  bones  about  th 
shoulder  are  broken  or  dislocated,  or  the  limb  has  suffered  other  seven 
injuries,  which,  as  we  have  seen,  constitute  the  larger  proportion  of  the 
whole  number,  the  treatment  must  generally  have  little  or  no  regard  to 
this  particular  injury. 


CHAPTER    XXI. 

FRACTURES  OF  THE  HUMERUS. 

It  is  not  sufficient  to  consider  fractures  of  this  bone  as  occuning 
through  the  shaft  and  its  two  extremities,  as  some  systematic  writers 
have  done ;  since  upon  this  simple  arrangement  it  is  impossible  to  biM 
a  natural  division  of  their  causes,  symptoms,  prognosis,  and  treatment. 

We  shall  find  it  necessary  to  consider — 

1.  Fractures  of  the  head  and  anatomical  neck.  (Intracapsnto; 
non-impacted  and  impacted.) 

2.  Fractures  through  the  tubercles.  (Extnicapsular ;  non-impacted 
and  imj)actod.) 

3.  Longitudinal  fractures  of  the  head  and  neck,  or  splitting  off  of  the 
greater  tubercle. 

4.  Fractures  of  the  surgical  neck.  (Including  separations  at  the 
upper  epiphysis.) 

5.  Fractures  through  the  body  of  the  shaft.  (Shaft  below  die  surgi- 
cal neck  and  above  tlio  base  of  the  condyles.) 

6.  Fractures  at  the  base  of  the  condyles.  (Including  separations  at 
the  lower  epij)hysis.) 

7.  Fractures  at  the  base,  complicated  with  fractures  between  the  con- 
dyles, extending  into  the  joint. 

8.  Fractures  or  separations  of  the  internal  epicondyle. 
0.  Fractures  or  sepanitions  of  the  external  epicondyle. 

10.  Fractures  of  the  internal  condyle. 

11.  Fractures  of  the  external  condyle. 

Of  208  fractures  of  the  humerus  examined  and  recorded  by  me,  *>* 
occurred  through  the  upper  third,  43  through  the  middle  third,  and  1^'^ 
through  the  lower  third.  An  o])servation  which  is  in  contrast  with  tW 
statement  made  by  Amesbury,  and  which  has  been  repeated  by  Liiat* 
B.  Cooper,  Fergusson,  (iri])son,  and  others,  that  this  bone  is  most  oft^^ 
broken  in  its  middle  third,  unless  they  intended  to  speak  of  fractures  ^ 
the  shaft  alone. 

Of  the  fractures  belonging  to  the  upper  third,  6  were  supposed  to  ■ 
ej^iphyseal  separati(>ns,  one  was  probably  a  fracture  at  or  near  the  ai* 
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r..  with  iimmctitui  lUiil  splitting  of  the  tubcrdes,  iific  waa  a 

iV  .1  I  n' gretiler  tubercle  iilone,  and  44  were  fracturef?  at  nr  near 

the  «urgic4Ll  uec*lc;  mine  of  them  probably  involving  the  shaft  below  the 

Of  the  firactimMi  belonging  to  the  lower  thinl,  22  were  thnmgh  the 
hitertiiU  condyle^  29  through  the  external  CMncljle,  IJ^  were  at  the  base 
mf  tbe  condyles*  6  through  the  con<lyles  and  ueross  the  ba,^-  at  the  same 
linae.  One  at  the  epiphy?^is,  the  remaining  27  being  tli rough  the  shaft, 
bat  aljove  tlie  l>ase. 

Unfortunately,  surgical  writers  have  not  been  agreed  in  the  use  and 
ftppHcation  of  tfie  terms  *'head/'  '*neck,"  'Varuitomieal  neck/'  jind  '*  Kur- 
gtcal  neck  *'  of  the  humerus ;  antl,  as  a  consequence,  their  meaning  is 
often  obscurt-%  and  tfieir  teachings  are  somctimeH  crmtntdictory  und 
absuni.^  It  h  ne<*es^^ary,  therefore,  that  we  should  define  them  more 
pretnsely. 

The  **heu4l  '  of  the  huinoms  is  that  smooth,  elliptical  surface,  covered 
by  curtilage  and  synovial  membmne,  which  articulates  with,  and  is  re- 
ctal veil  into,  the  glenoid  cavity  of  the  scapula. 

The  *" anatomical''  neck  is  the  narrow  line  immediately  encircling  the 
heati,  and  which  receive8  the  insertion  of  the  enpsular  liniment. 

Tbe  ^'surgicjil"  neck  is  that  jiortion  which  commences  at  the  lower 
margin  of  the  tuberclei?,  or  at  the  point  of  Junction  between  the  epiph^^- 
§i»  and  the  diaphyj<is,  and  which  terminjitcii  tit  the  insertion  of  the  pec- 
toraliH  major  and  latit^simus  dorni. 

Tlic  *'ntH'k"  is  all  of  thiit  portion  include*!  between  ibe  head  an<l  the 
tL»iertions  of  the  pectondiis  major  and  latissimus  tlorn ;  comprising  not 
ftnlv  the  anatomical  nnd  surgical  necks,  but  also  the  tubercles;  which 
occupy  the  triangular  space  betwet^n  these  tw^u 

$  1,  Fractnrei  of  the  Head  and  Anatomical  Neck.    (Intracapsular; 
Non-impacted  and  Impacted.) 

Practurrs  of  thr  Ilmd, — The  causes  which  have  been  found  comjK*- 

il  U>  pn«luce  fracture<  of  the  head  are,  the  penetnitioo  of  bulls  or  of 

j^ther  missiles   dirtHrtly  into  the  Joint,  |troducing  thus  a  eompumd,  and 

i»iicnilly  couiuiinuted,  fntcturc  of  the  heml:   and  falls,  or   direct   blows 

pm  the  shoulder,  without  [»enetration. 

When  the  fracture  results  from  the  direct  penetration  of  some  foreign 
yAy  into  the  joint,  it  is  not  only  a  compound  fnicture,  but  the  head  of 
be  bone  is  almost  necesvsirily  broken  into  many  fragments.  If  the 
at  recovers,  sooner  »tr  later  the  fragments  have  genenilly  to  be 
5ved,  fir  resection  luis  to  be  practise*!. 
Example?^  of  fnictures  of  the  head  of  the  Immerus,  not  cuusinl  by 
)€!iietniting  injuries,  and  mtt  accompanied  with  fracture  of  the  anatomical 
It*  or  of  the  tubercles,  are  very  iiire.  Neverthelcis*  now  and  then  a 
ifH'imen  has  been  found  fr»r  which  this  dis^tinclion  ha^s  bt*en  claimtHi 
In  m**^X  <>f  which  the  fnicture  Iiils  been  of  the  nature  of  a  simjde  fissure. 
O^ieiselin  describe^  a  ciise  irt  which  there  were  two  fissures  extending 
Jin^ugh  the  articular  cartilage,  and  ab<jut  one  centimetre  into  the  spongy 
ftnicture.     The  joint  contained  half  an  ounce  of  blood ;  death  having 

»  Bmi»»n  Mrd,  and  Surg.  Joarn  ,  June  24,  1B66,  p.  410. 
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occurrod  14  hours  after  an  accident,  the  exact  character  of  vhicb  wis 
not  detenu ined.^ 

Mjilgiiigne  has  dt^crihed  a  siiuihir  cjuse,  in  which  there  were  two 
fissures,  one  horizontal  in  its  direction,  and  the  otlier  vertical.' 

(rross  refei's  to  a  case  of  single  fissure  of  the  hejid,  which  had  bocome 
consolidated.' 

Howe  speaks  of  a  s])ecimen  in  the  Dupuytren  museum  in  which  alwnt 
one-third  of  the  head  has  been  broken  off  and  united.  He  also  refen*  to 
another  sjuHMuien  in  the  same  collcH?tion  which  Lenoit  regarded » a 
fracture  of  the  anatomical  neck  and  which  was  ununited.* 

Examples  in  which  the  fracture  of  the  hea<l  is  accompanied  vith  i 
fracture  of  the  anatomical  nec^k,  or  of  the  tubercles,  are  much  more  fre- 
quently observed. 

Fractures  of  the  Anatomical  Neck  sometimes  follow,  with  a  iv- 
nuirkable  def];ree  of  accuracy,  the  line  of  the  insertion  of  the  capular 
ligjiment,  being  always,  according  to  Robert  Smith,  within  the  iiiteriiir 
oi*  outer  mnrgin  of  this  insertion.  He  calls  them,  therefore,  intracap- 
sular. It  is  ])robable,  however,  since,  as  we  shall  presently  see,  bony 
union  is  not  denied  to  certain  supi>ose<l  examples  of  this  fracture— that 
the  line  of  sej)aration  is  not  always,  or  generally,  perhaps,  complete!? 
within  the  insertion  of  the  ligjiment,  but  that  it  is  in  some  degree  extra- 
articular, if  not  extracapsular. 

Boyer  says  that  he  has  se(»n  several  examples  of  this  fnicture,  none  of 
which,  however,  wa^^  accurately  diagnosticated   until  after  death.    He 
observes  that  the  specimens  which  have  1>een  fiillt 
recognized  as  intracapsular,  would  seem  to  shov  that 
the  su])eri()r  fragment  contributes  almost  nothing  to 
the  process  of  repair,  but  that,  as  in   the  case  rf    ' 
intracaj^sular  fractures  of  the  neck  of  the  femur,  thejr 
arc  subjected  to  a.  ])r4K*ess  of  pjirtial  absc>rption.    & 
further  illustrates  the  correctness  of  these  conclusions, 
by  reference  tr»  a  case  examincMl  in  the  autoi>sy  seven 
(hiys  after  the  accident,  in  which  the  head  had  already 
suffered  a   remarkable  diminution  by  the  process  rf 
absorption.     He  quotes,  also,  two  cases  described  by 
lieichel,  in  which   union  had  taken  place,  and  the 
exact    line   of  fracture  could  not,  therefore,  be  ho 
accurately  dctcnuined.* 

Mr.  Spcnce  exhibitt^  a  specimen  to  the  Me*Vico- 
(.'birurgical  Society  of  Edinburgh,  May  2,  186M.  A 
man  advancc^l  in  life,  in  consequence  of  a  foil,  sus- 
tained a  fi-acture.  He  died  at  the  end  of  four  weeka, 
from  a])]K)lexv.  The  fracture  was  found  in  the  au- 
to[)sy  to  have  [)assed  ""through  theanatomicsil  neck  ;' 


Fnu-ture   of  the  anu' 
tuinioal  ntM'k. 


'   (Tio><flin,  (lurlt. 
2  Milliruiufini's  Atlas,  pi.  4,  fii::, 
dt'^cribod.) 

'  (rros*,  Tn'jUi>«r  on  Siirtr.,  1st  <•«.!.,  vo 
*  Hnwf.  (JjiZ.  lit'.-  Iln]).,  iSoS.  J)  L>71>. 
•'   ».>>rr.  Trait,  ilos  M:il.  Chir,  4lli  rd.,  18^1.  vol.  iii.  p.  19'J. 


(In  the  text,  vol.  i.  p.  520,  only  one  ti-siture  i 
"    ii.  p.  IHO. 
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limi  iHy  livtvtvQU  tlie  hvnA  nrnl  tulK-rositicSy  and  witliiti  the  capsular  liga- 
tutmi.      Nf»  ttiiioii  hm\  tJikon  [ilii('<.\* 

GiliHut.  tiUn,  tliiiiks  lluu  lilt'  Pi'a^mieiU  m-aiisiomilly  rem.'liiii?  without 
iKfrimiiig  iJt?c'n»s<e<l,  or  u;i using  jsujumrative  action,  being  gradually 
;ilp^(«rh€Hi  and  ehangt*d  in  figure.  Hf  snys  timt  his  mustntm  t'oiitjiins 
Uir%*«^  or  four  well-marked  fsim^H  of  tliiw  kind,  in  all  of  which  the  heiid 
ha»  Imt  its  Hpherieal  form*  and  is  very  much  diuiinii*hed,  and  rough  and 
flattened  next  to  tlie  scajiula.'  Other  caliinetti  are  said  to  contain  similar 
specimen?^. 

Tljt*  di^phicementi^  to  wliich  the  iip|ier  fragment,  or  the  head  of  the 
i-.TM.  i»  iiiuhject,  are  i*emarkahk%  and  some  of  them  do  not  gieem  to  bt» 
t  ictorily  explained.  Frcipiently,  indee<l,  iti*  position  is  not  Bensibly 
ili--urhc<l,  hut  at  other  timci*  it  i?*  found  im|mcted,  or  driven  into  the 
«iiir4dIouf*  structure  of  the  inferior  fragment,  in  consequence  of  which 
one  or  l»oth  of  the  tuhert-les  are  fret|uently  liroken  oft', 

Kobert  Smith  relates  the  following  case  as  having  aflbrded  him  his  first 
opportunity  of  ascertaining  by  post-mortem  examinatiou  the  exact  nature 
of  Uiis  form  of  displacement : 

**A  femjiks  jct.  47,  wa>i  admitted  into  the  Richmond  Hospital,  under 
[tlie  care  of  the  late  Dr.  McDowell,  for  an  injury  to  the  humerus,  the 
It  of  a  fall  uffron  the  shoulder*  Five  years  afterwai^ds,  the  woman 
waa  a^in  admitted,  under  the  care  of  Mr.  Athiius,  with  an  extracapsular 
fracture  of  the  neck  of  the  femur,  one  month  after  the  occurrence  ot 
which  she  died,  in  consecjuence  of  an  attack  of  diarrhtra. 

**  The  shoulder  was  of  course  carefully  examined ;  the  arm  was  slightly 
jihortened,  the  contour  of  the  shoulder  was  not  as  full  or  round  as  tliat  ot 
fellow,  and  the  acromion  |iroces8  waA  more  jirominent  llian  naturah 
pen  opening  the  capsular  ligament,  the  head  of  the  humerus  was  found 
tolBFe  been  driven  into  the  cancellated  tissue  of  the  shafts  between  the 
tuberwitie^,  so  deeply  as  to  be  below  the  level  of  the  summit  of  the 
greater  tubercle;  this  proce^  had  been  >plit  oft*,  and  displaced  outward; 
it  formcil  an  obtuse  angle  with  the  outer  surface  of  the  shaft  of  the 
btifie.  *  *' 

Tlie  <les4Tiption  is  accom|tanied  with  two  excellent  drawings  of  the 
■^•'f-'TTTien,  showing  the  distiince  to  which  the  superior  fragment  had  pene- 
i  the  inferior,  and  showing  also  complete  union  by  bone. 

1  bt*lieve,  also,  that  in  the  foUowing  example  tloTe  was  a  fracture  at 
or  near  the  anatumical  neck,  witfj  impaction,  and  splitting  of  the  tubtT- 
*dt^: 

January  12,  1858,  a  young  man,  aged  about  sixteen  years,  fell  from 

lieight  in  a  gvmnafiium,  seveiH?ly  injuring  his  left  shoulder,  1  saw 
10,  with  Dr.  Boardman,  soon  after  the  accident^  anrl  found  him  com- 
plaining vei^y  much  of  the  shoulder,  which  was  somewhat  swollen  and 
teBiler,  lie  could  not  tell  us  how  he  fell,  nor  could  we  discover  any  con- 
tmoEUc  by  which  to  determine  the  p«unt  where  the  blow  was  reeeive^l. 
All  motions  of  the  shoulder-joint  were  painful ;  and  there  was  a  renin rk- 

»  S^H.«tio«?,  FA    Me<l   ,T.»um.,  ml  6,  p.  1140,  18tJ0, 

•  GiUson,  KJemcntb  of  Sunrery,  vol.  i.  p.  270. 

«  H,  ^mith,  Fmomrcs  in  ViHnity  of  Jotnu,  pp.  101-8. 
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able  fulness  in  front  of  the  joint,  feeling  like  the  head  of  the  bone,  yet 
iir»t  such  as  is  u.sojilly  present  iti  a  forward  luxation*  To  detemiine  thi§ 
more  poj?itively,  however,  the  liinlj  was  niMn!|mlatecl  as  for  the  retltiction 
of  a  dislucatron.  Unec  during  the  manipulation  a  feeble  but  flt^tioct 
crepitus  was  detcK^ted ;  yet  the  position  nf  the  bone  remained  unchanged- 
The  head  was  found  to  be  in  the  s^ocket,  but  the  preeise  nature  of  th»* 
injury  waanot  made  out. 

Fifteen  days  later,  when  the  8wellin^  had  completely  t^ubsided,  a  rartf- 
ful  examination  was  a»;ain  matlu  by  lb\  Bujirdman  and  myself,  when  we 
arrived  at  the  euiielusion  that  it  wa.M  a  fraeture  tfinm^h  the  bieipital 
groove,  and  that  tlie  lesser  tuberelf  was  carried  forwards  half  an  inch  or 
more  from  itj?  fellow,  while  the  head  and  the  greater  tubercle  occupied 
their  natural  pnsi lions  opposite  the  socket.  The  fragment  projecting  in 
frunt  jiresented  a  sharji  point,  and  could  not  be  confoundc**!  with  any 
hwellin^^  of  the  8oft  parts.  There  was  a  distinct  space  between  the  tiibcp- 
ck^,  into  which  the  finger  co^ild  be  laid,  No  depression  existed  under 
the  acromion  process  behind,  but,  on  measurement,  the  head  of  this 
humerus  was  found  to  be  half  lui  inch  wider  in  its  antero-posterior  diam- 
eter than  the  opposite. 

That  this  fi'acture  was  accompanied  with  impaction  was  rendere*! 
certjiin  by  tlie  re]»eatcd  and  careful  measurements  of  tlie  length  of  the 
huiuerus,  which  constantly  showed  a  shortening  of  lialf  an  inch. 

Tnder  these  circumstances  union  genemlly  tiikes  place;  but  it  is 
usually  accompanied  with  the  formation  of  an  irregular  ma^s  of  osteo- 
phytes, which  encircle  the  head  like  a  coronet;  presenting  in  this  respect 
again  a  remarkable  resemblance  to  extracapsular  fractures  of  the  neck 
of  the  fenMU-.  This  ensheathing  callus,  as  it  may  be  callerl,  is  an  out- 
grow tb  from  the  inferior  fragment,  and  it  sometimes  incloses  the  upper 
fragment  m  the  case  of  ;i  watch  incloses  the  crystal,  only  in  a  manner 
much  more  irregular^  thus  retail tin^it  steadily  in  its  place,  although  very 
little  ihrect  union  has  occurred.  The  ciincellous  tissue,  nevertheless,  is 
occasionally  found  united  completely  by  a  new  and  intermefHate  boDj 
tissue,  and  at  other  times  by  a  filirous  tissue,  or  by  both  fibrous  and 
bony  tissue. 

In  some  cases  a  pc^rfect  false  joint  has  been  formed  between  the  op 
poising  suT^fiices;  while  in  a  few  unfortunate  examples  the  head  not  only 
refuses  to  unite,  but  by  its  presence,  as  we  have  already  remarked,  pi*o- 
duces  inflammation  and  suppuration,  resulting  in  its  final  ex  t  nisi  on  from 
tilt*  joint. 

At  other  times  the  upper  fniginent  turns  upon  its  own  axis,  and  is 
found  more  or  less  tilted  or  completely  rotated  in  the  socket ;  so  that  it» 
cartilaginous  or  articulating  surface  rests  upon  the  broken  surface  of  the 
lower  fragment,  and  its  own  broken  surface  jiresents  towai^  the  glenoid 
cavity. 

Robert  Smith  has  described  a  specimen  of  this  kind  which  he  removed 
firun  the  body  of  a  woman,  ageil  forty,  who  many  years  previous  to  her 
death  fell  down  a  flight  of  stnirs,  and  struck  her  shoulder  with  great 
violence  against  tlie  eilge  of  one  of  the  step.  Wliether  she  applied  to 
a  surgeon  or  not  at  the  tune  of  the  accident,  Mr.  Smith  was  not  able  to 
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trtjiui.  After  death  the  shoulder 
^ikcd  !«>inewhat  as  if  there  was  a 

|i>etLtioQ  uf  the  bunierus  into  the 
jtilb,  there  being  a  marked  doprcs* 
«ji*  under  the  acromion  proet'&s,  hut 

•  ^haft  of  the  humerus  was  drawn 
|>irdrd«   and    inwards   toward    tlie 

Ticoid  |inK*es8» 

When  the  cjifmuhir  ligament  was 
tnvil  the  heawl  of  the  bone  was 
«iiJ  to  have  been  broken  from  the 

if  I  through  the  line  of  the  ana* 
neck,  and  to  have  comjdetely 
n\H)u  itself;  and  the  carti- 
rtaou?«  surface  was  aetually  driven 

►inch  into  the  cancelhited  struc- 
f»f  the   shaft,  so  as  to  split  off 

l<*^ser  tubercle  with  a  portion  of 

git^ttter.      0»dy  onedialf  of  the 

t-r  fragment  wa.s  thus  impacted, 

!  other  half  projectinjr  beyond  the 

fin  of  the  lower  fragment.     Be* 

en  the  eartilnginous  surface  and 
shaft   no  unii)n  hail    occurred; 

then."  wa.s  com])icte  bony  union 
Hween  the   upper  and  lower  fmg 

ttU,  beTond  the  limits  of  the  car- 


Fio.  m. 


Fig.  07. 


Dr.  Popfl*f  Sf^eeimen. 
Front  w'ltw,  Sid©  Hew. 


tht  Upper  surface  of  the  superior 
ueut  resteil  in  part  against  the 
Der  half  of  the  glenoid  cavity  and 

ita  inner  margin,  and  in  part  it   rested  against   the  neck   of  the 
hipula  in  the  ilirection  of  the  coraeoid  process.^ 

f  Selaton  wiw  a  similar  specimen  in  the   possession  of  M.  Duble^l.  the 
'^f  the  upper  fnigment  being  complete  i  but  there  was  no  hit 
era  en  t,  and  the  union   had  been  accoraj>lislied  in  a  manner 
to  that  which  is  seen   after  intracapsular,   impacted   fractures, 
h*mt  revernion.^ 

have  also  been   permitted  to  examine  a  specimen  belonging  to  the 

Dr.  Charles  H.  Po|)e*  of  St.  Louis»  Mo,,  which  set?ms  to  liave  liei^n 

ten  itot  only  through  the  line  of  the  anatomical  neek,  l>ut  also  through 

tl  neck.     Both  fragments  are  united  !>y  bonis  the  lower  fiag- 

^'  carried   in  the  direction  of  the  coraeoid   pnH*ess,  while  the 

HT  fnigtaent  appears  to  be   reversed*  so  that  its  ai*ticulur  surface  is 

!l4*J  toward  the  shaft:,  and  its   broken   surfiicc  jirticulatei?  with  the 

ill  earity.     The  history  of  this  spe<'ituen  is  unknown. 

rt?rtiftg  to  the  histories  of  the  several   cases  above  referred  to,  in 

'  R,  .<m»th,  oyi.  c\U,  pi>.  lOS-^. 

*  N^Utou.  Elv»metJl«  de  PHthol.  Chirur*,  torn,  prem.,  p.  8<J7. 
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which  tlieae  extraordinary  changes  of  jiowition  have  taken  ylnci\  it  wkuIiI 
seem  to  admit  of  a  doubt  whether  iliey  wei-e  the  direct  reaalta  of  the 
accidents  which  hp>ke  the  bones,  or  whether  they  ensued  indiroctlyt  iti 
consequence  of  h  chmnic  arthritis  following  the  accident,  and  the  con- 
stant hut  long'contirmcd  n»e  of  the  nrui,  and  muscular  contraction. 

There  is  another  theory  which,  in  my  opinion,  i.s  cjipahlc  of  explain* 
ing  most  of  the  phenomcmi  presented  in  some  or  all  of  tlufst'  ease-8  in 
which  union  of  the  fnigments  is  claimed  to  have  taken  place,  and  which* 
if  admitted,  reudens  the  supposition  i>f  a  fi^actnre  unnecessary.  It  is, 
that  in  cimse<^uence  of  an  injury.  j»crlmj>s,  but  not  of  a  fracture,  chronic 
inttuiiimation,  softening  iind  absnqytiun  have  taken  place,  and  that  the 
changed  ijcrsition  of  the  hcfid  i.s  due  to  pressure  alone,  being  acted  upon 
by  the  muscles  whtcli  surruiuid  the  joint,  and  which  act  all  the  mort* 
vig(»rou8ly  beeaufie  they  partake  also  of  the  intijimmatiuji  which  hag;  in- 
vaded tlu^  bone.  This  theory,  which  had  already  more  than  once  sug- 
geste<l  itHielf  to  me,  was  very  strongly  continued  by  its  having  occupied 
the  mind  also  of  Dr.  Neill,  of  Pliiladel[ihia,  and  w!io  at  hij^  own  instance 
stated  to  njc  that  he  believed  this  was  their  true  exphmsition.  We  were^ 
nt  the  time,  exatnining  Dr.  Pope's  spectmen.  already  alluded  to,  and  on 
comparing  it  with  a  s[>ecimen  of  dislocation  and  partial  absorption  of  the 
head  of  the  humerus  contained  in  Dr.  Neill's  museum,  the  points  of  re- 
Si^mblance  were  so  numerous  and  striking  that  we  felt  compelled  to 
doubt  whether  Dn  Pope's  specimen,  together  with  those  seen  by  Smith 
and  Nchitxm,  did  not  belong  to  the  same  cla,ss  with  tliis  of  NeilFd.  Other 
writers  have  reported  siniihir  cases. 

I  do  not  mean  to  deny  tlie  possibility  of  bony  union  under  these  cir- 
cumstances, btit  (uily  to  saggiest  that  such  an  occurrence  would  seem  ti> 
be  very  improbiibli",  :ind  that  its  actual  occurrence  does  not  seem  at 
prc^ient  to  l>c  ahsolutely  proved.  If  union  by  bone  is  improbable  when 
the  heatl  of  the  femur  i,H  broken  within  tlic  capsule,  how  much  more 
im[U'ob3{hlc  must  it  be  when  the  hend  of  the  humerus  is  thus  broken;  in 
which  hitter  case  there  is  not  even  the  poor  supply  of  nutrition  furnished 
to  the  head  of  the  femur  by  the  round  ligament. 

In  a  case  of  fracture  of  the  '"cerv'ix  humeri  within  the  capsular  liga- 
ment,*' examined  by  Sir  Astley  C<x»per,  there  was  also  a  complete  for- 
ward luxation  of  the  head;  hut  ligamentous  union  had  occurred  between 
the  fnigments,' 

§  2.  Fractures  through  the  Tubercles.     {Extracapsular ;  Non-impacted 

and  Impacted.) 
Under  this  division  we  intend  to  s|>eiik  of  all  fractures  traversing  the 
upper  end  of  the  humerus,  and  involving  the  tubercles;  or  of  all  thcxse 
whicli  occur  between  the  anatomical  neck  on  the  one  hand,  and  the  cpi- 
phys«d  junction,  or  surgical  neck,  on  the  other  hand,  and  which  may  he 
more  or  less  oblique  its  well  as  trans vei^se.  Fractures  of  the  greater  or 
l«^ser  tubei^cles  tire  of  course  excepted,  since  they  are  more  pro]>erly 
longituilinal  fnictures,  and  do  nr)t  comj>lete!y  traverse  the  diameter  of  th<* 
ln»ne,     Nor  do  we  intend  to  inehide  those  fractures  which  occur  at  the 


*  Sir  A,  Cooper  on  Dtslocation**,  etc.,  p.  872. 
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^^Bmeal  junction  ;  since,  buini^  below  the  principal  insertion  uf  those 
HHnoi  which  are  attadicd  tn  the  tubercles,  they  present  very  peculiar 
■ml  fliJ^tinctive  te-jiturei?,  which  will  demand  for  them  a  separate  classifi- 
Kmtjiin  nnd  c<msi dent r ion. 

I  Cau4€^^  Patholoi/tf,  and  Results. — Fnicturea  through  the  tubercles. 
Dike  fnietures  tlimngh  tlie  iinatomieal  neck,  are  the  results  generully  of 
|din*i*t  blows  receiveil  upon  the  shoulder^  Tliey  are  not  usually  accom- 
fcHglg^ with  luueli  lateral  displacement  at  tile  \miit  of  fracture;  a  cir- 
HiMnpice  which  finds  a  partial  explanation  in  the  fact  that  tlie  line  of 
Ifracnire  is  through  the  insertions  of  tlie  muscles  converging  upon  the 
Buberclefi.  and  not  entirely  above  or  l)elow  them,  so  that  they  continue  to 
bet  nearly  equally  upon  both  fragmen ta ;  Imt  it  is  also  sometimes  due  in 
krjnHpire  to  iinjmction;  the  head  being  forced  downwards  toward  the 
HHHplUid  upon  the  ^hnH^  until  it  is  made  to  ride  upon  its  inner  or  axil* 
DnTT  wnll  like  a  cap ;  the  compact  bony  tissue  of  tlie  shaft  penetrating 
khe  reticular  structure  of  the  head.  These  fniotures  genemlly  unite  by 
Ibone ;  yet  more  or  less  imp^iirment  of  the  motions  of  the  limb  results 
l^iin  the  inflammation  which  occurs  in  and  about  the  joint,  or  from  the 
pnv^uhir  deposits  of  callus  in  the  vicinity  of  the  fracture. 

f%  3.  Longitudinal  Fractures  of  the  Head  and  Neck ;  or  Splitting  off  of 
L  the  Greater  Tubercle. 

I  Cawtffi^  Path<iiafji/\  Si/mptomSy  and  Be^tdts* — Mr,  Guthrie  seems  to 
||iav<*boen  the  first  to  call  attention  to  this  peculiar  injury  of  the  shoulder, 
13 n  a  lecture  delivertHil  in  Novendjer,  1833^  he  deseribe^l  four  cases  which 
Hnid  e*une  under  liia  observatioiu  and  which  he  regarded  as  examples  of 
if^epamtion  of  the  small  tuberosity,  accompanied  with  more  or  less  of  the 
Ricnd,  the  fracture  extending  along  a  portion  of  the  bicipital  groove.* 
I  Robert  Smith,  however,  believes  that  it  was  the  greater  and  not  the 
llftftfer  tubei'osity  whicli  was  thus  detached  in  the  cases  mentioned  by  Mr. 
lOuthrie,  since  the  external  signs  were  so  !iearly  like  those  which  were 

iiresent  in  a  woman  seen  by  himself,  anil  in  whom  an  autopsy  enabled 
lira  to  vcriiy  his  diagnosis. "  The  following  is  the  case  hb  related  by  Mr, 
ISmith : 

I  •*  In  July,  1844, 1  was  requested  to  examine  the  body  of  Julia  Darby, 
liet.  80,  who  had  <iied  of  ch iconic  pulmonary  dise^ise.  Upon  entering  the 
ln>om.  the  appearances  of  the  left  shoulder-joint  at  once  attracted  my 
lattenticm,  and  struck  me  as  being  different  from  those  which  attend  the 
Imore  common  injuries  of  this  articulation, 

I  ^*^  The  shoulder  had  lost,  to  a  certain  extent,  its  natural  roundeii  form; 
■tlie  acromion  process,  although  unusually  prominent,  did  not  project  as 
Injuch  jis  in  cases  of  dislocation  of  tlie  head  of  tlie  Innnerus.     The  breadth 

■  of  the  arlicuhition  was  grejitly  increased,  tind,  ujmhi  pressing  beneath  the 
I  ucromion,  an  osvseous  tumor  couhl  be  distinctly  felt,  occupying  the  greater 
I  jmrt  of  the  glenoid  ca\Tty ;  it  formed  a  prominence  which  w^a.s  perceptible 

■  through  the  soft  parts;  it  moved  along  with  the  shaft  of  the  humerus^ 
I  but  was  manifestly  not  the  hea<l  »if  the  bone. 

K  *  Robert  8inith,  p.  181|  from  Iiond.  Mod,  and  Pkya.  JourniiL 
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"A  second  and  larger  tumor,  presenting  the  rounded  form  of  thehesJ 
of  the  humerus,  lay  beneath  the  base  of,  and  internal  to,  the  oontcoJd 
process,  and  between  the  two  the  finger  could  be  sunk  into  a  deep  saleDS, 
placed  immediately  below  the  coracoid  process.  The  elbow  ccrtild  be 
brought  into  contact  with  the  side,  and  there  was  no  appreciable  altera 
tion  in  the  length  of  the  arm. 

"'  Upon  removing  the  soft  parts,  the  head  of  the  bone  presented  itseHi 
lying  partly  beneath  and  partly  internal  to  the  coracoid  process.  The 
greater  tuberosity,  together  with  a  vei-y  small  portion  of  the  outer  pirt 
of  the  head  of  the  bone,  had  been  completely  separated  from  the  shaft 
of  the  humerus.  This  portion  of  the  bone  occupied  the  glenoid  cavity, 
the  head  of  the  humerus  having  been  drawn  inwards  so  as  to  project 
upon  tlie  inner  side  of  the  coracoid  process ;  it  was  still,  however,  con- 
tained within  the  capsular  ligament. 

"'  The  fracture  tnivei-sed  tlie  upper  part  of  the  bicipital  goove,  which, 
in  conseiiuence  of  the  displacement  which  the  head  of  the  bone  had  suf- 
fered, was  situated  exactly  below  the  summit  of  the  coracoid  process.  A 
new  and  shallow  socket  had  been  formed  upon  the  costal  surface  of  the 
neck  of  the  scapula,  })elow  the  root  of  the  coracoid  process,  and  the  inner 
edge  of  the  glenoid  cavity  corresponded  to  the  posterior  part  of  the  sul- 
cus, which  separated  the  head  of  the  bone  from  the  detached  tuberosity. 
The  latter  was  united  to  the  shaft  only  by  ligsiment. 

''  The  capsule  had  not  been  injured,  but  was  thickened  and  enlarged, 
and  the  bone  had  been  deposited  in  its  tissue.  The  injury  had  evidently 
occurred  many  years  before  the  death  of  the  patient,  but  the  history 
connected  with  it  could  not  be  precisely  ascertained."' 

Mr.  Smith  relates  one  other  case,  in  the  living  subject,  which  he 
saw  in  connection  with  Mr.  Adams,  at  the  Richmond  Hospital,  and  he 
adds  that  "'numerous"  other  living  examples  have  fallen  imder  his 
observation. 

Sir  Astley  Cooper  has  also  published  the  particulars  of  a  case  of 
fnicture  of  the  greater  tubercle,  which  was  communicate*!  to  him  by  Mr. 
.  Herbert  Mayo.-* 

The  following  I  believe  also  to  have  been  an  example  of  this  rtxe 
accident : 

John  Hill,  tet.  78,  fell  upon  the  sidewalk,  striking  upon  his  right 
shoulder.  The  physician  to  whom  he  was  sent  thought  the  humerns 
was  dislocated,  and  directed  him  to  the  Buffalo  Hospital  of  the  Sisters 
of  Charity,  but  he  did  not  apply  for  admission  until  eight  days  after, 
Oct.  14,  1857,  when  Dr.  Boardman  and  myself  examine<l  the  limb  care- 
fully. 

Although  we  jdaced  him  under  the  influence  of  chloroform,  the  diag- 
nosis was  not  satisfactorily  made  out.  We  inclined,  however,  to  the 
opinion  that  it  was  a  fracture  of  the  gi'cater  tubercle.  The  antero- 
posterior diameter  of  the  upper  end  of  the  bone  was  gi'eatly  increased; 
there  was  occasional  distinct  crepitus,  but  the  limb  was  not  shortened. 

*  Uobert  Smith,  op.  oit.,  p.  178. 

2  Sir  A.  C«M.>por,  on  Dislocations  and  Fniotuivs  of  the  Joints.    Edit€^d  by  B,  Cooper. 
Am«.Tic'an  edition,  p.  o84. 
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Sub8ei{uently.  tht*  examitirttiims  wore  repeated  tiKiiiy  timeSt  and  the 
de|ireftsuiii  between  the  frjigments  beeouiing  more  palpable,  tlie  diagnosis 
was  at  length  eonfijiued. 

No  treatment  wus  adopte<I,  except  cotifinenient  in  bed,  and  j^tiniulating 
embrocations.     Two  months  after  the  aerident  he  still  renitiined  an  inmate 
of  the  hiispitaK  his  shoulder  being  finite  stiff,  arui  tlie  projection  mntinii- 
^ing  in  front. 

^^k  Dr.  J*  J.  Charles,  demonstrator  of  anatomy,  Queen's  College,  Belfast, 
^Hn^  rep<jrted  a  ease  with  great  care,  which  lie  believes  to  have  been  an 
^^baniple  of  this  rare  accident,  and  in  which  opinion  I  am  disposed  to 
^BDtteur.  Tlje  man  was  ^50  years  old,  and  it  is  supj»osed  that  the  middle 
WKof  the  head  of  the  humerus  wag  struck  l»y  tlie  pole  of  a  tram-ear.  Dr. 
Charles  examined  the  patient  fourteen  months  aftiT  the  receipt  of  the 
injury;  the  breadth  of  the  head  of  the  humerus  was  greatly  increased, 
iht^n?  was  a  broad  sulcus  in  the  situation  of  the  bicipital  groove,  and  the 
humerus  was  shortt^ned  half  an  inch.  The  motions  of  his  iinn  were  veiT 
much  limited,  especially  in  abduction/ 

Mr,  Robert  Smith  thii»ks  that  when  the  displacement  is  considerable, 
ilie  fragments  generally  unite  by  ligament^  rather  than  by  bone. 


P I  4.  Fractures  through  the  Surgical  Ifeck,     (Including  Separations 
at  the  Upper  Epiphysis.) 

I  liave  already  defined  the  "^surgical  neek''  m  all  of  that  narrow 
portion  eomniencing  at  the  upper  epifdiysis  and  terminating  at  the 
insertion  of  the  }>eetonilis  major  and  latissimus  dorsi.  It  st-ems  proper, 
therefore,  that  we  should  include  under  this  dirision  both  fractures  an*l 
itions  occurring  at  the  epijdiysis,  especially  since,  owing  to  their 
mical  relations,  they  are  subject  to  the  s^nne  <lisi»Iacement«  ns  frac- 
'vccurring  half  an  inch  or  one  inch  lower  down  ;  the  capsular  mus* 
with  the  exe€*ption  of  the  teres  minor^  having  no  intu'e  influence 
__  the  lower  fraigment  when  a  aefmration  occui-s  at  the  epiphysis,  than 
len  n  separation  occurs  at  any  other  jK)int  cjf  the  surgical  necK. 
Separation  at  the  Upper  Epijyhysu, — A  brief  description  of  the  plan 
tlevehipment  of  the  humerns  will  enable  the  rra<ler  better  to  under- 
md  tlie  occasional  separation  of  the  epiphysis,  botli  at  the  uj)per  and 
!i>wer  fhcb  of  the  hone. 

The  humerus  is  originally  formed  from  seven  eartilagiuuus  centres, 
namely,  one  for  the  shaft,  one  for  the  head,  one  for  the  greater  tubenjsity, 
one  for  each  epicondylc,  and  two  for  tlie  lower,  articulating  end  of  the 
b«»ne-  At  birth  the  shaft  is  ossified  in  nearly  its  whole  length.  Between 
the  first  and  fourth  years  ossification  commenees  in  the  several  centres 
eipmposing  the  upi>er  end  of  the  lione,  and  they  coalesce  by  the  end  of 
tin*  fifth  yejir,  so  as  to  fonn  a  single  epiphysis,  which  fitially  unites  with 
the  fihttft  at  about  the  twentieth  year.  At  the  lower  end  of  the  bone, 
iMRtficatiou  commences  in  the  radial  portion  of  the  articular  surfiice  at 
■nd  of  two  years,  in  the  trochlear  |iortion  at  twelve  years,  in  the 
HiiX  epi condyle  at  the  fifth  year,  un<l  in  the  external  epicondyle  at 

1  J.  J.  Charles^  British  Med.  Jnum.,  Sept,  26,  1B74. 
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the  thirteenth  or  fourteenth.  At  ihe  jriixteenOi  or  R'V€'iiti»cnth  yeiiridl 
the  centre*  are  joined  to  each  other,  and  in  the  shaft,  except  the  inner 
epicnndjlc,  whieh  does  not  nuite  by  hone  until  ahont  the  eiphk^/nth 
year.  It  will  he  id>served,  therefore,  that  nlthniigh 
ossificHtiun  eonimence^  in  tlie  upper  cpiph\>ii( 
fii-^t,  it  is  the  last  to  form  l>oiiy  uni(»ti  with  th*- 
shaft, 

Tlio  following  is  a  brief  account  of  all  (In*  niH-r^ 
of  ?4epHrjuion  at  the  upper  epiphysis  which  have 
come  under  my  notice  : 

Ca.se  L — In  1855,  Mike  Bovin^  jet.  13  months, 
fell  sidewj»ys  from  his  cradle,  causing  sf>me  injury 
U*  his  itrni  near  the  ^ihoulder*  He  was  taken  to  an 
empiric,  who  called  it  a  spniin,  and  applied  lini- 
ments. Three  weeks  after  the  accident  he  w&» 
hrought  tn  me,  and  I  found  the  arm  hanging  i»eside 
the  body,  witli  little  or  no  power  on  the  part  of  the 
child  to  move  it.  There  was  a  slight  tleprcsjion 
l>elow  the  acromion  process,  and  coui«ideniblr  ten- 
derness aljout  the  joint ;  but  the  shoulder  was  not 
swollen,  nor  had  it  been  at  any  time*  The  line  of 
the  axis  of  the  hone,  as  it  hung  by  the  side,  was 
directed  a  little  in  front  of  the  socket. 

On  moving  the  elbow  backwards  and  forwards, 
the  upper  end  of  the  shaft  moved  in  the  opp4:isite 
directions  with  great  freedom,  and  could  he  dis- 
tinctly felt  under  the  skin  and  muscles.  This 
motion  wa^aceomponicfl  with  a  slight  sound,  or  sen- 
sation, a  sensation  not  unlike  the  grating  of  brol 
bone,  but  much  less  rough.  There  was  no  sh^ 
ening  of  the  limb.  When  the  elbow  was  carried  a 
little  forwards  upon  the  chest,  the  fragments  seemed  to  be  restored  to 
complete  coa|»tation  ;  and  of  this  I  judged  by  the  restoi-ation  of  the  line 
of  the  iixis  of  the  shaft  to  the  centix^  of  the  socket,  and  by  the  complete 
disappearance  of  the  depression  under  the  p*iint  of  the  acromion  process 
I  applied  suital)lc  dressings  to  retain  the  ann  in  this  position ;  but  five 
months  after  the  injury  wai?  received  the  fragments  Imd  not  unileii,  and 
the  child  was  still  unable  to  lift  the  arm,  although  t!ie  forearm  and  han<l 
retaineil  their  usual  strength  and  freedom  of  motion.  The  same  crepitus 
could  occa,siinmdly  he  felt  in  the  shoulder^  and  the  same  preternatural 
molfility.     The  shnubler  was  at  thiji  time  neither  swollen  nor  tender. 

Case  2. — ^Samuel  Holuick,  iet.  lo,  fell  tli though  a  hatchway,  July  9. 
1868,  striking  on  his  shoulder.  He  saw  a  regular  physician  within  five 
houi^  after  the  injury  was  received,  who  said  that  the  arm  was  dislo- 
cated ;  and  on  the  following  day,  under  the  influence  of  chlorofonn,  he 
tried  to  reduce  it.  The  doctor  thought  he  had  succeeded,  and  be  then 
applied  bandages  to  keep  it  in  place.  At  the  end  of  two  weeks  the  doctor 
<leclined,  for  reasons  which  are  not  known,  to  have  any  further  care  of 
the  case,  and  the  patient  consulted  Dr.  Vttss,  at  the  Dispensary,  Dr. 
Voss  detected  the  nature  of  the  case,  and  sent  him  to  me  to  confirm  his 


Hatiiem«,  with  epiphyses. 
(From  OrAj.l 
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•*"  ■-      I  found  the  upper  end  of  the  lower  fragment  projecting  in 

ii  I  not  unite^l.     TLe  arm  was  shortened  lialf  an  inch.     I  have 

not  seen  the  pmient  since,  and  do  not  know  the  result. 

Case  3. — J*>.seph  Snellbaek,  set,  10,  fell  hackwnrd^  down  a  flight  of 
j«U*p4,  striking  upon  hi8  back  and  arra  near  the  Hhouldcr*  May  10,  lHi58, 
raii^in^r  »i   Hcpanition  of  the  up[ier  e])i(ihysli^  of  the  lefV  Inniierus.     Dr. 

.  of  this  eiry,  now  de^^eased,  saw  the  patient  witfii?!   half  an  tiour, 

^Itid  supposing  that  he  had  suftered  a  dislocation  of  the  head  of  the  hu- 
nat*ru>,  he  ultenipted  to  efle<'l  reduction  with  his  heel  in  the  axilla,  and 
without  Jina*»thetie».  On  tlie  following  day  I  found  him  in  War<l  10  at 
Ik^Ilevue.  The  house-surgeons  were  divided  in  opinion  a^  to  its  ehur- 
aetcT*  some  at  first  lieUeving  it  to  he  a  dishxnitiou  :  others,  with  myself, 
b*  1  it  to  he  an  epi|>hyseal  sejiaration. 

r  i^rt!*  at  replacement  proving  ineftWiual,  splints  were  applietl  by 

luy  directiim.  and  on  the  l'>th  of  July  the  [latient  left  the  hospital  with 

the  fragtnent^i  united,  but  overhipfted  at  the  point  of  fracture,  the  upper 

eml   of  the  lower  fragment  being  in  front  of  the  upper  fragment.     The 

^imh  wiiH  shortened  one  iiu-h,  !nit  its  motions  were  free,  ami  there  was  no 

|prn.sfjn  to  suppose  ihjit  its  utility  was  in  any  degree  impaired. 

t'ASK  4. — ('.  IL,  jei.  in,  living  in  a  neighboring  town,  in  the  delirium 
Gannetl  by  fever,  fell  from  a  third-story  window.  May  12,  18GS.  Two 
very  intelligimt  and  ex|»erieneed  [diysieians,  who  were  called,  thought  tlie 
hoy  had  ri»i-eived  a  fracture  of  the  acromion  j^rocess,  accompanied  with 
a  iliHloeution  of  the  head  of  the  humerus,  and  they  attempted  to  reduce 
it.  hm  without  *^uce4^s8. 

On  the  id  of  June  foUowing.  three  weeks  after  the  receipt  of  the  in- 
jury. I  wiw  the  patient  in  consultutioti  with  his  physicians,  and  found  a 
^[laration   of  the  upper  epiphy?iis  of  tije  humerusi,     The  up()er  end  of 
the  h»wer  fragment  ]»rojivied  in  front  of  the  acromion  process,  appear- 
mg  a  little  above,  the  level  of  the  prcM-ess.  antl  covered  only  by  the  skin. 
lo  union  had  occurred  between  the  two  fragments. 

C\T^f.  r>. — John  Davis,  jct,  IM.  fdl  aliout  eight  teet,  Septemlier  :2,  1K73, 
Of  the  three  surgeons  first  called,  Ihs.  11,  and  S.  thought  the  boy  had 
receiveil  a  fracture:  the  third  believed  it  to  he  a  dislocation,  ami  having 
ihcv%l  the  patient  under  the  inflnenee  of  ether,  attempts  were  made  to 
?ijtice  it.  The  deformity  nut  lieing  relieve^l,  I  ^^'^*^  added  to  the  con- 
llution.  I  f^Hind  the  shotdder  a  trnod  deal  swollen.  The  upper  end 
the  lower  fragment  couhl  he  felt  distinctly  in  front  of  the  acromion 
prcN*!.*:*}*.  At  first,  the  surgeons  inforniiHl  me,  the  luoken  enflseenjed  just 
under  the  skin  and  almost  ready  to  he  thrust  tlirough,  hut  the  extension 
{umI  made  it  retire  .somewliat.  The  end  felt  rough  and  serrateil.  While 
making  extension  I  was  able  to  detect  a  flight  crepitus  or  click.  Em- 
f»loying  DugjLs's  tCwSt,  I  fount  1  the  elbnw  would  rest  upon  the  front  of  the 
In  shoit.  the  diagnosis  was  conn>letc,  and  Dr.  S.,  having  taken 
igt?  of  the  ca^e.  apj»lied  one  long  sjdint,  and  a  sling  under  the  wrist, 
but  not  under  the  elbow.  The  fragments  have  united  with  verv  little 
deformity* 

Thi««  e«8e  wa*^  subsefjuently  seen  by  Ih-.  Mnon*  at  one  of  my  Bellevue 
eliuicti,  by  whom  my  diagnosis  was  fully  confirmed. 

»  Tlie  Mediciil  Rt*cord,  May  1,  1874. 
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Case  6.— In  ^'ov.  187«:J,  I  founfl   in   ray  sorvict%  at  Bellevue^  Win, 

Hiigue,  jet.  VJ,  wlio,  iVoui  :t  fsill  on  tlie  sidtnvalk,  liinl  broken  the  hiuuenw 
at  its  upper  epipliysis,  lie  mys^  l>r*  Er>*kine  Miison  reduced  the  fmo- 
ture  on  the  third  day,  and  secured  the  Hnih  with  splint*.  He  8uh«o- 
quell tly  triei^  to  reduce  it  }*y  Moore's  method  under  ether,  but  ura^  \m- 
Hucoe8st\d*  The  displacement  wa*<  cumplete,  mid  the  entire  upper  end 
<*f  the  lower  frngment  could  he  di^^tinctly  felt. 

Knbert  i^Miitli  and  Sir  A^tley  CWper  both  speak  of  it  as  a  frcq  a  en  t 
aueident  in  early  lite,  hut  the  recorded  causes  are  very  few.  The  caie 
mentioned  by  Mr.  Smith  hm^  been  given  very  raueh  ut  length,  and,  ns  % 
efiaracteristic  example^  deserves  to  be  repeated: 

"  During  the  e:irly  part  of  last  year^  a  Ijov,  eight  years  «if  r^%  was 
admitted  to  the  Hichmond  Hospital,  under  the  care  of  Dr.  MeDowelL 
About  a  week  previouj^  tn  his  atlmission  he  had  fiilJen  upon  the  shoulder, 
and  at  nnee  lost  the  power  of  using  his  arm* 

"It  was  at  first  sight  endent  that  there  flid  not  exist  any  luxHtkm  of 
the  heiid  of  t!je  humerus,  and  it  was  equally  obvious  that  the  case  was 
not  au  example  of  any  of  the  onlinary  fractures  to  which  the  neck  of  the 
bone  is  liable.  There  was  no  diminution  of  the  natural  rotundity  uf  the 
shoulder,  nor  any  unusual  prominence  of  the  acromion  |)roees8;  the  head 
of  the  bone  could  be  distinctly  felt  in  the  glenrud  cavit\\  and  it  n^maineil 
moticjuless  when  the  arm  waj^  rotated;  there  was  very  little  sepjm»TiMn 
of  the  elbow  from  the  side,  but  it  was  directed  slightly  backwards. 

*\\bout  three-quarters  of  an  inch  below  the  coracoid  process  there  ex- 
i^sted  a  remarkable  and  abrupt  projection,  manifestly  fonned  by  the  upper 
extremity  of  the  slaift  of  the  humerus,  every  motion  imparted  to  which 
it  followed.  Its  superior  surhiee,  which  could  he  distinctly  felt,  was 
slightly  convex,  and  its  margin  had  nothing  of  the  sharpness  which  the 
edge  of  a  recently  l)roken  bone  presents  in  ordinary  fractures. 

**  When  this  |U'ojecting  pcu-tion  of  the  lione  wa.s  piishi^d  outwaixlg,  so 
as  to  liring  it  in  contact  with  the  under  surface  of  the  head  of  the 
humerus  (previously  fixed  as  far  as  it  was  possible  to  do  su),  a  crepitus 
was  reduced  by  rotating  the  shaft  of  the  bone.  It  did  niJt,  however, 
resemble  the  ordinary  ereiiitus  of  fracture,  hut  it  would  be  extremely 
difficult,  by  any  description,  to  convey  a  clear  ide^i  of  what  the  differeiiee 
consisted  in. 

**From  a  careful  consideration  of  the  symptoms  and  appearances 
above  mentioned  (taking  into  account  also  the  age  of  the  patient),  the 
diagnosis  was  formed,  that  the  injury  consisted  in  a  separation  of  the 
superior  epijdiysis  of  the  humerus  from  the  shaft  of  the  bone.  Various 
mechMnical  contrivances  were  employed  in  this  ease,  but  all  proved  inef- 
fectual in  maintaining  the  fragments  in  their  proper  relative  position/'* 

Sir  Astley  Cooper  has  also  briefly  ilescril>ed  one  example,  which  oc- 
curred in  a  child  ten  years  of  age.^ 

According  to  Malgaigne.^  Bertrandi  found  this  condition  in  a  child 
born  dead,  and  Ibma^her  reporte<i  a  case,  in  which  it  wa«  produced  at 
birth  by  a  mirlwife,  who  hod  hooked  her  finger  into  the  armpit  to  expe- 
dite the  delivery. 

^  Robert  Smith,  op.  t-it  ,  p.  iiOl.  *  Sir  A,  Cooper,  Opw  oit,  p.  S82.       M 

^  Bertrandi^  Dur(X'her,  Malguignc,  op.  cit.,  t.  i.  p.  09.  H 
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Prctf,  E.  M.  M«Hiri%  of  Itochcsten  in  a  paper  read  ht-fiMX*  tlie  AiiuTic.^ni 
Medk-al  AKsoeiation,  iu  1874,  ami  |>ul»lisIitMi  in  the  Trangactions  for  that 
year,  ha*  called  attentioti  to  what  he  considers  the  true  condition  of  the 
Aeparatc'd  fragments  in  most  of  the*ie  cii^vs,  and  to  the  proper  remedy. 
He  observes  tlmt  the  disfilnrenient  is  nrtt  iisimlly  cM>mj>lete:  but  that  the 
itpf»c*r  end  i»f  the  lower  fni<^rneijt  is  carrietl  inwanls  to  the  <lii^tance  of 
iboiit  one-finu'th  <»f  it.^  diameter,  when  it  ii^  arrested,  hy  a  convexity  of 
the  lower  fragment  1>econiing  hxlged  in  ii  niitnral  con<'iivity  in  the  upper 
fnigment.  The  upf>er  fragment  now  becomes  tilteil  by  tlie  action  of  the 
mii^lc^^  its  internal  margin  aj^cending  in  the  glenoid  cavity,  and  its  omer 
margiu  descending  until  it  is  arrested  by  the  cap&ule* 


Pio.  m. 


Fm.  70. 


17^«f  e^lfilljreU  of  biiixi«ra#.   (Froiu  Moore.)         Ef>!pbj«eftl  a«pftnvtioD.   (From  Moor*.) 


Bi  under  these  eircnmstance*i,  the  nrin  is  rarried  forwards  and  upwanls 

I  die  perpendicular  line,  the  upficr  fragment  or  epipbysig  will  remain 

Ked.  being  held  fasit  by  the  capsule  iitserted  into  tlic  outer  and  jxisterior 

margin  of  the  head,  while  the  lower  fnigment  or  diaphysis,  aided  by 

the  natural  action  of  the  muscles?,  will  move  outwards  and  resume  its 

riginal  position. 

Tlie  rorrec^tness  of  this  opinion  lie  hiis  verifitMJ  by  having  in  this  man- 

BIT  effe<*te<l  the  re^luction  with  great  ease,  in  tlirt?e  ernes  which  have  come 

inniler  his  observation.     The  patients  were  resf^ectively  six,  fourteen,  and 

f  8ixT«*en  years  of  age. 

In  the  fir>*t  ease  the  reduction  wa^  efiected  on  the  fourteenth  day;  in 
At  aecond  case,  on  the  second  day:  and  in  the  third,  on  tlie  seventeenth 
day.  In  both  of  the  latter,  ineifwtual  attempts  had  been  already  made 
to  recluce  what  was  supposed  to  be  a  dislocation. 

In  order  to  maintain  the  reduction,  it  was  only  found  necessary  to 

bring  the  ann  dt^wn  whik'  in  a  state  of  moderate  extension,  and  to  secure 

1^  bficdde  the  bo<Jy  with  a  Swinburne  extension  splint.    Any  of  the  forms 
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Fio.  71. 


r^ 


of  dressing  applicable  to  a  fracture  of  the  surgical  neck  woald  probablr 
prove  ct  pi  ally  eflieient. 

The  ubservations  luade  by  Professor  Moore  8eem  to  me  exceeding 
vahxalde:  yet  I  do  not  think  it  always  happens  that  the  separation 
inc"oni])lete,  nor  does  Professor  Mf>ore  say  that  it  is,  but  that  was  the 
condition  in  all  tbe  casein  seen  by  him.  Prof,  Poo  ley,  of  Coluinbofi. 
Ohio,  reports  a  case  occurring  in  a  boy  twelve  years  old,  which  he  was 

nnuble  to  rcnluce  by  Moore*8  method.*  Dr. 
Kiebinoiicl  report**  another  example  in  a 
young  Ulan  ninetei^n  years  old  suecessfiilly 
reduced  by  tliii^  method/ 

In  Cases  4, 5,  and  6,  reportetl  by  myself, 
the  upper  end  of  the  lower  fragment  was 
above  the  level  of  the  coracoid  proeees,  and 
seemed  to  be  <li rectly  beneath  the  sk in .  The^ 
were  prol)ubly  exairipk^s  of  complete  separa- 
tion; but  the  remaining  three  presented  the 
symptoms  described  as  characteristic  of  the 
|)arti!d  sepanuion  in  Professor  Moore's  pa- 
per; the  projection  was  less  marked,  and 
on  a  level  witli  the  coracoid  process,  or  a 
little  below  it. 

In  all  my  cases,  except  th^  first,  the  upf»er 
end  of  the  lower  fragment  could  be  felt,  not 
sharp  or  pointed,  Jis  in  most  examples  of 
fracture  of  the  surgical  neck,  but  somewhat 
in-egiihjrly  tnins verse,  and  when  covered 
with  the  skin  and  muscle,  might  be  eiisily  mistjiken,  by  the  inexperienced, 
for  the  hea<l  of  the  bone. 

True  Fracture  at  the  Surffhal  Neck, — It  seems  necessary,  in  onler 
to  a  fiill  understanding  of  the  varying  aspects  under  which  this  accident 
occurs,  and  in  order  to  the  establishment  of  the  diagnosis,  pnignosis,  aad 
treatment,  to  relate  a  few  illustrative  examples. 

Case  1.  Simph  fraHun\  nvver  dis placed ;  union  without  deformittf, 
— Alex.  Balentine,  let.  62  ;  admitted  to  the  Buffalo  Hospital  of  the 
Sisters  of  Charity,  De<\  ll>,  1851.  He  had  fallen  upon  the  sidewalk, 
striking  upon  his  right  anu.  Dr.  Johnson,  of  Buffalo,  ha<l  retlucvd  the 
fracture,  and  applie<l  appropriate  dressings.  No  union  of  the  fragments 
had  yet  ix*curred ;  hut  a.s  the  surfaces  were  in  apposition,  it  was  only 
after  considerable  manipulation,  and  not  until  we  bent  the  forearm  upon 
the  arm,  and  rotateil  the  humerus  by  means  of  the  forearm,  that  the 
crepitus  became  distinct^  and  gave  unet^ui vocal  evidence  of  the  existence 
of  a  fracture,  and  of  its  situiition. 

The  treatment,  after  admission,  consisted!    in  the  application  of  one 

gutta-percha  splints  accurately  moulded,  and  extending  from  above  the 

shoulder  to  below  the  elbow,  and  encircling  ont^half  the  circumference 

of  the  anil :   the  s|dint  being  secured  with  the  usual  bandages,  etc. 

The  result  is  i\  perfect  limb. 


Fmctore  of  th«  inrgiciil  neck  of 
tbo  hutatsruii.     (From  Gmy.) 


^  PtM>ley^  New  York  J«nim.  Med.,  February,  1«75|  \\  180, 
'  Utchtnond,  Jfew  York  Mod.  J-mrn  .  N«»v.  isT". 
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Cabe  2.  Simple  frachire  ;  unian^  with  displacement  and  deformity. 
^WbHe,  of  BaflUo,  aet.  12,  fell  fourteen  feet,  striking  on  the  front  and 
<ntnde  (Mf  the  left  shoulder.  Dr.  P.,  of  Erie  County,  saw  the  lad  within 
Arte  hours  (July  19,  1858).  He  was  brought  to  me  on  the  fourdi  day 
^  the  accident.  The  upper  part  of  the  arm  was  then  very  much 
tvolkn.  I  found  the  arm  dressed  as  for  a  fracture  of  the  middle  or 
Wo*  third  of  the  humerus.  It  was  shortened  one  inch.  The  elbow 
VI8  inclined  backwards,  and  there  was  a  remarkable  projection  in  front 
of  the  joint,  feeling  like  the  head  of  the  bone.  The  hand  and  arm  were 
pmerless.  I  suspected  a  dislocation  of  the  head  of  the  humerus  for- 
virds;  and,  having  administere<l  chloroform,  I  attempted  its  reduction 
with  my  heel  in  the  axilla.  Whilst  making  extension,  I  felt  a  sudden 
M&aticm  like  the  slipping  of  the  bone  into  the  socket,  but  on  examina- 
tion I  found  the  projection  continued  as  before.  I  then  repeated  the 
efibrt,  with  precisely  the  same  result. 

I  now  applied  an  arm-sling,  and  directed  leeches  and  cold  evaporating 
lotions. 

On  the  2oth,  five  days  after  the  accident,  it  was  examined  by  Drs. 
Uixer,  McGr^or,  Joseph  Smith,  with  myself.  We  still  believed  it  was 
I  dislocation,  and,  having  administered  chloroform,  we  again  attempted 
its  reduction.  The  same  slipping  sensation  was  produced  as  before,  and 
the  deformity  was  repeatedly  made  to  disappear ;  but,  on  suspending  the 
extension,  it  as  often  reappeared. 

The  character  of  the  accident  was  now  made  apparent,  and  we  pro- 
ceeded at  once  to  apply  the  splint  and  bandages  suitable  for  a  fracture 
of  the  surgical  necK  of  the  humerus,  namely,  a  ^tta-percha  splint,  ex- 
tending, on  the  outside,  from  the  top  of  the  shoulder  to  below  the  elbow, 
with  an  arm  and  body  roller  secured  with  flower  paste. 

On  the  Slst,  twelve  days  after  the  accident.  Dr.  Wilcox,  Marine  Sur- 
geon at  Buffalo,  saw  the  arm  with  me.  The  fragments  were  displaced 
Aesame  as  when  I  first  saw  it,  and  the  same  as  when  no  apparatus  was 
applied.  We  examined  it  again  carefully,  and  attempted  to  make  the 
Segments  remain  in  place,  but  we  were  unable  to  do  so,  excej)t  while 
holding  them  and  making  extension. 

August  9  (twenty-first  day).  I  removeil  all  the  dressings.  Motion 
t>etveen  the  fragments  had  ceased,  but  the  projection  and  shorteninc 
Gained  as  before ;  now,  also,  the  irregular  projections  of  the  fractured 
Wtt  were  more  distinctly  felt.  The  dressing^  were  never  reapplied. 
Thwe  months  later  no  change  had  occurred.  lie  could  carry  the  elbow 
fc^trds  freely,  as  well  as  backwards,  the  motions  of  the  shoulder-joint 


Case  3.  Simple  fracture,  with  displacement ;  resulting  in  deformity 
^T^i  non-union, — L.  B.,  of  Lockport,  jet.  43,  w^as  thown  from  his  horse 
in  February,  1854,  striking  upon  his  right  elbow. 

Dr.  Maxwell,  an  experiences!  surgeon  of  Lockport,  examined  and 
JresseJ  the  fracture.  Dr.  Fassett  was  present  and  assisted  at  a  subse- 
jnent  dressing.  Three  surgeons,  who  examined  the  arm  before  Dr.  M., 
aJled  it  a  dislocation. 

Twelve  weeks  after  the  accident,  Mr.  B.  called  upon  me.  The  right 
nn  was  shortened  one  inch  ;  the  elbow  hung  off  slightly  from  the  body ; 
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the  upiRT  crjil  uf  tiie  lower  fra.giJK'iit  wa^  distiiK-tly  felt  in  fnmi  of  ilu^ 
shoulder-joiut,  nmler  tlie  clavicle,  tk'ling  very  uiucIj  like  the  hi^id  of  the 
bone.  The  tVugiiients  were  not  united,  but  they  could  be  Heize<l  c-n-' 
and  made  to  move  separat^^y  and  freely.  He  stated  to  me  tliiit  he  i- 
suhjeet  to  rheuniutisuK  nm\  cspCTially  in  the  shoulder  and  arm  of  die 
side  injured.     He  wished  to  know  whether  it  could  not  be  "resiet/' 

Two  yeai*8  after.  I  ff>und  the  bone  still  utiunited.     He  wa*,  however* 
able  tu  write  with  that  hand,  havirii^  first  liftc^l  his  arm  with  the  otherj 
hand  and  laid  it  njmn  the  tuble.  ^ 

(\\SE  4.  Simple  fraeture^  prohahljf  impacted ;  remilting  in  thfm^miUf* — 
Wni.  A.,  of  Buffalo,  tet.  15,  fc'Il  backwards,  June  4,  lH5o,  striking  on  hi* 
back  and  left  .shoulder.  \)y,  L.  saw  the  case  imraediately,  and,  regard- 
ing it  as  a  dislocation,  attempted  its  reduction.  He  8ubse<|uenlly  rty 
pmted  the  attempt.  I  S4iw  tlie  patient  with  Dr.  L.  on  the  tenth  day. 
The  arm  was  shortened  one  inch  and  a  half.  The  fragments  were  dis- 
placed fi>rwards»  |irojecung  iu  front  of  and  a  little  lielow  tl»e  joint.  As 
in  Case  ^^^  it  might  easily  be  mistaken  fr^r  the  head  of  the  bone  :  but  tlie 
difficulty  of  diagnosis  liad  been  very  much  lessened  by  the  subsidence  of 
the  swelling.  There  wa«  no  motion  between  the  fragments;  nor  could 
the  defonuity,  by  any  manipulation  or  extension,  be  made  to  diisiappt?ar. 
It  wiiN  jirobably  impacted. 

March  28,  lHr>6,  nearly  ten  months  after  the  accident,  I  found  the 
fiiigments  remaining  as  wlien  I  first  examined  the  limb,  and  the  arm 
sliorteued  one  inch  and  a  half.  The  elbow  hung  a  very  little  back  from 
the  line  of  the  body.  The  upper  end  of  the  lower  fragment  was  liftetl  to 
w^ithin  one  inch  of  the  head  of  the  humerus ;  the  upper  fmgment  having 
its  hea4l  in  the  socket,  with  its  low er  end  flownwards  and  forwards.  The 
ann  was,  however,  in  every  res]>ect  as  useful  as  before  it  was  broken. 
It  wa.s  e^jually  strruig,  and  he  could  raise  his  ai-ra  iis  high  and  move  it  in 
every  direction  as  freely  as  he  could  the  other, 

Cau%c%. — Epiphyseal  separations  behjng  almoat  exclusively  to  the 
periods  of  youth  and  childliood,  but  true  fractures  at  the  surgical  nt'ck 
iK'cur  most  often  in  adult  life;  with  the  exeeption  of  one  girl  ami  two 
lads,  aged,  respectively,  eleveu,  twelve,  and  fifteen  years,  all  of  the  ex- 
amples of  this  latter  aectdent  recorded  by  me  (44)  occurrcil  in  a^Iults; 
yet  8ir  A,  Cooper  declares  thc^io  fractuiTS  to  be  most  common  in  in- 
faticy,  while  Malgaigtie  hits  never  seen  a  case  in  a  person  under  fifty- 
three  years* 

Both  epi[iliyseal  separations  and  fractures  at  this  point  are  occasione*!, 
iu  most  ease>i.  by  diieet  blows  or  falls  upon  the  shcndder.  Of  thirty- 
one  examjdes  in  wliieh  I  ^i\i\  the  cause  recorded,  twenty-two  were  from 
djrLKJt  blows,  eight  from  itidirect  blows,  and  one  from  muscular  action, 
a8  in  throwing  a  ball.  Of  the  eight  resulting  from  indirect  blows,  one 
wai*  from  a  M\  upon  the  hand,  st*en  by  Desault.  and  seven  were  from 
fells  upon  the  elbow,  of  whieh  twc»  were  seen  by  I^esault,  and  five  by 
myself. 

PatJutJfHjif. — I  have  fouud  tfie  fragments  sensibly  displaced  in  twelve 
cases  out  of  seventeen;  a  (iroportion  much  greater  than  hjis  been  ob- 
sen^iHl  by  Malgaigne,  who  has  only  seen  a  displacement  twice  iu  moro 
than  twenty  eases.     It  is  certain,  however,  that  complete  or  sensible 
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nTJtfilaceinent  isUvsh  common  in  tins  fracture  tlisiii  in  most  other  fractures, 
the  hroken  ends  heing  retained  in  pluee,  prol»al»l\%  by  the  long  tendon  of 
the  biceps,  and  the  hmg  he.id  of  the  triceps. 

As  to  the  direction  of  the  displiieemeiit,  I  have  genera lly  found  tlte 
upper  end  of  the  lower  fniginent  dniwn  forwards  iind  upwardB  toward 
the  (umtcoid  process ;  in  one  of  which  examples  the  npper  fnignient 
pltiinly  foUoweti  in  the  mme  dirtrction*  Sir  Astley  Cooper  declares  that 
with  infiints  this  ilirei'tion  ih  constant,  anil  in  museum  specimens  I  liave 
seen  but  one  exception*  In  the  specimens  of  fracture  of  the  surgiciil 
Deck,  with  also  disphi cement  of  tlie  head,  belonging  to  Dr.  Pope,  this 
direction  of  the  fragments  is  plairdy  seen,  m  nUo  in  one  of  the  specimens 
belonging  to  l>r.  NeilK  of  the  Pennsylvania  Medtcjil  College,  where  the 
lower  fmgment  almost  re4rehes  the  coracoid  process,  and  in  n  speeimen 
contained  in  one  of  the  cabinets  of  the  rniversitj  of  Pennsylvaniti,  where 
the  upper  end  of  the  lower  fragraent  has  become  united  by  bone  to  the 
coracoid  process. 

The  only  exception  which  I  have  met  with  is  in  the  possession  of  Dr. 
Neilh  In  this  example  the  two  ends  are  tilted  toward  the  axilla,  I  am 
compeUe<l,  therefore,  to  doubt  the  accuracy  of  Mjdgaigne's  observations, 
who  thinks  he  has  seen  the  lower  fragment  most  often  drawn  toward  the 
axilla,  as  well  as  the  observations  of  those  who  think  tliat  the  upper  trng- 
ment  is  generally  displaced  outwards ;  yet,  no  doubt,  they  do  sometimes 
aasume  this  position.  Desault  has  seen  them  both  thrown  backwards; 
while  Dupuytren,  Palettu,  and  others  have  seen  them  pushed  outwards; 
And  I  have  in  my  collection  the  copy  of  a  specimen  in  which  both  frag- 
nient<«  are  drawn  outwards,  but  the  lower  fragment  is  to  tlie  inner  side 
of  the  upper. 

Wlien  the  fracture  occurs  at  or  near  the  epiphysis,  it  is  sometimes  ac- 
companied with  impaction,  of  the  same  character  liS  we  have  already 
described  when  speaking  uf  fractures  through  the  tuberck^.  Robert 
Smith  ha^  given,  in  his  treatise,  an  engraving  intended  to  illustrate  the 
relative  position  of  the  fragment's  in  extraca]>sular  impacted  fractures, 
null  the  line  of  separation  very  nearly  corresponds  to  the  line  of  junction 
of  the  epiphysis  with  the  shaft. 

But  in  a  majority  of  cases  no  impaction  occurs.  Dr.  Charles  A.  Pope, 
of  St.  Louis,  Mo.,  ha.s  two  specimens  of  this  kind,  in  which  no  union  has 
taken  place,  tior  is  there  any  evidence  that  impaction  had  ever  occurred. 
In  one  C4ise  the  line  of  fracture  commences  at  the  junction  of  the  head 
with  the  shaft,  and  extends  thence  irregularly  across  to  a  point  half  an 
inch  helow  tlie  greater  tuberosity.  In  the  second  specimen  the  fracture 
commences?  at  the  same  point,  and  teiminates  tliree-fjuartcrs  of  an  inch 
below  the  gi'eater  tuberosity.  In  relation  to  these  bones,  Dr.  Pope 
reiD&rks:  "  These  are  not  cases  of  detach  ment  of  tlie  epiphyses,  as  the 
bnnes  are  evidently  those  of  adults,  and  tliere  is,  at  their  lower  extremi- 
t\m  above  the  condyles,  no  trace  of  an  epiphyseal  line.'' 

Results* — Sixteen  of  the  examples  of  fraeture  of  the  surgical  neck 
recorded  by  me  are  known  to  have  resulted  in  perfect  limbs:  that  is  to 
tmw  there  is  uo  displacement,  overhipping,  or  shortening,  and  the  patients 
biivc  recovered  the  free  use  of  the  limbs.  These  were  alL  piobably, 
exaraples  in  which  no  displacement  ever  occurrtnl.     Uf  the  remainder, 
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lill,  SO  far  as  I  huve  been  able  to  rleterraine,  have  united  with  iioiiie  tli^| 
pkcement  ;  Imt  in  neaiiv  all  tlie  functions  of  the  limb  have  bei*n  fully 
or  uliao8t  fully  restored.  The  only  ext"e]»tiori  I  can  recall  is  the  »«ngl6< 
one  in  winch  no  bony  nnion  ever  took  place  (Ca^e  3*  RejKirt  on  Def, 
after  Fruc). 

St/Hi/*fnfns,  ur  I)iffrrenfialI)iagtymH  of  Aecuk'ntm  about  thr  Shmihhf' 
Joint. — No  place  could  be  more  appropriate  than  this  to  call  attcntioti 
to  the  diffieiiltv  of  rliagno^iw  in  the  case  of  aceiJents  about  the  shonhler- 
Joint.  a  difticulty  which  surgeons  have  eonstanily  recognized,  and  which 
hijs  somctiine.s  rendered  dia;rnusis  impossible* 

Let  us  firsit  study  the  ordiiuiry  signs  of  a  dislocation  at  the  shoulder- 
joint,  regiirding  this  a«  the  typt>  with  which  the  other  accidents  are  to 
be  compared, 

a.  Sn/jtft  of  a  Duhcation*  (Cause,  generally  a  fall  upon  the  elbow 
or  hnnd,  yet  not  very  unfrwpiently  a  direct  blow.)  * 

L   Preternatund  ini  mobility. 

2.  Absence  of  crepitus. 

3.  When  the  bone  is  brought  to  its  place,  it  will  usually  remain  with* 
out  the  employment  of  force. 

These  three  are  common  signs,  whicli  apply  to  any  other  joint  as  well 
as  to  die  slioulder. 

4.  Inability  to  pkice  tlie  hand  upon   tfie  opposite  shoulder,  or  to  hav< 
it  (iK'iced  there  by  an  assistant,  while  at  the  same  time  the  elbow  touch< 
the  breast.     Thii?*  is  a  sign  common   to  all  of  the  dislocationsi  of  the 
shoulder,^ 

Tlie  tbllowing  are  special  j^igns.  or  such  as  belong  only  to  particular 
dislocjitions  of  the  shoulder. 

5.  Deprei3sion  under  the  acromion  process ;  always  greatest  under- 
neath the  outer  extremity,  but  more  or  less  in  front  or  behind,  accordLng 
a^  the  dislocation  may  be  into  the  axilla,  forwards  or  backwards. 

6.  Round,  smooth  head  of  the  bone  sometimes  felt  in  its  new  situa- 
tion, and  very  jihiinly  removed  from  its  socket :  moving  with  the  shaft. 
Absence  of  the  head  of  tlie  bone  from  the  socket. 

7.  Elbrjw  carried  outwnr<ls,  and  in  ceitain  cases  forwards  or  back* 
wards,  and  not  ea^sily  pressed  to  the  side  of  tne  body. 

8.  Ann  lengthened  in  the  subcuracoid  and  subglenoid  dislocations: 
and  only  shortened  in  the  subclavicular  and  subspinous.  Occasionally^ 
in  old  cases,  the  head  of  the  humerus,  leaving  the  subglenoid  position. 
becoTUPs  subscapular,  being  placed  upon  tlie  centre  of  the  scapula,  and 
the  sirtii  is  shortened* 

b.  Sn/ntf  tif  ft  Fracture  f{f  tkf  Neck  of  the  tScapuhi^  {C<xtise,  gen- 
enilly  a  direct  blow;  exceedingly  rare.) 

1.  Preternatural  mobility.  | 

'2,  Crepitus,  generally  detected  l)y  placing  tlie  tinger  on  the  coracoid 
pmeess,  ami  the  opyjosite  hand  upon  the  back  of  the  iicapula,  while  the 
head  of  the  humerus  is  ])ushed  outwards  and  rottited.  ■ 

3,   When  reduced,  it  will  not  remain  in  place. 

*  Report  on  a  New  Principle  of  Dhi\;nmh  in  Bislociilions  of  the  Shoulder-joint,  by 
L.  A,  l>iigHB,  Frut  of  Surgery  in  the  Medical  Coll<*ge  uf  Georgia.  Trans.  Amer, 
Meil,  A(j8oc,t  vol.  X.  p  175. 
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4.  The  hand  may  generally,  but  with  difficulty,  be  placed  upon  the 
opposite  shoulder,  with  the  elbow  resting  upon  the  front  of  the  chest. 

5.  Depression  under  the  acromion  process,  but  not  so  marked  as  in 
dislocation. 

6.  Head  of  the  bone  may  be  felt  in  the  axilla,  but  less  distinctly  than 
in  dislocation.  Never  much  forwards  or  backwards.  Head  of  the  bone 
moves  with  the  shaft.  Head  of  the  bone  not  to  be  felt  under  the  aero- 
mion  process,  although  it  has  not  left  its  socket. 

7.  Elbow  carried  a  little  outwards,  but  not  so  much  as  in  dislocation. 
Easily  brought  against  the  side  of  the  body. 

8.  Arm  lengthened. 

9.  The  coracoid  process  carried  a  little  toward  the  sternum,  and 
downwards. 

10.  Pressing  upon  the  coracoid  process,  it  is  found  to  be  movable, 
and  it  is  also  observed  that  it  obeys  the  motions  of  the  arm. 

c.  Signs  of  a  Fraeture  of  the  Lotver  or  Anterior  Lip  of  the  Glenoid 
Goxity.     Not  yet  fully  determined. 

d.  Signs  of  Fracture  of  the  Anatomical  Neck  of  the  Humerus, 
Intracapsular.  {Cause^  a  direct  blow ;  generally  opening  to  the  joint, 
bm  not  always.) 

1.  Mobility  not  increased,  nor  diminished. 

2.  Crepitus,  generally  discovered  by  pressing  up  the  head  of  the 
bone  into  its  socket  and  rotating;  or,  when  the  tubercles  are  also 
broken,  by  grasping  the  tubercles  and  rotating  the  arm. 

3.  Fragments  not  generally  displaced. 

4.  The  hand  can  be  placed  easily  upon  the  opposite  shoulder,  with  the 
elbow  against  the  front  of  the  chest. 

0.  Very  slight,  if  any,  depression  under  the  acromion  process. 

6.  Head  of  the  bone  genenilly  in  its  socket,  but  not  felt  so  distinctly 
a-"  before  the  fracture. 

T.  Elbow  falls  easily  against  the  side  of  the  body,  or  is  easily  placed 
there. 

^-  Ann  not  lengthened,  nor  appreciably  shortened,  unless  the  head 
^►e  driven  so  much  into  the  body  as  to  separate  the  tubercles. 

''•  In  this  latter  case  there  are  present  also  the  signs  of  fracture  of 
the  tubercles. 

^-  ^iyns  of  Fracture  of  the  Humerus  through  the  Tubercles,  Extra- 
""Clmlar,     (Cause,  direct  blows.) 

The  signs  which  characterize  this  accident  are  more  obscure  than  in 
either  of  the  other  shouhler  accidents.  They  are  mostly  negative,  and 
will  not  generally  be  determined  positively  except  in  the  autopsy. 

1.  Generally,  there  is  neither  marked  mobility  nor  immobility,  ex- 
cept what  immobility  may  be  due  to  a  contraction  of  the  muscles. 

-.  Crepitus,  discovered,  but  not  so  easily  a>s  in  intracapsular  frac- 
tures, hy  rotiiting  the  ann  while  the  tubercles  are  grasped  firmly. 

•i  If  displacement  exists,  the  fragments  are  not  always  easily  kept 
in  place  when  once  reiluced. 

4.    The  hand  can  be  placed  upon    the   opi)Osite   shoulder,  with  the 
elhovr  against  the  front  of  the  chest. 
r>.  No  depression  under  the  acromion  process. 
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6.  Head  of  the  bone  in  its  socket,  and  moving  with  the  shaft,  "^^-JBa 
as  is  usually  the  case,  it  is  impacted. 

7.  Elbow  hangs  against  the  side  of  the  body. 

8.  Ami  shortened  when  impacted,  but  not  much. 

f.  Signs  of  a  Longitudinal  Fracture  of  the  Mead  and  Neclc^  or 
splitting  off  of  the  Greater  Tubercle,  (Catise,  direct  blow  upon  the 
front  of  the  shoulder.) 

1.  Mobility  of  the  limb  natural. 

2.  Crepitus ;  elicited  especially  by  grasping  the  tubercles  and  rotat- 
ing the  arm,  or  by  earrjnng  it  up  and  back  and  then  rotating. 

8.  When  reduced,  the  fragments  will  not  remain  in  place. 

4.  The  hand  can  be  placed  upon  the  opposite  shoulder,  while  tb^ 
elbow  rests  against  the  front  of  the  chest. 

5.  Some  depression  under  the  acromion  process. 

(j.  A  smooth  bony  projection  directly  underneath  the  coracoidproceg*?^ 
or  close  upon  its  inner  or  outer  side,  moving  with  the  shaft  The  hes^ 
of  the  bone  cannot  be  felt  in  the  socket,  yet  the  space  under  the  acro^ 
mion  is  not  entirely  unoccupied. 

7.  Generally,  but  not  always,  the  elbow  hangs  against  the  aide* 
Sometimes  it  inclines  a  little  backwards.  It  can  always  be  easily 
brought  to  the  side. 

8.  Arm  generally  neither  lengthened  nor  shortened. 

9.  A  remarkable  increase  in  the  antero-posterior  diameter  of  the  upper 
end  of  the 'bone. 

10.  A  deep  vertical  sulcus  between  the  tubercles,  corresponding  with 
the  uj)per  part  of  the  bicipital  groove. 

g.  /Signs  of  a  Fracture  through  the  Surgical  Neck-  {Cause^  gen- 
erally direct  blows,  but  in  old  people  frecjuently  caused  by  a  fall  upon 
the  elbow.) 

1.  Pieternatural  mobility  often,  but  not  constantly,  present. 

2.  Crepitus,  produced  easily  when  there  is  no  impaction,  or  when  the 
displacement  is  not  complete,  but  with  diflSculty  when  impaction  exists 
or  the  displacement  is  complete. 

8.  When  once  the  fragments  have  been  displace<i,  it  is  exceedingly 
difficult  ever  afterward  to  maintain  them  in  place. 

4.  The  hand  can  be  easily  placed  upon  the  opposite  shoulder,  while 
the  elbow  rest>i  against  the  front  of  the  chest. 

5.  A  slight  depression  ])elow  the  acromion,  not  immediately  under- 
nejith  its  extremity,  but  an  inch  or  more  below. 

6.  Head  of  the  bone  in  the  socket,  and  moving  with  the  shaft  when 
impacted,  but  not  moving  with  the  shaft  when  not  impacted.  The  upper 
end  of  the  lower  fragment  being  often  felt  distinctly  pressing  upwards 
toward  tlie  coracoid  j)rocess ;  its  ])roken  extremity  being  easily  dis- 
tinguished by  its  irregularity  from  the  head  of  the  bone. 

7.  Elbow  hanging  against  the  side  when  the  fragments  are  not  dis- 
])laced,  but  away  from  the  side  when  displacement  exists. 

8.  Length  of  arm  unchanged  unless  the  fragments  are  impacted  or 
overlaj)j)C(l ;  or  both  fragments  are  much  tilted  inwards.  If  the  frag- 
ments are  comj)letely  displaced,  the  arm  is  shortened. 

h.  Signs  of  a  Separation  of  the  Epiphysis,     {Cause^  direct  blows.) 
1.  Preternatural  mobilitv. 
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Feeble   ert^piluft;    lewi*    ruiii;li    tliuii    tlie    crepitus   produced  when 
"okeu  bones  are  rubbed  against  each  f>ther. 

3.  FnijafineiiiH  replaced  are  not  eii^ily  iiiaitituiiifd  in  place,  imlc^8  the 
luction  haa*  been  eflVctcd  by  Mcwrc^-s  method. 

4.  Same  as  in  preeediiig  variety  of  fracture. 

5.  Tlie  deprc'^iiiion  \»  not  immediately  utider  the  acromion,  yd  higher 
llian  in  most  fractures  of  the  .surgical  neck,  perha|*s  oiie  inch  beh)W  the 

pn anion  proces,H. 

tJ.  Head  of  the  bone  in  its  socket,  and  not  moving  wirh  the  shaft. 
rj>per  end  of  lower  fniguient  projecting  in  front,  when  displacement 
ctHti*,  and  feeling  les4K  ^Imrp  and  angnl;ir  tbtin  in  case  of  a  broken  bone; 
»din*<i,  being  slightly  convex  and  rather  smfX>th,  it  may  easily  be  mis- 
iken  for  the  head  of  the  l>one, 

7,  Same  as  preceding  variety. 

8.  Length  of  arm  not  chaTigcd  unless  the  fragments  are  overlapped, 
b^ith  fnigment*  are  tdted  upon  each  other.     Wbtni  the  fragments  are 

eerlapiM?<l,  the  arm  is  shortened. 

H,  Thb  accident  is  peculiar  to  the  young.  It  can  seldom  occur  after 
de  iwentietii  year. 

There  are  other  acci«lents  abt»ut  the  shoulder-joint,  such  as  a  patho- 
logical partial  luxation  of  the  fiumerus,  dislocati^m  of  the  tendon  of  the 
■ice|jus*  etc.,  whicli  might  possibly  l*e  confonnde4l  with  fractures,  but  the 
Misifleniiion  of  which  I  shall  reserve  for  another  time. 

My  Headers  will  here  permit  me  to  t[Uote  at  k^ngth  a  portion  of  a  din- 
cnl  )e<*ture  delivered  by  myself  at  BclknTie  Hospital,  in  1875,  calling 
Ittentiofi  to  two  new  difterential  signs :^ 

*^*' Examples  of  errors  of  diagnosis  in  the  case  of  injuries  involving  the 
boiilder-joint  are  very  fretjuent.  My  pci-soual  experience  furnishes  nie 
rith  nrobablv  forty  or  fifty  ca^es  in  which  the  head  of  the  humeru.s  has 

en  supposed  to  be  dislocated  wlien  it  was  not;  or  in  which  it  ha^  been 
ip|K)^d  to  be  broken  when  it  was  not.  For  this  reason  it  is  important 
liat  we  be  informed  of  every  known  riieans  of  diagnosis;  and  to  those 
rhich  are  already  known  and  jiublished  I  will  now  add  two  more,  of 
rhich  we  will  be  able  pretty  often  to  avail  ourselves. 

*^When  the  head  of  tlie  humerus  is  in  its  socket  it  projects  outwards, 
?Tond  the  extremity  of  the  acromion  prin*ess,  from  iialf  an  incli  to  an 
aeli;  varying  more  or  less  according  to  tlie  age  and  size  of  the  pei*son» 
It  projects*  also  in  front  (d'  the  acromion  process  a  little,  but  not  at  all 
^  phind. 

•'In  case  of  a  dislocatioTi,  in  whatever  direction  the  head  of  the  hu- 
[ipni8  is  displaced^  there  can  be  mi  bony  projection  **utwards  beyond 
lie  acromion  process.  This  fact  may  be  ascertained  always,  unless 
Jiere  is  very  great  swelling  of  the  soft  parts  over  the  point  of  the  shoul- 
'fr;  but  it  will  be  necessary  that  we  should  l>e  fiimiliar  with  the  natund 
lijtiine  of  the  acromion  pnx'ess,  and  this  is  a  study  which  medical  men 
IK*  much  neglect,  namely,  the  study  of  the  natural  form  of  the  surface 
~  the  body,  or  what  I  call  "Superficial  Anatomy.'     We  must  learn  to 

1  Two  New  Difforputinl  Signs  of  Dlslootiiioii  of  the  8boulder.  Clinical  Lecture 
h\  tJ»^  jmlhorftt  Bellevue  Hospital.     Med.  Recji^l,  Mnirh  27,  1875,  p.  220. 
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kimvv  where  m  the  outei*  end  of  the  clavicle,  where  m  the  outer  eaJ  of 

thf  Hcromiim  procees,  and  where  is  the  coraeoifl  j>r(>ceiM,  if  we  expect  16 
♦k'teraiint'  the  existence  or  absence  of  a  ilishK*atiun  of  the  nhi»uhlcT.  Thw 
exurfise  you  can  pursue  in  your  bedrooms,  on  your  own  persons  or  on 
the  pei'sons  of  others.  With  a  cunicrsdiuir  j>encil»  moi^ienecl  with  the 
tincture  of  iodine,  you  can  mark  out  n[M>n  the  skin  the  line  of  the  cbvi- 
ek%  acromiftn  process,  spitjc  'if  the  scapuln,  etc.  In  attempting  thi?  for 
the  first  time  you  will  probable  fiutl  that  there  is  much  to  leani  that  yon 
did  rn»t  kiu»w  befoi'e,  however  thoroughly  you  have  studied  the  anatfuuy 
of  the  shouMer  in  the  dissecting-room,  when  the  skin  is  remove<l.  Tlie 
same  applies  to  all  the  other  joints  of  the  body;  and  now  you  will  un<hT- 
stand  why  some  men,  perhaps  wholly  ignorant  of  anatomy  iis  it  is  u-sujtlly 
taught,  but  familiar  by  long  practice  with  superficial  anatomy,  will  re- 
cognize in  a  moment  the  nature  of  a  joint  injury%  which  you  may  fml 
after  a  very  careful  examination  lo  detect. 

**Let  us  return  tn  the  t'onsiderntion  of  the  two  special  signs  of  shoulder- 
joint  disbx-ation  (liable  to  nnly  oneexcej>tion,  a«  I  shall  hereafter  explain), 
which  I  wish  to  H<ld  to  those  already  given  by  surgical  writers. 

*'/V/*«f.  While  the  head  of  the  humerus  remains  in  its  socket,  if  a  nilo 
be  laid  upon  the  outside  of  the  arm  froti*  the  shoubler  to  the  elbow,  it 
will  !i*»t  touch  the  acromion  pri»cess,  but  will  be  <listant  from  it  at  leii*»t 
half  an  inch,  genemlly  out!  inch  or  more.  On  the  other  hand,  if  the 
Ijone  is  removed  frfun  the  socket,  in  whatever  direction  it  may  he  dis- 
placed, whether  forwanlt!^,  downwards,  or  backwanb*,  unless  the  shoulder 
is  much  swollen,  the  rule,  plac'e<l  in  the  manner  above  statetl,  will  touch 
the  acromion  process. 

"AVrom/.  If,  stanfiing  behind  the  patient  (in  cose  of  the  right  slioul- 
cler),  the  thumb  and  forefinger  of  the  left  haml  are  made  to  gnLsp  the  top 
of  the  shouhler  in  stieh  a  manner  that  the  iiilerdigital  commissure  shall 
rest  upon  the  aen>mion  proce^ss,  just  outside  of  the  acromio-clavicular 
articulation;  and  if  then  the  finger  and  tliumb  ai*e  dmpped  perjiendica- 
liirly,  the  tip  of  tlie  finger  will  (in  case  the  hea<l  of  the  humenis  is  not 
disb>cated)  rest  upon  the  eentrt^  of  the  round  up[K?r  extremity  of  the 
hrnuerus,  as  it  projects  in  front  of  the  acromion  ju*ocess,  while  the  end  of 
thi"  tliinub  will  rest  upon  the  head  of  thf  humerus  b€»hinil:  but  the  head 
will  be  felt  indistinctly  by  the  thumli,  for  the  rettson  that  instead  of  pro- 
jecting as  it  does  in  front,  it  actually  recedes  a  little  beneath  the  iwro* 
mi<ui  process.  [Jp  to  this  moment  the  surgeon  may  entertain  some 
doubt  whether  he  is  actually  gr;u*|iing  with  liis  thumb  and  finger  the 
head  of  the  bone;  but  if  he  now  moves  the  elbow  of  the  injured  limb 
.forwards,  sc»   as    to  carry  the  head  of  the  humerus   backwards  in  its 

i^ket,  he  will  feel  it  ])ress  strongly  upon  the  thumb,  and  this  will  be 
'eonelusive.     If  a  dislocation  exists,  the  head  of  the  bone  cannot  be  felt 
in  this  situation,  and  by  the  thumb  thus  placed. 

**As  we  have  said  before,  both  of  thcst'  differential  signs^  in  their 
application  to  shoulder-joint  injuries,  are  liable  to  one  exception.  The 
phetn>mena  would  be  the  same,  so  far  sis  these  two  signs  are  eonccmetl, 
whether  there  was  a  dislm^tion  of  the  head  of  the  humerus*  or  a  frac- 
ture with  displacement  of  the  neck  of  the  scapula.  The  latter  nccidenl 
must,  therefore,  be  first  excluded  by  a  careful  application  of  the  rnlei4  of 
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Kagnosis  given  in  our  treatises  upon  surgery ;  but  that  upon  which  you 
BMi  most  safely  rely  is  the  relative  infrequency  of  the  two  accidents. 
It  is  doubtful  whether  a  long  and  active  surgical  practice  will  ever  fiir- 
mah  you  with  an  example  of  fracture  of  the  neck  of  the  scapula,  while 
yoa  will  meet  with  a  great  many  cases  of  dislocation  of  the  shoulder." 

Treatment — I  have  already  spoken  of  the  treatment  of  fractures  of 
the  neck  of  the  scapula,  and 'my  remarks  will  now  be  confined  to  frac- 
tMw  of  the  upper  end  of  the  humerus. 

Fractures  of  the  Anatomical  Neck;  Intracapsular. — As  has  already 
keD  stated,  these  are  generally  compound  fractures,  and,  from  the  ex- 
tent of  the  injury,  often  demand  resection,  or  amputation  of  the  entire 
win.  If  an  effort  is  made  to  save  the  arm,  splints  will  not  be  applied, 
ind  the  treatment  will  have  little  or  no  reference  to  the  existence  of  a 
fiictnre ;  it  will  be  directed  only  to  the  reduction  or  prevention  of  the 
inflammation,  etc. 

Simple  fracture  of  the  anatomical  neck,  if  not  entirely  within  the 
cipsule,  without  any  external  wound  communicating  with  the  joint,  and 
iccompanied,  as  it  is  sometimes,  with  impaction,  may  unite,  or  the  upper 
Bragment  may  become  incased  in  the  lower. 

It  is  not  proper  in  such  cases  to  employ  great  violence  for  the  purpose 
rf  detecting  crepitus,  lest  the  fragments  should  become  displaced ;  and 
if  the  arm  should  be  found  to  be  a  little  shortene<l,  it  must  not  be  ex- 
tended, with  a  view  to  overcoming  the  shortening,  since  upon  the  impac- 
tion probably  depend,  in  a  great  measure,  the  chances  of  union. 

The  elbow  and  forearm  may  be  suspended  in  a  sling,  while  the  arm 
is  gently  supf)orted  against  the  side,  merely  to  insure  quietude.  No 
^iints  are  necessary  or  useful. 

Treatment  of  Fractures  through  the  Tubercles  {Extracapsular);  Nan- 
kpactetl  and  Impacted, — In  these  .  cases,  also,  the  fragments  being 
jeldom  displaced,  verj'  little,  if  any,  mechanical  treatment  is  demanded, 
i  sling  is  all  that  is  usually  required.  If,  however,  on  account  of  dis- 
placement of  the  fragment,  a  splint  is  thought  necessary,  it  must  be  ap- 
plial  in  the  manner  hereafter  to  be  directed  in  cases  of  fractures  of  the 
wipcal  neck. 

If  impaction,  with  shortening,  exists,  the  same  remarks  are  apj)licable 
kere  as  in  intracapsular  imj)acte<l  fractures,  namely,  that  we  ought  not 
t'>rr>tate  the  limb  much,  nor  violently,  in  order  to  discover  crepitus,  nor 
in^ke  extension  with  the  view  of  overcoming  the  shortening,  since  the 
&»gments  unite  more  j)romptly  and  certainly  when  the  impacti(m  re- 
Biaias,  and  its  continuance  in  no  way  danuiges  the  usefulness  of  the 
limb. 

Treatment  of  Lonijitudinal  Fracture  of  the  Head  and  Xeek,  or  of  a 
Separation  of  the  Greater  Tubercle. — In  the  <mly  instance  which  I  have 
'eeo;:nize<l  as  a  fracture  of  the  greater  tubercle,  and  already  referred  to, 
ke  displacement  was  moderate,  and  could  not  be  overcome  either  by 
hange  of  position  or  by  pre**sure  Avith  extension.  The  j)atient  was, 
lerefore,  merely  laid  upon  his  back  in  bed.  No  dressings  of  any  kind 
ere  employed,  and  the  fragments  seemed  to  unite  ])romptly,  and  with 
>  increase  in  the  displacement. 
If  the  displacement  is  originally  more  considerable,  attempts  ought 

18 
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to  be  made  to  reiUice  the  fragments,  by  extension  and  abdoctio! 
of  the  arm,  with  direct  pressure;  yet  they  will  not  generally  prov 
completely  successful,  nor  will  it  be  found  easy  to  retain  them  whe 
reduced. 

Mr.  Mayo  treated  a  fracture  of  this  character,  which  occurred  in 
man  of  sixty  years  of  age,  with  a  figure-of-8  bandage,  and  a  sling,  wit 
a  lathe  splint  on  the  other  side  of  the  humerus,  the  upper  part  of  whiel 
was  made  to  bear  on  the  fragments,  by  uniting  the  upper  part  of  dw 
circular  arm  roller  to  the  figure-of-8  bandage.  "  The  iracture  nnited 
favorably,"  he  says,  but  we  presume  that  he  does  not  mean  to  affirn 
that  it  united  without  any  degree  of  displacement ;  a  result  which  prob- 
ably ought  never  to  be  expected.  Mr.  Mayo  adds,  however,  that  *'fcr 
a  long  time  the  patient  had  some  diflBculty  in  carrying  the  arm  baA- 
wards."^ 

Treatment  of  Fractures  of  the  Surgical  Neck^  including  Separatitmi 
at  the  Epiphysis. — We  have  already  considered  the  value  of  Moore's 
method  of  reduction  in  cases  of  incomplete  epiphyseal  separations  of 
the  upper  end  of  the  humerus ;  but  the  reduction  having  been  accon- 
plished,  I  see  no  reason  to  suppose  that  the  indications  of  treatment  cia 
essentially  vary  in  separations  at  the  epiphysis  from  those  in  tree  (na- 
tures through  any  part  of  the  surgical  neck,  since  the  relative  action  d 
the  muscles  remains  the  same,  and  the  direction  of  the  displacement  i^ 
generally  the  siime.  My  remarks,  therefore,  upon  this  point  mav  be 
considered  as  equally  applicable  to  fractures  and  epiphysary  separatiow. 

In  a  considerable  proportion  of  these  cases  not  much  displacement  of 
either  fragment  takes  place,  and  consequently  we  have  only  to  app!y 
such  mo<lerate  retentive  means  as  will  insure  quiet.  Indeecl,  under  suck 
circumstances  we  might  not  hesitate  to  adopt  the  {nature  treatment 
practised  by  Dupuytren  in  two  oases,  both  of  which  terminated  favo^ 
ably.  The  treatment  consisted  in  placing  the  arm,  semi-flexed,  on » 
pillow,  the  pillow  bcinir  arranged  so  as  to  form  a  pyramid,  the  summit 
of  which  was  lodged  in  the  axilla,  while  the  elbow  was  secure<l  to  tbf 
side  of  the  body  ])y  a  bandage.^ 

Fnliappily,  however,  as  we  have  seen,  this  condition  is  not  alwij^ 
present ;  the  most  fre(iueiit  form  of  displacement  being  that  in  which  thf 
lower  fragment  is  <lrawn  upwards  and  inwards,  or  toward  the  coracoia 
process. 

In  such  cases  it  will  require,  often,  no  little  perseverance  and  skill  to 
effect  reduction,  if  it  is  not  foun<l  to  be  actually  impossible,  and  stip 
more  to  retain  the  bones  in  place  when  once  reiluc^.  Indeed,  it  i* 
j)n)])er  to  say  that  a  comi>lete  reduction  is  seldom  accomplisheil  and  pe^ 
manontly  maintained,  owing,  probably,  to  the  advantageous  action  « 
the  nmscles  which  Umd  to  produce  the  displacement,  and  in  part  also  to 
tlic  difficulty  of  M|»plying  any  apparatus  or  dressing  which  shall  act  effi- 
ciently upon  the  fra;rmcnts. 

Sir  Astlcy  Cooper  recommentls  for  this  accident  a  couple  of  s]dints,t< 
lie  jdaciMl  oia»  in  front  of  and  one  behind  the  shoulder,  an  axillary  i»aJ 

1  IJ.  C()«>i»frS  r-diiion  of  Sir  A.  ('noper  on  Dislociitions,  etc.,  American  editio 
p.  S:io. 

2  Dupuytren  un  IJonot,  .Sydciiliani  edition,  p.  ?*0. 
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a  I'laviruiar  haiiila|rt\  nn<\  u  ftliiig;  the  ^lia^  l)oing  mu<lf  tn  suspend  miiIj 
the  wriht,  and  not  the  elbow,  8inee  hv  hml  obi^ervt'd  thnt  whuJi  the  elbow 
was  lifted  the  np}>er  eiiil  of  the  shaft  was  inclined  tcj  full  forwards, 

Mr.  Tyrrel  infoniieil  Mr.  CVH:)per  tliat  in  a  .simihir  ea^Ne  he  had  foimd 
the  bone  l)€St  Tnaint«ined  in  iXh  natural  position  h\  its  being  miffed  and 

j^pcifted  at  ritrht  angle,s  wirh  the  side,  by  a  rectangnhtr  sjjlint,  a  part 

whieh  rented  against  the  side,  while  tlie  unn  repose<l  npon  the  other 
{Wirt ;  and  until  he  hail  made  use  of  this  phiri,  he  could  not  succeed  in 
n*iii<tvin^  the  <leforuiity,  or  in  kee]>iug  the  bone  in  its  [thice. 

The  ffdhiwing  is  the  phm  which  I  have  mynelf  generally  preferreil ; 

Twii  splints  are  prejiiired,  made  of  felt,  gutta  pereha,  gura-shellac 
clothe  or  lesither.  The  two  latter  are  the  most  eeononiietd,  generally 
numt  ejj^ilv  obtained,  Jind  Jinswer  the  jiurpose  m  well  as  either  of  tlie 
otlierti*  Ihe  leather  to  be  eniplojed  should  be  sole  leather,  of  niediuni 
£hickneh8.  and  heuilock  tanned.  (See  General  Treatment  of  Fractures, 
Chapter  VL) 

The  **  long  "  splint  mu8t  be  long  enough  to  extend  fi-om  the  top  of  the 
acromion  prix*e^  to  a  point  just  above  the  extei*nal  condyle.  The  foim  of 
the  letither  splint,  before  it  18  niouhled,  is  represented  in  the  accompanying 
woodcut.  Fig*  72.     It  is  then  to  be  bevelled  or  thinned  along  its  edges 
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Pl»d  of  mthor*i  hmg 
iMtber  mrm-iptiDt. 


Long  leather  splint  olosed 
nt  top,  and  in  fhape. 


Short  tpllnt. 


by  shnving  a  thin  ribbon  from  the  margins  on  the  side  which  is  to  la?  laid 
ftgaini^t  the  ann  ;  a  few  holet=i  are  to  he  made  with  a  bmil-awl  on  the 
nmrginii  of  the  V-?*btipcd  section  at  the  upper  end.  Having  soaked  the 
ffplint  in  water  a  few  minutes^  ar  until  it  is  rendere<l  slightly  flexible,  it 
i«  rvdleil  up  from  it^  two  sides  until  it  has  the  natural  curve  of  the  cir- 
cumference of  the  ann.  If  it  is  wet  too  much  it  will  yield  under  the 
prw<«iire  of  the  bandages,  and  this  is  not  desirable.  It  ought  to  l#e 
iiighL  or  nearly  m.  in  its  longitudinal  axis,  except  at  the  top,  where  it 
dbnirtsi  the  end  f»f  the  shouhlor;  and  it  should  be  indexible  when 
AppliiKl,  the  splint  touching  the  ann  finuly  only  over  the  head  and  tuber* 
wltiix,  und   alon*.^  the   lower  portion  of  the  humerus*.      The  V-shaped 
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section  at  the  top  of  the  splint  is  then  closed  with  strong  linen,  or  shoe- 
maker's thread ;  and  in  order  to  give  it  a  more  regular  curve,  and  to 
render  it  smooth,  it  may  be  hammered. 

Some  of  the  splints  which  surgeons  prepare,  in  imitation  of  this  gen- 
eral plan,  extend  too  far  upon  the  shoulder,  and  are  liable  to  be  diflturW 
in  the  motions  of  the  nec^k  or  of  the  arm.  It  is  only  necessary  that  the 
splint  should  embrace  the  shoulder  sufiiciently  to  prevent  its  sliding  j 
down.  The  splint  will  now  be  completed  by  inclosing  it  in  a  loose  flan- 
nel siick,  stitched  on  the  outside.  If  the  aim  is  swollen  and  tender,  or 
the  skin  very  delicate,  a  thin  sheet  of  cotton  wadding  should  be  laid 
between  the  cover  and  splint. 

The  ** short"  splint  made  of  leather,  or  gum-shellac  cloth — ^binden' 
board  will  answer  equally  well — carefully  trimmed,  and  covered  irith 
flannel  cloth,  must  have  sufficient  length  to  extend  from  the  free  maigin 
of  the  axilla  to  the  internal  condyle,  taking  care  that  it  shall  not  tonch 
either.  The  purpose  of  this  splint  is  not  to  support  the  fragments,  for  it 
is  apparent  that  it  cannot  extend  so  high,  even,  as  the  point  of  fracture; 
but  it  is  solely  to  protect  the  delicate  skin  beneath  the  arm  from  4« 
bandages,  which  are  apt  to  fonn  cords  and  cause  excoriations.  In  thii 
point  of  view  it  is  of  great  importance,  and  cannot  properly  be  (Hnittei 

The  splints  being  laid  upon  the  arm,  and  while  extension  and  counte^ 
extension  are  maintained  by  assistants,  for  the  purpose  of  restoring  the 
fragments  to  position  if  possible,  the  surgeon  will  apply  a  roller,  in- 
closing the  splints,  from  the  elbow  to  the  axillary  margins.  This  roller 
must  be  carefully  stitched  to  the  covers  of  both  splints.  A  second  roller 
is  then  carried  from  the  top  of  the  long  splint  to  the  opposite  axilla,  and 
by  several  successive  tunis  the  upper  end  of  the  splint  and  the  shoulder 
are  comj)letely  covered  in.  This  is  also  to  be  made  fest  to  thecorerrf 
the  long  s])lint,  by  stitches.  Finally,  a  third  roller  is  made  to  indose 
both  the  body  and  the  lower  j)ortion  of  the  arm ;  and  the  forearm  is 
secured  at  a  right  angle  with  the  ann  by  a  sling,  looped  under  the  fcre- 
anil.  It  is  important  that  the  sling  shall  not  embrace  the  elbow,  j*ince 
it  will,  if  thus  apj)lie(l,  tend  to  displace  the  fragments  and  drive  them 
past  each  other. 

The  bandage  or  roller  hitherto  ai)plie<l  by  surgeons  to  the  hand  and 
forearm,  wlu^n  dressing  a  ))roken  humerus,  is  whollv  unnecessary  and 
often  a  source  of  annoyance.     The  roller  inclosing  tiie  ann  and  splints 
will  sehloni  give?  rise  to  serious  congestion  or  swelling  of  the  foreana 
and  hand  Jinless  it  is  applied  too  tightly;  and  when  swelling  does  occur 
it  will  be  promptly  relieved  by  a  few  hours'  or  days'  confinement  in  th^ 
horizontal  position.     The  most  serious  objec:tion,  however,  to  the  roller 
a])])lied  to  the  hand  and  foreami,  is  not  that  it  is  unnecessary,  bntth*^ 
it  is,  in  most  cases,  injurious.      It  is  exceedingly  liable  to  become  &•    : 
arranged,  esi)ecially  if  the  j)atient  is  permitted  to  move  the  arm  at  lk   ; 
elbow-joint ;   and  in  most  cases  it  will  be  soon  found,  by  its  unequal  1 
])ressure,  to  ctiuse  those  congestions  and  swellings  which  it  wa*  dcsigncl  1 
to  j)revent.     lVrhai)s  it  will  be  sufficient  for  me  to  say  that  for  manj  ! 
years  I  have  rejected   this  bandage  altogether  in  all    fractures  of  the 
humerus,  and  that  no  hanu  has  over  come  of  the  practice. 

It  will  be  readily  seen  that  the  first  roller  perfonns  the  most  important 
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fimedon  in  this  dressing.  The  long  outer  splint  being  firm  and  unyield- 
ing, and  being  supported  above  by  the  projection  of  the  head  of  the 
kmenis,  the  first  roller  draws  the  upper  end  of  the  lower  fragment  out- 
iirds,  and  thus,  as  far  as  possible,  accomplishes  its  readjustment.  The 
mper  fragment  is  always  beyond  our  control.  The  second  roller  is  not 
rf  mach  use,  inasmuch  as  it  soon  becomes  loose ;  and  in  any  event  it 
cu  only  hold  the  top  of  the  splint  a  little  more  firmly  against  the  head 
ft  the  humerus.  I  occasionally  omit  it.  The  third  roller  insures 
^wetnde  to  the  arm,  in  the  best  pa^ition,  namely,  beside  the  body. 

When  the  patient  is  standing  or  sitting,  the  forearm  needs  to  be  sus- 
pended in  the  sling ;  but  when  reclining,  the  forearm  may,  if  the  patient 
chooeee,  be  extended.  If  the  entire  dressing  is  w^ell  stitehed  it  is  Inot 
andi  liable  to  disarrangement,  and  may  be  worn  two  or  three  weeks  at  a 
time  without  removal ;  but  from  time  to  time,  as  the  swelling  subsides 
«r  the  muscles  atrophy,  the  bandages  may  need  to  be  tightened  by  over- 
ititching,  or  by  supplementary  rollers. 

I  have  been  thus  minute  in  my  description  of  this  dressing,  because 
ilB  value  depends  upon  the  care  with  which  the  details  are  carried  out ; 
tnd  because,  essentially,  the  same  dressing  is  used  by  me  in  all  fractures 
rf the  humerus  occurring  through  its  upper  or  middle  thirds ;  moreover, 
I  do  not  wish  to  be  held  responsible,  in  any  case,  for  bad  results  when 
Aewings  are  applied  in  an  imperfect  or  slovenly  manner. 

If  union  takes  place  without  overlapping,  of  course  the  aim  is  not 
ttauned  by  the  fracture;  but  even  when  the  union  occurs  with  consid- 
ffible  overlapping,  the  usefulness  of  the  ann  is  seldom  impaired. 

In  case  the  functions  of  the  ann  are  seriously  impaired  in  consequence 
rf  the  displacement  of  the  fragments,  an<l  many  months  or  years  have 
dapged  without  any  improvement,  a  result  which,  to  say  the  least,  is 
yerr  uncommon,  the  surgeon  might  consider  the  propriety  of  surgical 
interference  after  the  method  of  Lindner :  who  cut  down  and  reduced 
the  fracture,  with  the  result  of  only  a  partial  reduction,  with  fibrous 
jnuon,  but  it  is  added,  that  the  functions  of  the  arm  were  restored.  It 
» my  opinion,  however,  that  the  discreet  surgeon  will  not  find  satisfac- 
tory reasons  for  such  a  procedure.' 

IS.  Shaft,  below  the  Surgical  Neck  and  above  the  Base  of  the  Condyles. 

Cau^es.^r-ln  a  record  of  30  cases  in  which  the  cause  of  the  fracture 
•»«tate<l,  I  fin<l  this  ])ortion  of  the  shaft  broken  from  direct  violence 
21  times;  from  indirect  blows,  the  concussion  being  ret-eived  u])on  the 
•Ibow,  fl  times;  twice  it  was  a  conse<iuence  of  tertiary  lues,  once  it 
<*enirre<l  during  birth,  and  three  times  in  the  same  patient  it  has  })een 
Iroken  from  muscular  action  alone,  each  consecutive  fracture  occurring 
If  a  different  point.  The  records  of  surgery  furnish  many  ex:uu]>les  of 
iicture  of  the  shaft  of  the  humerus  from  muscular  action,  as  in  throw- 
Mg  n  stone  or  snowball ;  but  the  most  singular  cxam])les  are  those  in 
hich  the  bone  has  been  broken  in  a  trial  of  strengtli  l)etween  two 
•rsons,  by  grasping  the  hands  ])alm   to  palm,  with  the  elbows  resting 

»  Lindner,  Centralblatt  fiir  Chir.,  1S81,  April  10. 
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upon  a  table,  and  twisting,  when  the  humerus  has  suddenly  given  w 
a  little  above  the  condyles.  This  practice  is  called  by  the  YresA 
^^tourner  poigneU'^  the  game  of  turning  wrists.  I  have  seen  oneoM 
of  this  kind,  which  was  under  the  care  of  Dr.  Winne,  and  MalgiigM 
has  collected  five  other  similar  cases,  two  of  which  were  reported  bj 
Lons<lale.  In  L'  Union  Medlcale  is  reported  an  example  in  which  the 
fracture  occurred  on  a  level  with  the  insertion  of  the  deltoid,  a  little 
below  the  insertion  of  the  pectoralis  major  and  latissimus  dorsi.  The 
fracture  seemed  to  be  nearly  transverse.*  A  case  is  also  mentioned  is 
the  Canada  Med.  and  Siirtj,  Journ.^  1875,  the  fracture  occurring  it 
about  the  same  point. 

The  example  of  fracture  during  birth,  to  which  I  have  referred  (»- 
curred  in  a  hejilthy  female  child,  whose  parents  were  also  hedtky. 
The  mother  was  in  labor  six  or  eight  hours,  but  the  labor  was  not  sevwe. 
She  was  attended  by  a  midwife,  and  does  not  know  whether  violence  w« 
employed  or  not.  Dr.  Loekwood,  of  Buffalo,  was  called  on  the  third 
day,  and  found  the  arm  broken  a  little  below  \t»  middle,  and  moving  t» 
freely  as  it  did  at  the  elbow-joint ;  he  applied  lateral  splints  with  band- 
ages, etc.  I  saw  the  child  with  Dr.  Loekwood  on  the  seventeenth  diT 
after  its  birth.  There  was  then  a  perfect  ferrule  of  ensheathing  calto 
surrounding  the  fi-agments,  and  which,  owing  to  the  softness  of  the  fleA 
could  be  easily  detected  and  defined.  The  fragments  had  been  firm  it 
least  three  or  four  days.  Nearly  a  year  after,  I  agsiin  examined  the 
arm,  and  oouhl  not  discover  any  traces  of  the  accident. 

Dr.  Lowenhardt  has  also  rej)orted  a  case  in  which  the  evidence  « 
conclusive  that  the  fracture  was  caused  solely  by  the  contractions  of  the 
uterus,  which  forced  the  arm  against  the  pubes ;  the  arm  being  heard 
distinctly  to  snap  when  it  was  passing  this  point  and  while  the  hands  oi 
the  accoucheur  were  not  aiding  in  the  delivery.  In  this  case  the  humentf 
was  broken  in  its  upper  third.'-' 

Dr.  N.  Fanning,  of  Catskill,  X.  Y.,  has  reported  to  me  the  following 
as  having  occurred  in  his  own  practice : 

''  Mrs.  II.,  of  Catskill,  was  delivered  June  8,  1H(J5,  after  a  short  ind 
not  severe  labor,  of  a  full-grown  and  healthy  male  child.  The  mothd 
was  well  formed,  with  ample  pelvis.  The  labor  was  natural,  and  the 
prest»ntation  the  most  favorable,  the  occiput  corresponding  to  the  Irf 
acetal)ulum  ;  but  imme<liately  after  the  delivery  of  the  head,  a  hand  aw 
a  portion  of  the  forearai  of  the  child  were  felt  above  the  ])ubes.  The 
shoulders  and  ]>ody  were  delivered  very  quickly  after  the  head,  m 
during  a  single  pain.  Just  as  the  right  shoulder  of  the  child  was  pa» 
ing  untltM'  the  arch  of  the  ])ubes,  I  heard  a  snap,  not  unlike  that  caitfW 
by  tin*  breaking  of  a  pipe-stem,  which  I  soon  found,  as  I  susjiected,  toh 
caused  by  the  fracture  of  the  right  os  humeri  of  the  child  in  it^  up|*' 
thinl."     The  lione  united  with  some  deformity. 

Dr.  Fanning  is  of  the  opinion  that,  in  this  case,  the  contraction  < 
the  uterus,  occurring  while  the  arm  of  the  child  occupied  .*»ome  unustf 

*  Amor.  M»*(l.  Tinn's,  vol.  iv.  p.  loO. 

2  Lo\v<-nhardt,  American  Journal  of  the  Medical  Sciences,  Januar}',  1&41,  p.  2- 
from  Medicin.  Zoit.,  Mai  ♦>,  1840. 
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pwition,  was  the  cause  of  the  fracture.  It  was  cerbiinly  not  due  to  any 
force  applied  by  Dr.  Fanning  himself. 

Seat  and  Direction  of  the  Fracture. — The  seat  of  tlie  fracture  is  more 
often  below  than  above  the  middle  of  the  bone ;  tlius,  I  have  found  the 
frictore  fouiteen  times  near  the  middle,  and  the  same  number  of  times 
bdow  the  middle  third,  but  only  seven  times  above  the  middle  third. 
The  observations  of  Norris,  who  found  four  fractures  of  the  shaft  above 
4e middle,  and  nine  below,  correspond  with  my  own  ;^  but  M.  Guerctin,  in 
the  same  number  of  fractures,  found  nine  above  the  middle  and  four  below.^ 

The  line  of  fracture  is  generally  ol)li(|ue,  but  more  often  transverse 
thiD  in  fractures  of  the  clavicle,  femur,  or  tibia. 

Diiplaeement. — The  direction  of  the  displacement  depends,  no  doubt, 
wmetimes  upon  the  precise  point  of  the  fracture  and  upon  the  action 
of  the  muscles  operating  upon  the  two  fnigments ;  thus,  if  the  fracture 
tikes  place  just  above  the  insertion  of  the  deltoid,  the  lower  fragment  is 
liiUe  to  be  drawn  upwards  and  outwanls,  in  the  direction  of  its  fibres, 
while  the  upper  fragment  is  carrie<l  toward  the  origin  of  the  pectoralis 
Bttjor,  etc. ;  but,  in  a  great  majority  of  cjuses,  the  influence  of  these  mus- 
de»  is  more  than  counterbalanced  by  the  direction  of  tlie  force,  and  by 
the  direction  of  the  fracture.  Practically,  therefore,  it  is  seldom  of  mudi 
importance  to  deteimine  the  exact  point  of  fracture,  as  to  whether  it  is 
jnst  above  or  below  the  insertion  of  a  particular  muscle ;  nor,  indeed,  is 
it  generally  very  easy  to  ascertain  this  point  with  much  precision. 

The  amount  of  displacement  varies  considerably  in  different  pei-sons 
«ik1  in  fractures  at  different  points,  but  it  will  average  about  three- 
quarters  of  an  inch.  When  the  fracture  is  produced  by  muscular  action 
•lone,  it  is  generally  transverse,  and  displacement  seldom  occui*s.  Such 
WIS  the  fact  in  every  instance  where  my  own  patient  broke  the  arm  three 
times  consecutively  at  different  ])oints ;  and  uni(m  wa.s  speedily  accom- 
plwhed,  and  with  no  deformity.  Dupuytren,  however,  saw  a  case  which 
c«i8titute<l  an  exception  to  this  general  rule.  The  fragments  becante 
completely  separated,  and  were  so  movable  that  union  could  not  be 
effe(rte<l,  and  he  was  compelled,  after  three  months,  to  resort  to  resei'tion. 

Hie  aventire  shorteninij  after  these  fmctures,  exclusive  of  those  which 
(wnot  shorten  at  all,  seems  to  be  about  half  an  inch  ;  but  a  considerable 
Dunil)er  are  never  displaced,  as  the  fractures  are  so  nearly  ti'ansverse 
that  they  are  wisily  reiluced  and  maintained  in  place,  and  conse<|uently 
the  ti»tal  avenige  of  shortening  is  probably  less  than  half  an  inch  ;  in  a 
few  cases  it  is  much  trreater.  J^-acticallv,  the  shortening;  is  a  matter  of 
i»'im|M>rtiince.  In  the  cjise  of  Margaret  0' Brian,  admitted  to  my  ward, 
Bellevue  Hospital,  April  P,  1878,  with  a  fracture  of  the  humerus,  near 
»t<  middle,  and  treate<l  with  my  splint,  the  fragments  being  united,  the 
^r^>ken  arm  was  found  to  be  half  an  inch  longer  than  the  other. 

Ihave  met  with  a  number  of  examples  of  delayed  and  of  fibrous  union 
rf  this  bone  after  a  fracture  (exclusive  of  gunshot  fractures).  In  the 
nM  example  of  a  complete  failure  the  fracture  was  in  the  lower  third  of 
tn»'sliaft,  ()l)lirjue  and  compound,  and  no  union  had  taken  ])lace  at  the 
rtnl  .,f  fiv^,  nionths.       The  man  was  intemperate,  but  in  pretty  good 

'  Norris.  Am.  .lourn.  of  Med.  Sci.,  .Tanuarv,  1842,  vol.  xix.  p.  28. 
'  <fueretin,  Presse  M^icale,  vol.  i.  p.  45. 
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health.^  In  the  second  case,  the  fracture  had  occurred  a  little  below  tfc 
middle  of  the  bone,  and  it  was  simple.  Five  months  after  the  accidei 
this  patient  consulted  me,  when  I  found  the  elbow  anchylosed,  the  fon 
arm  being  fixed  at  a  right  angle  with  the  arm.'  Neither  of  these  patient 
had  been  under  my  care  previously,  but  I  learned  that  an  intelligen 
Canadian  surgeon  had  treated  one  of  them,  and  the  other  had  been  seei 
and  treated  by  several  surgeons. 

In  the  third  case,  a  lad,  five  years  of  age,  received  a  fracture  abonl 
three  or  four  inches  a]>ove  the  elbow-joint,  by  the  passage  across  th( 
limb  of  a  heavy  army  wagon.  The  arm  was  dressed  with  splints,  and  ii 
about  five  weeks  several  fragments  of  necrosed  bone  were  removed  bj 
Dr.  Pope,  of  St.  Louis,  and  the  splints  were  again  applied.  Ten  montb 
from  the  date  of  the  injury,  Dr.  Brinton,  of  Philadelphia,  operated  bv 
perforation,  and  reapplied  splints.  When  the  splints  were  removed,  the 
limb  was  straight  and  apparently  firm,  but  the  bond  of  union  graduaDj 
gave  way,  and  when  he  came  under  my  charge  in  November,  1864,  mow 
than  two  years  after  the  accident,  the  arm  was  bent  at  an  angle  of  4o^ 
and  the  union  was  fibrous  only.  Under  my  advice  all  restraint  and 
dressings  wore  removed,  and  he  wa^*^  sent  into  the  country  to  improve  to 
general  health,  with  the  understanding  that  I  would  operate  at  sodk 
future  day.  Subseciuently,  on  the  14th  of  April,  1867,  I  resected  tke 
bone  at  the  sejit  of  fracture,  securing  the  fragments  with  wire,  and  sup- 
porting the  arm  with  a  gutta-percha  splint.  The  result  was  a  perfed 
bony  union,  an<l  very  useful  arm. 

The  fourth  ca»se  is  briefly  as  follows :  Charles  Cunz,  jet.  about  85, 
broke  his  right  ann  a  little  below  its  middle,  Oct.  29,  1876.  HewM 
placed  under  the  can*  of  an  excellent  physician,  but,  for  some  reawn 
not  satisfactorily  ex])lained,  the  fragments  united  only  by  fibrous  ti^soe. 
March  25,  1877,  five  months  after  the  fracture  had  occurretl,  I  ineiM<i 
to  the  ]>one,  and  with  an  ordinary^  steel  gimlet  transfixeil  the  overlapping 
fragments.  Splints  were  then  applied.  The  gimlet  was  |>ermitte«l  to 
remain  six  weeks,  (lurin<^  which  time  it  became  quite  loose,  and  an 
abscess  formed  below  the  wound.  At  the-  end  of  this  time  the  bond  of 
union  was  (|uite  firm,  hut  the  splints  were  continued  six  weeks  longer. 
At  this  date  the  union  remains  peifect,  the  humeiiis  is  straight,  and  the 
usefulness  of  his  arm  is  unimpaire<l. 

In  a  fifth  case,  that  of  F.  H.  Fennell,  of  Pittst(m,  Pa.,  »t.  21,  the 
right  ann  Avas  broken  below  its  middle,  a  simple  fracture;  pasteboard 
and  wooden  an«rular  splints  were  employed,  but  only  a  fibrous  union 
took  place.  When  lie  consulted  me,  eight  months  after  the  accident, 
the  frapnents  remained  ununited,  and  overlapj>ed  one  inch.  Hewtf 
not  ]>repan?(l  to  submit  to  the  treatment  I  proposal,  namely,  perforation 
of  the  fragments,  and  I  have  not  heard  from  him  since. 

Muhlenber;!,  in  his  tables  of  delayed  union  and  ununited  fractures  ol 
long  bones,  including  Or>()  cases,  has  recorded  219  of  the  humerus:  o 
13  treated  by  manual  friction,  4  were  cured  and  0  faile<l ;  of  10  treated 
})y  mechanical  ai)pliances,  0  were  cured,  8  relieved,  and  1  failed;  of  4' 
treated  })y  seton,  12  were  cured,  24  failed,  and  1  die<l ;  of  13  treate 
by  immobilization,  r>  were  cunul,  (I  failed,  and  1  died;  of  S3  treated b 

*  Keport  on  Dof<»rniitios,  etc.,  Case  '.\o.  ^  Ibid.,  Case  21. 
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!f»n,  43  were  eiirerl,  -31  rutltMl,  *i  were  rolievetl,  2  died,  atitl  in  1  the 
is  utiknowii :    of  3^*  treuteil  by  ilrilliu;:,   21   were  ctire*].  2  were 
Ti|>lieve«l,  and  11  failed* 

In  a  few  ejises  the  elliow  lui^  reiiifiinetl  soniewliiii  htift'  a  long  time 
after  the  splints  were  removed :  and  in  one  case  which  was  hrought  to 
mv  notice  complete  freedom  of  moti<>n  was  not  restore*!  at  the  end  of 
fift4*^*n  years,  (ienendly,  liowever.  tlie  motions  of  the  elliow-joint  have 
been  very  f^oon  restored  after  the  removid  of  the  j^plints  an<l  ^liii^'. 

I  ought  to  mention  that,  not  titifreijiiently,  fractures  of  flic  shaft  of  the 

inems,  and  especially  wliere  they  are  occasioned  hy  ilircct  hlowsi,  are 

llowed  hy  p'eat  swelling,  and  sometimes  by  abscesses.     In  one  instance* 

ic  fracture  having  taken  phice  witliiti  the  insertion  of  the  deltoid  miK^cle, 

"  extremity  of  the  h*wer  fragtuctit  was  made  to  penetrate  the  tlesh, 

_  .10  abscess,  ami  finally  tetanus,  of  svhicli  my  patient  soon  dieih 

Ur.  lx»e  writes  to  me,  under  «late  «>f  Oct.  1-1,  187(3,  that  a  simph*  frac- 

of  the  lower  third  of  tiie  i^haft,  i»ccurring  in  a  child  six  years  old, 

tertninaied  in  gangrene,  and  demanded  amputation.     Two  other  similar 

have  lK»en  re  port  eel  to  me.     In  all  of  these  cases  a  question  arose 

lo  the  causes  of  the  gutlgl\^ne :  but  the  pnictice  *tf  tlie  surgeons  was 

mL'^laincfl  by  the  courts. 

I>ec-  1,  1877,  Peter  Folan,  a^t.  21,  was  admitted  to  Bellevue,  with  a 
fimirture  of  the  left  humerus,  near  im  midtlle.  The  fracture  was  cau!?e<l  by 
a  full  from  a  wagon  on  the  same  day.  My  splint 
wiw  applied,  and  it  was  continueil  four  weeks, 
when  the  fragments  were  found  united,  hut  he 
wa.s  discovered  to  have  paralysis  of  the  extensor 
muscles  of  the  left  hand  and  lingers.  Two  or 
three  months  later,  tbeir  condition  liad  iiuicli  im- 
[iroTewl.  The  anii  wai?  perfectly  stniight.  The 
bandage  was  never  tiglit,  and  the  cause  of  the 
(Hiralysis  was  unexplained. 

Muhlenberg,  in  his  taides  of  united  frartures. 
hai»  n-cordcd  211*  of  the  humerus,  in  a  total  of 
^■6^  of  all  of  tlie  long  hones, 
^^    The  fcdhming  remarks  of  Jtalgaigiie  are  Um) 
pertinent   to   he    omittetl    in    tliis    connection ; 
*"*  When  there   is   great  «»li1i*piity.  with  overlap- 
ping, or  a  fi*acture  with  splintering,  or  a  multiple 
lTTi<*ttire,  a  certain  amount  uf  tleforudty  is  incvit- 
able,  and  the  fonnatiun  of  callus  demands  one  or 
tw»»  weeks  more.     With  the  itdlammalion  comes 
I  the  danger  of  suppuration,  and  later,  a  rigiility 
the   articidalions   difficult    to   dissipate.       In 
lort,  we  must   not  ftu'get  that  of  all   fractures, 
iiwe  of  the  humerus  are  nmst  liable  to  fail  of 
ni**ihdation.'' 

On  the  other  hatul,  we  shall   find,  in  tlie  case 
of  thifl  bone,  as  in  all  otliers,  some  renuukablc 

eepfionn.  where,  although   the  fracture  may  be  compt>uiid,  and  badly 
tiiinut^'df  yet  the  liudi  has  been  saved  and  made  useful. 


Lonsdale's  exten«ioii  ii}i< 
|iftrfttti;«,  —  A.  Crtiteb.  B. 
Shdfl.  C.  EJbow  rent.  E. 
Hook  for  attHf^limeDt  tf>f 
biLtiilAget  oppotjie  wbtch  It 
»  crotebar  for  the  ^me 
fiurpofe. 
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Treatment. — In  tlie  treiitiuuut  t>f  fractures  of  that  portion  of  the  shufr 
of  the  hmnenis  now  under  eonHideration,  we  shall  do  host  to  adopt  ♦ 
tially  tf**'  Haitie  |i]nn  whicli  I  havt»  rc^commended  for  fractures  *»l  ti**- 
surgical  neck.  In  pn>porti(m  as  the  fracture  oeeurj^  at  a  h»wer  pfVirit  of 
tlie  humerus,  however,  will  it  he  iieees&arv  to  extend  the  hnig  jspliiit 
thnvtjwiirds,  in  the  direction  of  tlie  ellkow ;  m  fhut,  while  in  fniettire;^  «»f 
the  surgical  neck  and  n)j])er  h:df  of  the  shaft  it  may  not  be  iiecH^s^ary  l*» 
extend  the  f^'plint  tjuite  so  low  as  the  external  c^mdyle,  in  thf  case  of 
fiructureH  in  the  lower  half  of  the  ahaft  it  will  be  necessary  to  iticlude  the 
condyles  witli  the  sfilints,  and  sometimes  it  may  be  necessary  to  cuiplov 
the  ^ntta-jiercha  antrular  splint,  which  will  be  recommeuded  hereafter  in 
fractures  involving  the  elbow-joint.  It  is  in  these  latter  easej*,  al**o*  that 
we  shall  lind,  sometimes,  the  phister-of-I*an8  dressing,  including  the 
foreaniJ,  arm,  and  shoulder,  givitig  the  most  satisfactory  result*:  never 
neglectintr,  however,  when  using  this  or  any  other  fonn  of  itnniovabl« 
dressing,  to  f>bserve  tlie  condition  of  the  nrm  frequently  as  to  the  gswel* 
ing  or  shrinkage.  Whenever  the  splint,s  are  made  to  touch  r»r  inclu<le  t* 
condyles,  very  great  care  must  lie  taken  to  protect  them  from  pressure. 

Orher  surgeons  have  stmght  to  muke  permanent  extension  in  thcs</ 
and  certain  other  fractures  of  the  bmnerus,  l>y  various  contrivances.  Mr. 
Lousdnle  constructed  an  instrutuent  which  might  be  lengthened  i»r  idiort- 
ened  to  suit  tlie  case;  it  was  noide  nf  steel,  and  was  workeil  with  a  sere'" 

operating  u[H>ti  cogs  in  a  sliding  bar 
resembling,  in  some  respect^^  the  arm 
jnu'tion  of  Jarvis^H  adjuster,  lu  the 
second  London  edition  of  a  series  of 
pbitcs  illusti*atin|.  the  action  of  the  tna^ 
cles  in  producing  dis[ilacemeni  in  frac- 
tures, by  S.  W.  Hind,  is  a  drawing  of  an 
a|i|niratus  invented  by  the  author  for  the 
sanu'  purpose,  which  is  very  simple,  and 
in  some  respects  more  complete  thaji 
L<msdale's,  and  which  may  be  easily 
ad!i|>ted  to  almost  any  form  of  ami'^^H 
splint.  Indee<h  nothing  more  is  neeesi^H 
sary  than  to  aUji<*h  to  the  onlinary  long 
splint  a  movable  crutch. 

Dr.  Henry  A.  Martin,  of  Boston,  ha« 
invente<l  a  sj>lint,  also  for  the  purpose  of 
njaking  extension  in  fmctures  of  the 
luniierus,  the  counter-extension  beinj^ 
ma<le,  by  adliesive  ]>l asters,  from  th< 
side  of  the  chest.  The  appanitus  is 
elongated  by  a  ratchet  operating  upon 
two  j^teel  bars,  which  are  thus  made  to 
Tuove  upon  r.ich  otiicr. 

In  n*y  opini<m,  and  in  the  opinion  uf 
nearly  all  jUTictical  surgeons  who  have 
written  upon  tliis  subject,  it  is  impossilde 
hv  these  or  any  other  similar  coniriy- 


Clark'e  •xtenslQii  is  frRCturet  of  the 
neek  of  the  liuineruit. 


nnces  to  make  extension  in  fnictuives  of 
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ni»,     Tlie  axilla  can  novt-r  he  made  a  |»ri»|»»?r  point  of  support 
ianont  eonnttT-^'Xtension  :    and   Dr.  Martin's  nietlh»d,  while  it 
Ivnid^  the  dangers  f>f  axillary  prewsure,  cannot  pn>vo  efficient.     The  ad- 
lire  plai^lcrs  mui*t  inevitably  tail  to  retain  their  jilaces  when  even  a 

prate  amount  of  tractioti  is  continuously  nuide  upon  them. 

The  Ute  Dr.  E.  A.  Clark,  of  the  St.  Louis  City  Hos|»ital.  pro}iosed 

iiceouipli.sh  the  extension,  in  fractures  of  the  hea<J  and  surtrieal   neck, 

ky  &uiiprniiing  a  weight  from  the  cUjovv.      lie  re|M>rts  one  cai^e  HUccegK*- 

"illy  tre4ited  hy  this  method :  und  Dr,  Tyndule,  of  New  Yitrk,  fonnerly 

II0U.H0  Surgwn,  infonjjj*  nie  that  several  of  the  casej*  were  treated  in 

bi*  ssime  tnanrier,  all  of  theiu  beinjr  in  the  lower  third  of  the  humerus. 

'hen  the  ]iatient  it*  in  the  reeumhent  |H>sture*  the  weight  must  be  hus- 

[idtMl  over  a  pulley.     No  doiilit  this  is  the  only  method  by  which  really 

tive  extension  can  ever  be  mnAe  in  fractures  of  tlie  humerus.     There 

IV  be,  perhaps,  exauiples  of  fracture?*  of  the  neck  of  the  humerus  in 

V  the   fnignient**    overlaji  pei^^^istently,  where  it  will  be  projier  to 

to  this  novel  expedient.     When  fractures  occur  above  the  ileltoid, 

}»e  overhippiri)^  is  often  excessive,  iind  there  is  not  much  chmj^er  of  their 

ping  forcibly  N^pamted  by  the  extension  ;  but  in  fractures  lielow  this, 

>r.  Clark's  method  might  jiossibly  exposr  to  the  clanger  of  separation  and 

Ion-union  of  the  fragments,  bijt  it  will  he  observed  that  this  was  the  class 

em^ii  suceessfully  treateil  by  Dr.  Chirk.     In  the  ea»e  of  fractures  of 

iu*  neck,  no  splints  are  advised  by  Dr.  Clark :  yet,  as  a  means  of  hokling 

lie  Ktwer  fragment  out,  a  single  outside  splint  might  l»e  useful. 

I  have  seen  a  case  of  com|Kjund  fracture  of  the  fiumerus  treated  by 
Dr.  .Slepheti  Smith,  at  Ilellevue,  in  this  manner,  while  the  patient  was 
eonlined  to  the  bed,  witli  the  most  satisfactory  results :  an<i  recently,  in 

Ecam;  of  tracture  of  the  humerus,  ii  little  above  the  middle,  complicxited 
ith  other  severe  injuries,  which  eventually  proved  futab  this  met h ml 
^'  -ion  was  employed  successfully  bv  me,  to  prevent  the  violent 
0  contractions  of  the  muscles.  In  tliis  case  the  arm  ami  fore- 
lui  were  kept  extended,  the  adhesive  plaster  extension  stri|(S  being  miide 
1st  to  tlie  hand  and  forearm,  nnd  the  i)ulley  and  weight  being  iirrringe<l 
ml  the  foot  of  the  bed. 

In  reference  to  those  forms  of  apparatus  which  are  intended  to  press 

ifHin   the  axillary  margins,  it  ought   to  be  stated   liere,  since  we  have 

emitted  to  s]>eak  of  it  in  connection  with  fnictures  of  the  surgical  ueck. 

liat  in  all  fnictures  of  the  upj>er"  half  or  third  of  the  humerus,  including 

'  ictiires  of  the  surgical  neck,  they  are  not  only  useless,  but  they  actmdly 

end  to  defeat  their  own  }>urj>ose.     They  are   inttnded  to  replace  the 

ngments;  but  by  their  pressure  upon  the  pectondis  maj<u'  and  latissimus 

Joi-f^i,  which  com|>ose  the  free  margins  of  the  axillary  space,  they  must 

Ejevitably  cause  the  sepamtion  of  the  fragments. 

Malgaigne,   when   siwaking  of  the  a|»paratus  of  Lonsdale,   remarks: 

But   the  surgeoti  should   never  lose  sight  of  the  tact  that  permanent 

xtcusion  is  a  resource  always  dangerous,  often  useless,  and  wfiich   fie- 

Aiuids  in  its  applicjitiou  much  caution  and  watchfulness.'* 

The  following  example  will  illustrate  the  practical  difficulty  of  em  pi  oy- 
rig  permanent  extension  in  fractures  of  the  humerus: 
A  lalMjrer.  aged  thirty,  was  admitted  into  the  Buftnlo  Hospital  of  the 
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Sisters  of  Chiirity,  on  the  second  day  of  October,  1853,  with  a  simple 
oblique  fnicture  of  the  humerus,  which  had  occurred  three  days  before. 
The  fracture  was  situated  within  the  insertion  of  the  deltoid,  and,  having 
been  produced  by  the  rolling  of  a  log  upon  the  arm,  the  whole  limb  was 
much  swollen.     The  night  following  his  admission,  in  a  fit  of  delirium 
tremens,  he  removed  all  of  the  dressings.     When  I  visited  the  wards  in 
the  morning,  I  found  the  fragments  displaced  and  the  muscles  contract- 
ing violently.    The  ordinary  dressings  were  applied,  and  continued  until 
the  fifth  day,  when,  as  the  delirium  had  not  ceased,  and  the  muscles 
continued  to  contract  with  great  violence,  it  was  determined  to  attempt 
permanent  extension.    For  this  purpose  we  lifted  the  elbow  upwards  and 
outwards,  to  relax  the  deltoid,  and  then,  having  made  extension  with  the 
forearm  placed  at  a  right  angle  with  the  arm,  we  fitted  carefully  a  Urge 
gutta-percha  splint  to  the  foreann,  arm,  axilla,  and  side,  in  such  a  man- 
ner that  when  the  splint  was  secured  to  these  several  parts,  the  am 
could  not  fall  to  the  side  of  the  body  completely,  and  in  proportion  as  it 
did  fall  downwards,  it  would  make  extension  upon  the  arm.     This  splint 
was  well  padded,  and  secured  in  place  by  rollers. 

On  the  sixth  day  the  delirium  had  ceaseil,  and  never  returned.  The 
dressings  were  well  in  place,  and  seemed  to  accomplish  the  indication 
we  had  in  view ;  but,  on  the  seventh  day,  although  he  had  kept  veiT 
quiet,  everything  Avas  disarninged,  and  the  whole  had  to  be  readjusted. 
On  the  eightli  and  ninth  the  same  thing  occurreil.  During  this  time  ve 
had  varied  the  dressings,  pasition,  etc.,  each  day,  to  meet,  if  possible, 
the  difficulties  ;  but  it  was  at  length  deemed  unwise  to  pursue  the  attempt 
any  fartlier,  and  we  returned  to  the  use  of  the  ordinary  splints,  laying 
the  arm  against  the  side  of  the  body.  The  union  was  finally  completed 
without  either  overla])ping  or  angular  displacement.  I  have  no  doubt 
noAv  that  we  would  have  (hme  much  ])etter  if  we  had  resorted  to  exten- 
sion, as  ])ractised  by  Dr.  Clark. 

Something  may  always  be  accom])lished  when  the  patient  is  walking 
about,  by  allowing  the  ell>0Av  to  escjipe  from  the  sling,  so  that  its  weight 
shall  make  constant  traction  u])on  the  lower  fragment ;  and  the  p'*" 
which  I  suggested  some  years  since,  of  treating  certain  cai^es  of  delayed 
unicm  of  the  humerus,  namely,  extending  the  arm  at  full  length  by  the 
side  of  the  body,  so  that  the  lower  fragment  shall  receive  the  whole 
weight  of  the  foreann  and  hand,  might  occasionally  prove  valuable  ^^ 
recent  fractures  where  the  tendency  to  oven-ide  was  very  great. 

The  ])recise  plan,  and  my  reason  for  its  adoption  in  certain  case?  ^* 
delayed  union,  were  set  forth  in  the  following  paper,  read  before  th* 
Buffalo  City  Medical  Association,  and  jniblished  in  the  Buffalo  Medic^ 
Jouniiil  for  August,  1854. 

''I  have  ol>served  that  non-union  results  more  freipiently  after fra^ 
tures  of  tlie  shaft  of  the  humerus,  than  after  fractures  of  the  shaft  of  am^ 
other  bone.  ^ 

''  Comparing  the  humerus  witli  the  femur,  between  which,  above  a^ 
otliers,  the  circumstances  of  form,  situation,  etc.,  are  most  nearly  para^ 
lei,  and  in  lioth  of  whicli  non-union  is  said  to  be  relatively  fretpient, 
find  that  of  forty-nine  fractures  of  the  humerus,  fimr  occurred  through 
the  surgical  neck,  twelve  thrcMigh  the  condyles,  and  twenty-nine  through 
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^^^Bm.  In  one  of  tlir  twentv-iiiiie  tlie  patient  siiniveil  tLo  accident 
^PK  n  few  <iiiys.  In  fcmr  of  the  reiiiniTiing  twcnty-ciglit  nniun  liad  not 
w^curriHi  lifter  the  lapse  of  »ix  muntljs,  atjtl  in  many  more  it  was  ilelayeil 
B^'vomi  t)»e  usmil  time.  Two  of  the  f<>ur  were  i^iuiple  fniemrei*,  and 
l|^x*urred  near  the  middle  of  tlie  humerus ;  the  third  wan  com  pound,  and 
■k'curred  near  the  middle  al&o;  the  fourth  wa^  compound,  and  occurred 
Bli*sir  tile  condyles. 

I  "This  analysis  supplies  us.  therefore,  ^ith  four  aLHes  of  non-union, 
Ifroiu  a  table  of  twenty-eight  cases  of  fractures  ih rough  the  ^haft* 
■l  **  Of  eifrhty-eeren  fracture**  of  tlie  femut,  twenty  occurreii  through 
Hie  neck,  one  through  the  trochanter  inajf)r,  and  one  tli rough  the  con- 
Hvlefl.  The  remaining  sixty-five  occurred  tfirough  tlie  shaft,  and  gener- 
bly  nc«r  the  middle,  and  not  in  one  case  was  the  union  delayed  beyond 
kix  months. 

■     *•  To  make  the  ciuujiurison  more  complete,  I  ujiist  add  that  of  the 

^wei*ty-i*ight  fnictures  of  the  sluifl  <if  the  humerus,  six  were  couiiHJund  : 

and  of  the  sixty-five  fnictures  of  the  shatY  of  the  femur,  nix  were  either 

€x»in pound,  comminuted,  or  both  compound  and  comminuted.     The  six 

€roiu(Kiund  fnictures  of  the  shaft  of  tfie  humems  furnished  two  cases  of 

non-union.     The  six  cases  of  either  comjuiiind  or  eommiTiuted  <rr  com- 

nd  and  comminuted  fractures  of  the  fi:Muin%  funiislied  no  case  of  non- 

luon. 

**  I  beg  to  suggest  to  the  Society  what  seems  to  me  to  be  the  true  ex* 
Blnntition  of  these  fact^. 

It  is  the  universal  pnictice,  so  fai*  as  I  kuiiw ,  in  dressing  fractures  of 
le  humerus,  to  place  the  foreunn  at  a  right  angle  with  the  arm.  AVitbin 
few  ilaysi,  and  generally*  I  think,  within  a  few  hours,  after  the  ann  and 
>ix*ann  are  placed  in  this  position,  a  rigidity  of  the  muscles  arul  other 
tructures  has  ensued,  and  to  such  a  degree  that  if  the  splints  and  sling 
iTv  eom[)letely  removed,  the  elbow  will  remain  flexed  and  firm  :  nor  will 
be  estsy  to  straighten  it.  A  temjKjrary  false  anchylosis  has  occurred, 
inslesid  of  motion  at  the  elbow-joint,  when  the  forearm  is  attempted 
le  ^tniigblened  upon  the  arm,  there  is  only  motion  at  the  seat  of  fine- 
jre.  Ii  will  thus  hapju-n  that  every  upward  and  downward  movement 
>f  the  forearm  will  inflict  motion  upon  the  fracture ;  and  infLsmuch  a8 
Tie  elbow  has  become  the  pivot,  the  motion  at  the  upper  end  of  the  lower 
nent  will  lie  the  grejiter  in  proportion  to  the  distance  of  the  fracture 
the  elbow- joint, 
**  No  doubt  it  is  intende^l  that  the  dressings  shall  prevent  all  motion  of 
lie  foretirm  upon  the  arm  ;  but  I  fear  that  they  cannot  always  be  made 
do  this,  I  believe  it  is  never  done  when  the  dressing  is  made  without 
ingular  splints,  nor  is  it  by  any  mesins  certain  that  it  will  be  accomplished 
I  hen  such  splints  are  use<l.  The  weight  of  the  foreann  is  such,  when 
placed  at  a  right  angle  with  the  arm.  and  encumbered  with  splints  and 
bandages,  that  even  when  supported  by  a  sling,  it  settles  heavily  for- 
rardB,  and  compels  the  arm-dressings  to  loosen  themselves  from  the  ann 
front  of  the  point  of  fracture,  and  to  indent  themselves  in  the  skin 
Itnd  fle*ih  behimi.  By  these  means  the  upper  end  of  the  lower  fragment 
'is  tilted  forwards.     If  the  forearm  should  continue  to  drag  upon  the 
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sliug,  nothing  but  a  pennanent  forward  displacement  would  probab'Vj 
result.     The  bones  might  unite,  yet  with  a  deformity. 

*'  But  the  weight  of  the  forearm  under  these  circumstances  is  not  nn/- 
foiTQ,  nor  do  I  see  how  it  can  be  made  so.  It  is  to  the  sling  that  we  must 
trust  mainly  to  accomplish  this  important  indication.  But  you  have  all 
noticed  that  the  tension  or  relaxation  of  the  sling  depends  upon  the  atti- 
tude of  the  body,  whether  standing  or  sitting ;  upon  the  erection  or 
inclination  of  the  heaxl ;  upon  the  motions  of  the  shoulders ;  and  in  do 
inconsiderable  degree  upon  the  actions  of  respiration.  Nor  does  the 
patient  himself  cease  to  add  to  these  conditions  by  lifting  the  forearm 
with  his  opposite  hand  whenever  provoked  to  it  by  a  sense  of  fatigue. 

"  This  difficulty  of  maintaining  quiet  apposition  of  the  fragments  while 
the  arm  is  in  this  position,  at  whatever  point  it  may  be  broken,  becomes 
more  and  more  serious  as  we  depart  from  the  elbow-joint,  and  would  be 
at  its  maximum  at  the  upper  end  of  the  humerus,  were  it  not  that  here 
a  mass  of  muscles,  investing  and  adhering  to  the  bone,  in  some  measure 
obviates  the  difficulty.  Its  true  maximum  is,  therefore,  near  the  mid- 
dle, where  there  is  less  muscular  investment,  and  where,  on  the  one  hand, 
the  fracture  is  sufficiently  remote  from  the  pivot  or  fulcrum  to  have  the 
motion  of  the  upper  end  of  the  lower  fragment  multiplied  through  a  long 
arm,  while,  on  the  other  hand,  it  is  sufficiently  near  the  armpit  and 
shoulder  to  prevent  the  upper  portion  of  the  splint  and  arm-dressings 
from  obtaining  a  secure  grasp  upon  the  lower  end  of  the  upper  fragment. 

'"  It  must  not  be  overlooked  that  the  motion  of  which  we  speak  belongs 
exclusively  to  the  lower  fragment,  and  that  it  is  always  in  the  samepUn^ 
forwards  and  backwards,  but  especially  that  it  is  not  a  motion  upon  the 
fracture  as  upon  a  pivot,  but  a  motion  of  one  fragment  to  and  from  its 
fellow.     This  circumstance  I  regard  as  important  to  a  right  appreciation 
of  the  difficulty.     Motion  alone,  I  am  fully  convinced,  does  not  so  often 
prevent  union  as  surgeons  have  generally  believed.     It  is  exceedingly 
rare  to  see  a  case  of  non-union  of  the  clavicle.     Of  forty-seven  casw  of 
fracture  of  the  clavicle  which  have  come  under  my  obser>'ation,  and  m 
by  far  the  greater  proportion  of  which  considerable  overlapping  and  con- 
se([uent  defonnity  ensued,  only  one  has  resulteil  in  non-union,  and  in  this 
instance  no  treatment  whatever  was  practised,  but  from  the  time  of  the 
accident  the  patient  continued  to  labor  in  the  fields,  and  hold  the  plong** 
as  if  nothing  had  occurre<L      I  have,  therefore,  seen  no  case  of  non- 
union of  the  clavicle  when*  a  surgeon  hjus  treated  the  accident.     Indeed? 
what  is  most  ])ertinent  and  remarkable,  it.s  union  is  more  speedy,  usuallj' 
than  that  of  any  other  bone  in  the  body  ()f  the  same  size.     Yet  to  pre- 
vent motion  of  the  fragments  in  a  case  of  fractured  clavicle  with  com- 
plete se])aratiou  and  (lisj)lacenient,  except  where  the  fragment  is  near  one 
of  the  extremities  oi'  the  bone,  I  have  always  found  wholly  impracticable. 
Whatever  bandage  or  apparatus  luu*  been  ai)plied,  I  have  still  seen  always 
that  the  fragments  would  move  freely  upon  each  other  at  each  act  of  in- 
spiration and  expiration,  and  at  almost  every  motion  of  the  head,  body, 
or  upper  extremities.     It  is  ])robahle,  gentlemen,  that  you  have  made 
the  same  observation. 

"  From  this  and  many  similar  facts  I  have  been  led  to  suspect,  for  i 
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Btl^^liie*  tlmt  Tn«»tioij  has  liml  less  to  rln  wiib  non-iiinftji  tluiii  was  gen- 
^mliy  helievcMl. 

*•!  ftw\,  howt*ver,  no  diffirtilty  in  recoiiriliiig  thi.n  sHs])irion  vtith  my 
doctrine  in  reference  to  thv  estse  in  ijuestioii ;  and  it  is  jireeittely  because, 
as  I  hnve  iilreatiy  expkiiie4l,  the  motion,  in  cai^e  of  a  fi-aetured  humerua, 

ntr^c^ed  in  the  ukuuI  umnner,  in  [leciiliar, 

I     *^  In  a  fmctiire  of  tlic  elavitje  tlnoiigh  iti*  mitldle  thiril  (it8  usual  mtu- 

■ItionK  the  motion   is  Hpon   thi'  jujint  of  tlie  frjictnre  us  upon  n  pivot; 

fclllnrngh.  thi-refore,  the  motion  is  fdniost  incci^Siint,  it  d<»es  not  e^seii- 
tiaUy.  if  at  all.  disturb  the  adhei^ive  proei'ss.  The  sjime  i.s  true  in  nearly 
all  fnher  fnietures.  The  frujLnuent^  move  only  upon  themselves,  and  not 
to  and  froni  eneh  other*  I  know  of  no  complete  exception  but  in  the 
caur  now  under  consideration. 

'•  Asi(ie  from  luiy  qK^ulution,  the  facts  are  easily  verifieil  by  a  per- 
cifiml  examination  of  the  patients  duritjg  the  first  or  second  week  of 
iUiient^  or  at  any  time  before  onion  has  occurred,  both  in  fractures  of 
Uie  buniems  and  clavicle.  The  latter  is  always  sufficiently  expoi^ed  to 
aiit  you  to  see  what  occurs ;  and  ns  soon  as  the  swelling  has  a  little 
ibaideil  in  the  former  case,  you  will  have  no  difficulty  in  feeling  the 
motiau  outside  of  the  dressings,  or,  perhaps,  in  introducing  the  finger 
under  the  dressings  sufficiently  far  to  reach  the  jioint  of  fracture,  I  be- 
lieve you  will  not  fail  to  recognize  the  difference  in  the  motion  between 
the  two  cases,  Such,  gentlemen,  is  the  explanation  which  I  wish  to  offer 
for  the  relative  fre<iuency  of  this  very  serious  accident — non-union  of 
the  humerus* 

**I  know  of  no  other  circumstance  or  condition  in  which  this  bone  is 
peculiar,  and  wliich,  therefore,  might  be  invoked  as  an  explanation, 
( >r€rlttpping  i>f  the  bones,  the  cause  assigned  by  some  writers,  is  not 
^uffictenU  since  it  is  not  peculiar.  The  same  occurs  much  oftener,  and 
to  a  ranch  greater  extent,  in  fractures  of  the  femur,  and  e<|ually  as  often 
ill  fractures  of  the  clavicle,  yet  in  neither  case  are  these  results  so  frt^ 
i|tient.  Nor  can  it  be  due  to  the  action  of  the  deltoid  muscle,  or  of  any 
other  particidar  muscles  about  the  arm,  whether  the  fracture  be  below  or 
above  their  insertions,  since  similar  muscles,  with  similar  attachments, 
im  the  femur  and  on  the  clavicle,  tending  always  pow^erfully  to  the  sepa- 
ration of  the  fragments,  occasion  defonnity,  but  they  seldom  prevent 
tuuon, 

"'  If  I  am  correct  in  my  views,  w^e  shall  be  able  sometimes  to  consum- 
mate union  of  a  fractured  humerus  where  it  is  delayed,  by  straightening 
the  forearm  upon  the  ai'm,  and  confining  them  to  this  position.  A 
straight  splint,  extending  from  the  top  of  the  shoulder  to  the  hand,  con- 
structed from  some  firm  material,  and  made  fast  with  rollers^  will  secure 
the  rnpiisite  immobility  to  the  fracture.  The  weight  of  the  forearm 
aiifi  hand  will  only  tend  to  keep  the  fnigments  in  place,  and  if  the  splint' 
and  bandages  are  sufficiently  tight,  the  motion  occasioned  by  swinging 
llie  hand  and  forearm  will  be  conveyed  almost  entirely  to  the  shoutdei*- 
joint.  Very  little  motion,  indeed,  can  in  this  posture  be  communicated 
to  the  fragments,  and  what  little  is  thus  communicated  is  a  motion,  as 
•  \j  ••rienca  has  else wlj ere  shown,  not  disturbing  or  pernicious,  but  a 
luMiion  only  upon  the  ends  of  the  fragments,  as  upon  a  pivot. 
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"  I  do  not  fail  to  notice  that  this  position  has  serious  objections,  k:tic 
that  it  is  liable  to  inconveniences  which  must  always,  probably,  pre?eo/ 
its  being  adopted  as  the  usual  plan  of  treatment  for  fractured  arms.    It 
is  more  inconvenient  to  get  up  and  lie  down,  or  even  to  sit  down,  in  this 
position  of  the  arm,  and  the  hand  is  liable  to  swell.     But  I  shall  not  be 
surprised  to  learn  that  experience  will  prove  these  objections  to  have  less 
weight  than  we  are  now  disposed  to  give  them.     Remember,  the  prac- 
tice is  yet  untried — if  I  except  the  case  which  I  am  about  to  relate,  and 
in  which  case,  I  am  free  to  say,  these  objections  scarcely  existed.    The 
swelling  of  the  hand  was  trivial,  and  only  continued  through  the  list 
fortnight,  and  the  patient  never  spoke  of  the  inconvenience  of  getting 
up  or  sitting  down,  or  even  of  lying  down. 

*'The  following  is  the  case  to  which  I  have  just  referred:  *  Michael 
Mahar,  laborer,  aet.  35,  broke  his  left  humerus  just  below  its  middle, 
Dec.  14,  1853.  The  arm  was  dressed  by  a  surgeon  in  Canada  West, 
and  who  is  well  known  to  me  as  exceedingly  ''clever."  After  a  few 
days  from  the  time  of  the  accident,  "  the  starch  bandage  was  put  on  is 
tight  as  it  could  be  borne,  and  brought  down  on  the  forearm,  so  as  to 
confine  the  motions  of  the  elbow-joint.*'  Six  weeks  after  the  injuiy, 
January  29,  1854,  Mahar  applied  to  me  at  the  hospital.  No  union  had 
occurred.  The  motion  between  the  fragments  was  very  free,  so  that 
they  passed  each  other  with  an  audible  click.  There  was  little  or  no 
swelling  or  soreness.  In  short,  everything  indicated  that  union  was 
not  likely  to  occur  without  operative  interference.  The  elbow  was  com- 
pletely anchylosed.  I  explained  to  my  students  what  seemed  to  me  to 
be  the  cause  of  the  delayed  union,  and  declared  to  them  that  I  did  not 
intend  to  attempt  to  establish  adhesive  action  until  I  had  straightened 
the  arm.  They  had  just  witnessed  the  failure  of  a  precisely  similar  case, 
in  which  I  had  made  the  attempt  to  bring  about  union  without  pre- 
viously straightening  the  ann. 

''*0n  the  6th  of  February,  1854,  we  had  succeedeil  in  making  the 
arm  nearly  strai<rht.     I  now  punctured  the  upper  end  of  the  lower  frag- 
ment with  a  small  steel  instrument,  and,  as  well  as  I  was  able,  thrust  it 
between  the  fragments.     Assisted  by  Dr.  Boardman,  I  then  applied* 
gutta-j)ercha  splint  from  the  top  of  the  shoulder  to  the  fingers,  moulding 
it  carefully  to  the  wliole  of  the  back  and  sides  of  the  limb,  and  securing 
it  firmly  with  a  j)aste  roller.     March  4th  (not  (juite  four  weeks  after  the 
a])plication  of  the  splint)  we  opened  the  dressings  for  the  second  tim^» 
and  carefully  renewed  them.     A  slight  motion  was  yet  perceptible  ^ 
tween  the  fragments.     March   18th,  we  opened  the  dressings  for  the 
third  time,  aii(l  found  the  union  complete.     This  was  within  le!«  than 
forty  (lays.     The  ])atient  was  now  dismissed.     On  the  29th  of  Aptu 
followin^j:,  the  bone  was  refractured.     Mahar  had  been  assisting  to  load 
the  '^tender  '  to  a  locomotive.     As  the  train  was  just  getting  in  motion, 
he  was  hanging  to  the  tender  by  his  sound  arm,  while  another  laboiCf 
seized  upon  his  broken  arm  to  keep  himself  upon  the  car,  and  with  I 
violent  and  sudden  j)ull  wrenched  him  from  the  tender  and  reproduced 
the  fracture.     Tlie  next  niornintj:  T  applied  the  dressings  as  before,  and 
did  not  remove  them  (liirin;i:  three  weeks ;  at  the  end  of  which  time  thf 
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^M 


rii^>ii  was  I 


coiui)1ete.     Tlje  spliiit  was,  liowever^  reapplied,  and  im?? 


h\  to  ihi 


il  of  jibout 


time — a  ] 
Siiice  the  diite  of  the  afnive  paper  I  have  several  times  ha»l  oppor* 
tunitief^  to  test  the  value  of  this  mo<le  of  trt^atmeiit  in  ttiJ^es  of  dekiyetl 
union  of  the  humerm*,  and  in  each  case  with  the  sarae  favorable  ref^ult. 
Donalit  Maclean,  of  Ann  Arbor,  Michipm,  and  several  other  surgeons, 
Lave  adopted  the  same  proce<lare  in  similar  eases  successfiillj.' 
^K  3fea*ur€ment* — It  may  be  well  to  indicate  in  this  place  by  what 
^Vin^*thod  we  i^hall  best  insure  Jin  accurate  measurement  of  the  arm,  or 
f       fiiri'ttmi* 

I  In  either  ca«e,  the  point  from  which  the  measurement  can  be  mo.st 

[  j«atiafact<irily  made  above,  is  the  posterior  and  interior  edge  of  the 
^Ka«*nimifUi  pnK'ess,  at  the  most  salient  point  of  this  margiM*  about  oppo- 
^^lirito  the  iicapulo-chivicular  ailietiljition*  If  tlie  arm  can  be  stiiughtened. 
the  extn>mity  «>f  either  of  the  lingers  can  be  used  as  the  lower  fixed 
fMJint,  If  the  arm  cannot  be  straightened,  we  mav  use  as  the  lower 
point  either  condyle,  or  the  point  of  the  elbow,  in  order  to  get  the 
point  of  the  elbow  accurately,  the  hands  should  lie  clasped  in  front 
of  the  body;  and  as  the  elbows  are  presstMl  back,  a  rule  may  be  hiid 
neath.  and  the  me^fisurements  made  from  the  u]>per  surface  of  the  rule. 


§  6.  Base  of  the  Condyles. 

Sifn, — Siipraoandyloid  Fractures  of  the  Humenu. — Malgaigne. 

wnses. — Of  18  fracture  at  this  jioint,  12  occurred  in  children  under 
ten  years  of  age,  the  youngest  being  two  years  oht 

lu  11  cases  the  fracture  had  lieen  jin>diict*<I  by  a  fall,  and  it  is  pre- 
imed  that  the  blow  was  received  upon  the  elbow  ;  in  the  remaining  six 
the  cause  is  not  stated.     I  believe,  therefore,  that  .this  fmcture  is 


Pio.  77. 


Frmeture  at  the  bfrie  of  the  oondytei.     (Pram  Grnj,) 

^prtierally  the  result  of  an  indirect  blow,  inflicted  upon  the  extremity  of 
the  elbow;  in  a  few  examples  it  hiis  been  producetl  by  a  blow  retveiveil 
directly  upon  the  point  of  fracture,  as  by  the  kick  of  a  horse,  etc.,  but  I 

*  ButTnlu  Med.  .loym.,  vol.  x.  pp.  14-1-17. 

*  Mucieiin,  Phya-  «fe  Surg.,  May,  \m^;  tdso  July,  1882. 
19 
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have  never,  save  in  a  .single  insuince,  l>een  able  to  tnice  it  to  a  faD 
the  band.  Dr.  Shearer,  U.  S-  A.,  hm  reported  a  case  aJ^o,  whicb 
to  have  occurred  in  the  same  manner,* 

Direction  of  the  Fracture^  IHspIacement^  and  Stifriptonw^ — T  rhi 
thifi  fracture  is  generally  oblique,  and  it8  line  of  (Urection  i 
backwards ;  in  nine  of  the  eleven  cases  where  this  point  wa.^ 
such  has  been  it^  apparent  direction,  and  the  lower  fragment  liiw  bfl 
found  drawn  up  behind  the  upper.     Once  I  have  found  the  lowurfi 
ment  in  front,  and  once  on  the  outside  of  the  upper. 

Three  of  the  18  were  compound  conlrrnnute^l  fractures,  thii*  \mti\ 
larger  proportion  of  serious  eonipljcation.s  than  is  usually  found  in  c< 
nection  with  fracture8  of  Ic^ng  bones. 

Separation  of  the  Lower  Kpipki/m*—l  have  never  met  with  wb 
supposeil  to  be  a  separation  of  the  lower  epiphysis:  but  surgical 


F\Q.  78. 


Fiw.  70. 


Fao*  m 


,^.#Ms3 


Lower  ftpipbjlif. 


Dr.  Reeve't  cam  af 

sepBraiion  of  the  lower 
epiphysis. 


Dr.  Ltiig«*i  CMB9  of  tepftnuioD  of  lo« 
phyBi«,  nod  deUchiDoiit  of  opIooBd 


have  occa^sionally  spoken  of  this  accident,  ami  the  late  Dr.  WaiH>lJ 
New  York,  believed  that  he  had  ?een  one  example  in  an  infant  not  ujj 
two  years  old.  The  limb  liad  been  violently  wrenched  by  the  mothM 
attempting  to  lift  her.  She  w\*i8  not  seen  by  Dr.  Watson  until  the  foi 
day,  at  which  time  the  swelling  was  such  that  the  diagnosis  could  not 
easily  made  out ;  but  on  the  ninth  day  "  it  w*as  apparent  that  tlie  j  * 
of  the  huraerus  had  been  separated  from  its  cartilaginous  expanai 
the  condyles^  near  the  elbow,"    By  the  use  of  angular  pasteboard  j  ' 


>  M.  M.  Shearer,  Act.  Asst.  Surgeon^  IT.  S.  A.    Boston  Joum.  of  Chemu 

1,  IHTO. 
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the  n?<lucrji>ti  wn>  iiiittiitiiiruHi,  nnd  the  fragmentB  beciuTie  unitc<l  nficv 
alnxit  fotir  or  six  wri*ki*,* 

Dr.  J.  C.  RtH.'Vti,  4if  Diiyt'Hi,  <Jhio,  luis  .scmt  me  a  specimen  of  e|*i|>liy- 
«€dd  separation,  which  occiirrcil  in  hi^  pi-nctice  in  the  year  lHtJ4.  A  girl, 
»t.  10.  fell  a  few  feet,  striking:,  pnihsibly,  u|»i>n  her  elbow.  Tlie  frac- 
tal^ wa^H  coinpH^iimh  antl  union  not  having  occurred  at  the  end  of  three 
week^  the  comlition  of  tlie  imii  rendered  iimjMitation  necessary.  In  this 
emse  n  small  fragment  of  the  shaft  came  away  with  the  epiphysis.  Dra. 
littJe,  Vo6*v  Buck/  and  I^an^e,*  of  this  city,  have  each  reported  a  »imi- 
Imr  ca«c.  Champion/  m  long  ago  aj*  IHIH,  described  the  cajse  of  a  boy  13 
xear»  old.  in  whom  the  efiiphysiH  was  torn  off  by  the  arm  being  caught 
in  machtnery;  amfyutation  be<*ame  neces^iry,  and  the  boy  got  well,  Sir. 
Hutchinson   dcHcrilies  one  aise  also. 

In  iliamjiion's  case,  and  in  Dr,  Reeve's,  amputation  became  neces- 
mry.  In  Hutchinson's  patient  the  upper  fragment  projected  ttn<l  was 
excised ;  the  |>atient  recovering  with  a  stiff  elbow%  In  Dr.  Lange^s 
patient  the  epiphysis  wns  removed  through  the  wound,  and  a  portion  of 
the  shaft  excise^l.     He  recovered  with  a  m^eful  arm. 

I  wish  to  call  attenticai  to  the  freijuency  witli  which  examples  of  epi- 

lyi^eal  separation  in  the  case  of  this  hone,  and  of  otlicr  hones^  have  been 

BWetl  by  suppuration.     This  will  be  found  to  be  especially  the  fact  in 

ition&  of  the  trochanter  major,  of  the  lower  end  of  the  femnr,  and 

'  end  of  the  tibia.    I  shall  not  attempt  at  present  t«>  offer  an  explana- 

Trtu  Fraeturrnt  at  th*'  Bum  of  the  Oondt/ies, — The  diagnotais  of  a  fnic- 
tiLTe  at  tlie  base  of  the  condyles  k  attended  with  peculiar  difficulties,  and 
it  has  <xrea«ionally  been  mistaken  for  a  disloctition  of  the  radius  and  ulna 
barkwnnls.  Dupuytreti  says:  **  There  is  nothing  so  common  us  to  see 
n  fracture  of  tJie  lower  end  of  the  humerus,  immediately  above  the  elbow- 
jfiint,  mistaken  for  n  dishication  backward;"  and  he  mentions  three  ciises 
which  liave  come  under  Ins  own  ob^erv^ation.  I  have  found  an  opposite 
rrror,  however,  by  far  tlie  most  fretjucnt,  namely,  a  di«i]ocation  of  both 
t>«>riOi*  hiR*kwards  has  been  supposed  to  be  a  fnietnre* 

The  sources  of  thig  embaniussment  are  found  in  the  proximity  of  the 
fructurc  til  the  joint,  in  the  rapidity  with  which  swelling  fwcurs,  and  in  the 
j^criking  similarity  of  the  symptoms  which  characterize  the  two  accidents. 

It  will  be  necessary,  therefoi'e,  tri  establish  with  care  the  differential 
cliagoosis.     The  following  are  the  signs  of  fmcture: 

!•  Preternatural  mobility,  which,  owing  to  the  rapidity  of  the  swclK 
ing  and  the  contraction  of  the  muscles  w^iose  tendons  are  stretcher!  over 
the  projc^i'ting  ends  of  the  bones,  is  often  soon  lost,  being  succeedtMl, 
>  after  a  few  hours,  by  a  rigidity  etjunl  to  that  which  is  usually 
II  disloejitions,  or  even  greater.  It  is  especijilly  difficult  to  flex 
the  anil,  owning  to  the  projection  of  the  up|>er  fnigment  into  the  bend  of 
lie  elbow. 


r*  Wfttwn.  New  York  Journ  Med,.  Nov.  1853,  p  4^0,  second  «erie*,  vol.  x\, 

'  '  LittU\  Vnss,  HTid  Buck,  New  York  Journ.  Med.,  Nov.  1865,  p,  183. 

\  *  L*ii^e,  N.  Y.  Surg.  Soc.,  1880. 

\  *  Champion,  Joiim.  Camp,  du  de«  Sci.  Med.,  t:  1,  ldl8,  p.  S2H;   Gttrlt,  c»p.  oil., 

*  Hatchlnson,  Med.  Timet  and  Gaas.,  1866,  1,  p,  Sm\ 
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2.  Crepitus.  This  can  usually  be  detected  at  any  period  if  the  ^ 
is  sufficiently  extended,  so  as  to  bring  the  broken  surfaces  again  Lc 
apposition. 

3.  When  tlie  extension  is  sufficient,  reduction  is  easily  effected,  an 
the  natural  length  of  the  arm  is  restored;  but  the  limb  immediate!) 
shortens  when  the  extension  is  discontinued^-especially  if  at  the  aim 
moment  the  elbow  is  bent.  This  is  a  very  important  means  of  diag- 
nosis. 

4.  A  careful  measurement,  made  from  the  point  of  the  internal  con- 
dyle to  the  acromion  process,  declares  a  positive  shortening  of  the 
humerus. 

5.  By  flexing  and  extending  the  forearm  upon  the  arm,  while  the 
fingers  are  j>laced  ujkju  the  lower  portion  of  the  humerus,  the  projectiM 
fragments  can  be  felt.  Generally,  the  upper  fragment  being  in  front  « 
the  lower,  and  pressing  down  into  the  bend  of  the  elbow,  its  end  cannot 
be  so  easily  recognized ;  but  the  upper  end  of  the  lower  fragment  can 
easily  be  made  out,  posteriorly,  when  the  forearm  is  considerably  fleied. 
The  lower  end  of  tlie  upper  fragment  feels  more  rough,  and  is  less  wide, 
than  in  dislocations. 

6.  The  whole  of  the  lower  fmgment  is  carried  backwards,  and  widi 
it  the  radius  and  ulna,  producing  a  striking  prominence  of  the  elbo« 
and  olecranon  process.  Efforts  to  straighten  the  forearm  upon  the  arm, 
when  no  extension  is  used,  increjuse  rather  than  diminish  this  pro- 
jection. 

7.  The  forearm  is  slightly  flexed  upon  the  arm,  the  angle  made  at  the 
elbow  being  25  or  30  degrees. 

8.  The  hand  and  forearm  are  i)ronate<l. 

9.  The  relations  of  the  olecranon  process  with  the  two  condyles  re- 
main unchanged. 

In  a  case  of  epiphyseal  separation^  the  lower  end  of  the  upi)er  frag- 
ment has  greater  breadth  than  in  the  case  of  a  fracture  at  the  base  oi 
the  condyle,  and  the  line  of  separation  is  nearer  the  end  of  the  bone. 

Signs  of  a  Dislot'ation  of  the  liadius  and  Ulna  Backwardi^-^^' 
Preternatural  immobility.  That  is  to  say,  extension  and  flexion  «w 
limited,  but  there  is  almost  always  present  a  preternatural  lateral  mo- 
bility. 

2.  Absence  of  crepitus.  It  is  in  this  joint  es|)ecially  that  surgeoM 
have  been  deceived  by  the  chafing  of  the  dislocated  bones  upon  the  in- 
flamed joint  surfaces,  and  have  supposed  that  they  discovered  crepitus 
when  no  fracture  existed.  The  rapidity  with  which  inflammation  i^ 
delops  itself  after  <lisl()cations  of  the  elbow-joint,  and  the  com^equen 
abundant  effusion  of  lyiiij)h,  afford  the  probable  explanation  of  this  bi 
quent  error. 

3.  When  reduced,  the  bones  are  not  generally  disposeii  to  becon 
again  displaced,  even  tliougli  the  elbow  should  be  flexed. 

4.  The  liuniei'us  is  not  shortened,  but  the  olecranon  process  approacl 
the  acronii(m  j)rocess. 

5.  There  are  no  sliar])  projecting  points  of  bone.  The  lower  end 
the  humerus  may  not  always  be  felt  in  the  bend  of  the  elbow;  butwl 
it  is  felt,  it  is  found  to  be  relatively  smooth,  broad  and  round. 
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6.  A  rinuarkahle  proiiirufiiee  nf  the  olhow  nm\  nlefniiiou  prcn'osSj 
which  [>rt)niinenee  is  sensibly  tliDimLshe«l  when  an  effort  is  made  to 
^tmighten  the  forearm  on  the  arm. 

7.  Forearm  flextnl  upon  the  arm  to  about  the  same  degree  :ls  in  frac- 
ture. 

8.  Hand  anil  foreanii  jtnmated  jis  in  fi*aeture. 
^»  Keiationa  of  the  olecraTitni  prwet^w  to  the  condyles  changed  very 

ly. 

le  mofft  constnnt  diagnostic  signs  are,  then,  in  the  case  of  a  fraetui*e, 

p\tu»^  shortening  of  the  humerui*,  projection  of  the  sharp  ends  of  the 

kgnient^,  and  an  increase  of  the  projection  of  the  ellmw  when  an  at* 

ipt  i»  made  to  straighten  tlie  arm;  at**!  in  the  ca.se  of  a  dish>cation, 

^b3euce  of  crepitus,  homerui*  not  sh<u*tcned,  while  the  olecranon  ap- 

bc^  the  acromion  proeeivs;  the  smooth,  round  liead  of  the  hunicrus 

101,  ur  indistinctly  felt  in  the  bend  of  the  elbow%  and  the  projection  of 

iho  point  of  the  eibow  diminished  when  the  attempt  is  made  to  straighten 

thii  f*»reann  on  the  arm. 

It  U  proper,  also,  to  rejjeat  here  what  we  have  already  said  in  rela- 
tion to  the  causes  of  this  fiTicture.  A  fracture  at  this  point  is  jirtxhiceil 
atniost  always  by  a  fall  upon  the  elbow,  hut  a  disltn^ation  of  the  ludiuB 
and  idna  backwards  can  never  be.     On  the  othei*  hand,  a  dislocation  Is 

Enxluccil,  in  most  cases,  by  a  fall  upon  the  palm  of  the  hand,  while  I 
»ve  never  known  but  one  fracture  above  the  condyles  to  be  thus  pro- 
duced* 

Rf^ults* — Nine  times  have  I  fountl  the  arm  shortened  from  half  an 

Kch  to  one  inch,  or  a  little  more. 
Muscular  anchylosis  is  almost  always  present  when  the  apparatus  is 
■I  removed,  and  it  is  seldom  completely  dissipated  until  after  sevend 
Bth^^  but  I  have  found  more  or  less  anchylosis  at  seven  and  nine 
onths;  and  twice  after  the  lapse  of  three  yeai-s  the  motions  of  tlie  joint 
ive  been  very  limited.  A  few  years  since,  I  examined  the  arm  of  a 
S*ntleman  wh«>  wjls  then  twenty-seven  years  old,  and  who  informed  me 
»l  when  he  was  four  years  old  he  broke  the  humerus  just  above  the 
rondyles.  There  still  remained  a  sensilde  deformity  at  the  point  of 
firactnre — he  could  not  completely  supine  the  fVi rearm.  The  whole  arm 
was  weak,  and  the  ulnar  nerve  rcniarkaldy  sensitive.  The  ulnar  side 
Htof  the  foreann,  and  also  the  ring  and  little  fingers,  were  numb,  and  have 
VbeeD  in  tliis  comlition  ever  since  the  accident*  I  know  the  surgeon  very 
well  who  had  charge  of  this  case,  and  I  have  no  doubt  that  the  treatment 
was  carefully  and  skilfidly  applied. 

In  June  of  1850,  I  operated  upon  a  lad,  nine  years  old,  by  sawing 
off   the  projecting  end  of  the  upper    fragment,  wliose   arm    htid  been 
broken  nine  months  before.     This  fragment  was  lying  in  front  of  the 
lower,  and  the  skin  covering  its  sharp  j joint  wsis  very  thin  and  tender. 
There  was  no  anchylosis  at  the  elbow-joint,  but  the  hand  was  flexed 
forcibly  upon  the  wrist,  the  first  phalanges  of  all  the  fingers  extended, 
id  the  second  and  third  flexed.     Supination  and  pronation  of  the  fore- 
were  lost.      The  forearm  and  iiand  were  almost  completely  para- 
fyted,  but  very  painful  at  times*     The  ulnar  nerve  could  be  felt  lying 
the  end  «*f  the  iKjne. 
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Ill  tlie  hope  that  some  favoruble  change  might  result  to  the  baud  k 
relieving  the  pressure  upon  the  nerve,  yei  wiih  not  much  expectation  of 
BUCcesH,  I  exposed  the  bone  and  rcmove<l  the  projecting  fragment.  The 
nerve  had  to  he  hTted  and  hiid  aside.  About  one  year  from  this  time  I 
found  the  arm  in  the  .same  condition  a**  before  the  openition. 

Non-union  i,s  a  result  not  so  frtviuent  in  fractures  at  thi.^  point  as  higW 
up;  but  Stephen  Smith,  of  the  Bellevue  Hf^spital,  New  York,  reports  s 
case  of  non-union  in  a  young  man  of  twenty-three  years.  He  wtis^  ad* 
mitted  to  the  bos]>ital  on  the  seventh  day  after  the  accident.  The  fnicv 
ture  was  simple  and  transverse,  yet  at  the  end  of  four  months  he  wiis  ili^ 
missed  '*  with  perfectly  free  motion  at  the  point  of  fracture."*  The 
failure  to  unite  was  attributed  to  a  syphilitic  taint. 

A  case  was  tried  a  few  years  since  in  the  Supreme  Court  at  Brcfoklyn, 
N.  Y.,  in  which,  after  a  simple  fnicture  at  this  point,  the  arm  Wing 
dressed  witli  splints  and  bandages,  th«  little  finger  sloughed  off  in  a  con- 
dition of  dry  gangrene,  and  the  adjacent  parts  of  the  hand  w*ere  attacked 
witli  moist  gangrene.     Drs.  Parker  and  Prince  believed  that  t-  iis 

accident  was  the  result  of  bandages  applied  too  tightly  and  to 

reniain  too  long,  while  Drs,  Valentine  Mott.  Rogers,  Wood,  Ay  res.  Dixoii. 
and  others,  believed  the  gangrene  might  have  been  due  to  other  causes 
over  whicli  the  surgeon  had  no  controL'' 

A  few^  years  ago,  a  similar  ease  occurred  in  the  town  of  Spencer,  Tioga 
Co.,  N,  Y.:  a  boy,  six  years  old,  having  broken  his  hmnems  just  above 
the  condyles.  The  fracture  was  oblii|ue*  The  surgeon  who  was  called 
to  treat  the  case  was  an  old  and  highly  respectable  practitioner.  I  am 
not  informed  of  the  plan  of  treatment  any  farther  than  that  a  roller  was 
applied.  On  the  eighth  «ky,  a  second  surgeon  was  employed,  who,  finding 
the  band  cold  and  insensible,  removed  all  of  the  dressings;  after  whicli 
the  thumb  and  foretinger  sloughed,  with  otlier  portions  of  the  skin  and 
liesh  of  the  hand  and  atnn.  The  surgeon  who  w:is  first  in  attendance 
was  prosecuted,  and  the  rase  was  tried  in  the  Supreme  Court  of  that 
county,  but  the  jury  found  no  cause  of  action.  Dr*  Ilawley,  of  Ithaca, 
and  tlie  late  Dr.  Webster,  of  Geneva  Medical  College,  testified  iJiat,  in 
their  opinion,  the  death  id'  the  fingers  vfm  owing  to  the  pressure  of  the 
fragment  upon  the  i«rachial  artery,  and  not  to  the  tightnesis  of  the  band- 
ages. 

Dr.  Gross  has  ab*o  infolTae^l  us  of  still  another  ca«e  of  the  same  char- 
acter, which  occurrai  in  Warren  Co.,  Ky,  A  boy,  ten  yetirs  tdd,  had 
broken  his  arm  above  the  condyles,  and  his  parents  having  employed  a 
surgeon  residing  at  aorae  distjince,  the  dressings  were  applied,  and  direc- 
tions given  to  send  for  the  surgeon  wlienever  it  became  necessary.  The 
parents  saw  the  ai-m  swell  excessively,  and  knew  that  the  boy  was  suffer- 
ing very  much,  but  did  not  notify  the  surgeon  until  the  tenth  day,  when 
the  hand  was  found  to  be  in  a  condition  of  mortification,  and  at  length 
amputation  became  necessary, 

Lf^ng  afterward,  in  the  year  1851,  when  the  boy  became  of  age.  hm 
prosecuted  his  surge^m,  but  with  no  result  to  either  party  beyond  tbft  , 
payment  of  their  respective  costs,  ^H 

1  Smith,  New  York  Journiil  of  Medicine,  May,  1857t  p.  886,  third  series,  voL  iL 
*  New  York  Medicftl  Uazettet  vol.  xit.  pp,  46,  80,  111. 
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A  <iimilar  case  bus  boen  reported  to  me  by  Dr.  Lymsin  Twomlev,  of 
Uttk  Valley,  Catrarauiruy  County,  in  this  State.  Dr.  Twomley  i»  a  ^veil- 
known  ancl  experieiical  8iirgtH»ii  und  pLysician.  In  the  fall  of  18<i(),  Dr, 
**,  wa.H  calle*!  t«»  a  boy  J^t*  7,  who  liiiil  fHllen  ten  feet  and  hrokeri  his  right 
I  inn  at  the  hose  of  the  condyles.  Althf>ugh  L»ut  twelve  hunrs  had  ela]>sal, 
[tWlimb  was  greatly  swollen.  The  lower  end  of  the  upper  fragment 
Iprojale*!  through  the  skin  three  inches*  Mis  pulse  was  feeble  and  in* 
llfrmittent.  Dr.  T*  administered  chloroform  and  adjustal  the  fragments. 
ILij^ht  splints  were  applied,  and  cold  lotions.  On  the  fifth  day  gangrene 
peinumenceil,  and  on  the  seventh  duy  Dr.  T.  aniputiitefl  at  the  point  of  frac- 
iture.  The  wound  resulted  in  the  fnrmatioii  of  a  good  stump.  Examin- 
liairHie  limb  after  amputation,  the  joint  wa.s  found  filled  with  blood,  in  a 
Ijnilrid  state*  and  the  tis,sues  above  and  below  were  infiltrated  with  the 
iBtme.  Both  of  the  lateral  and  the  anterior  ligament:*  of  the  joint  were 
I  kill  y  torn.  The  biceps  and  bmehialis  anticus  were  much  torn.  A  i^mall 
[portion  of  the  olect'anon  process,  and  mi»re  of  the  coronoid  jnoce*^ses  were 
jhroken  o(!1  The  brachial  artery  was  niptured,  and  the  median  nerve 
famously  injure*!.  There  was  also  a  partial  fracture  of  the  carpal  ex- 
[tri'mity  of  the  radius. 

When  thin  boy  became  of  age  he  entered  a  suit  against  the  doctor  for 
I  toll  practice,  in  having,  he  affirmed,  made  an  unnecessary  amputation  of 
jlhtiumi,  I  am  informed  that  the  allegations  were  not  sustained  l>y  the 
[Court,  anrl  in  this  decision  all  surgeons  ouist  heartily  concur. 

While  I  would  not  deny  that  in  some  of  the  ])receding  cikses  the  slough- 

ngtnight  have  been  solely  due  to  the  tightness  of  the  bandages,  agiiinst 

hiivh  cruel  and  mischievous  practice  we  cannot  too  strongly  protest,  a 

iiiovle<lge  of  ttie  anatomy  of  these  parts,  and  the  opinions  of  the  very 

"*' itluguish<xi  gentlemen  who  testified  in  defence  of  these  surgeons,  must 

>omjM*l  us  to  admit  the  possibility  of  such  accident^s  where  the  treatment 

\m  been  skilfid  and  faultless. 

Tnatment. — The  splints  formerly  much  employed  in  this  country,  in 

ttbout  the  elbow-joint,  and  perhaps  still  used  by  some  American 

ons.  are  simple  angular  side-splint^s,  without  joints,  such  as  those 

oinmendai   by  Physick;^    angular   pasteboard   splints,  felt,  ieatlier, 

ipercha,  etc.,  or  angular  splints  with  a  hinge,  such  as  Kirkbride's,* 

Hewson's,  Day's,  Rose's.  Welches,  or  Bond's. 

Kirkl>ride  s  splint,  which  is  said  to  have  been  used  in  the  Pennsylvania 

*pital  in  several  instances,  is  composed  oi  two  pieces  of  board,  con- 

t<i]  together  by  a  circular  jfunt,  and  having  eyes  on  the  inner  edge, 

*Dches  apart,  and  holes  through  the  splint  at  graduated  distances  be- 

\  tliem*    There  is  also  a  swivel  eye,  passing  through  the  upper  part 

splint,  and  rivetetl  below,     A  wire  is  fastene<i  to  the  swivel,  and 

at  lit  right  anglers  at  its  other  extremity,  of  a  size  to  tit  the  eyes  and 

in  the  splint.     This  splint,  properly  supported  by  pads,  is  to  be 

either  upon  the  outside  or  inside  of  the  aim,  and  seen  red  by 

When  the  angle  is  to  be  changed,  the  wire  is  «idiookeil  and 

Aored  to  another  eye,  or  to  some  of -the  intermediate  holes  upon  tije 


The 
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fit*  of  Surgery,  by  John  Syn;:^  Dorsey,  Philiitldphiit  edition,  vol,  i.  p,  14$, 
%VL  Juiini&l  t>f  tie  Medieal  SciencejJ,  vol,  xvi.  p.  315. 
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side  of  the  splint.  I>r,  Kirkbride  reports  tivo  cases  of  fracture  of  tie 
lower  part  of  the  liutiierus  treated  1>y  tliis  pkin,  one  of  which  rpsalt^d 
in  anchylosis^  but  the  other  \va>j  mueb  more  §ticces,Hful , 


Fio.  81. 


Flo,  82. 


Welcli'i  iplint.    The  biDge«  m»7  be  timosferred 
to  fpHnU  of  d$fr«reo(  fiser, 

H.  Bnticl,  of  Jliiladelphia,  has  rniifrived  a  very  ingenious  splint  for 
the  elbrjw-joint,  and  which  is  desiguetl  also  to  affuVd  a  coniplete  snpfnirt 
to  the  forenmi. 

Fifj.  83. 


BoDd'fl  elbow  splint 

For  myself,  I  generally  prefer  a  thick  sheet  of  gutta  percha.  moulded 
and  applied  a<*cunitely  to  the  limb.  It  shoiiM  be  extended  bevond  the 
elbow  to  the  wrist,  m>  as  to  su ppr vrt  the  whole  length  of  the  ann,  elbow, 
and  forearm.    Some  experience  in  the  use  of  woollen  angular  splints  ha 
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Jontmoed  me  that  tliev  oaiiuot  be  ven-  well  fitted  tu  the  iiiiiny  inet|imli- 
Itcjofihe  limb;  and  neither  yiiLHtebcmnl  nor  biiuler's  board  hits  .sufficient 
Smmew,  ei^peciall}'  in  tliat  portion  which  coveiTs  the  joint.  Angular 
#jiliutgv  funiishe*!  with  a  movable  joint,  posset^H  the  advantage  of  enabling 
tK  to  change  the  anjzle  of  the  limb  at  pleasui'e,  and  of  keeping  uji  Kume 
<ffgrep  of  motion  in  tlie  articulation  without  disturbing  the  fracture  or 
•  fWDoTiiig  the  dressings ;   but  the 

jwiwibars   of    Day  g  and    Rose's  ^'*^-  ^ 

l^tot*  render  theni  com  plicated, 

Itful  »re  iu  the  way  of  a  nice  a|i- 

T  JjEoilinn  of  the  rollers ;  while  they 

I  ire  all  i^junlly  liable  to  tlie  ubjec- 

jtJonsitttliMl  uj^ainst  angular  wooden 

jipliatii   witliout  jointis,   viz.,   that 

[wy  seldom  cau  be  made  to  fit 

IHTurately  the  many  irregularities 

^^  the  arm,  elbow,  and  forearm. 

^  Mg   the  author's  splint, 

1  b€  uiken  that  the  bu- 

Dfml  pKJitioD  is  not  too  short,  or 

nt  result  will  be  an  unneeessarv 

iegree  f»f  overlapping  c»f  the  frag- 

Heiits.     Thiri   may   genemlly  be 

tciil^l  if  tbe  j*urgeon  will  first 

Ills  material   to    the  sound 

Q«  while  the    whole   length  is 

bderl&id  with  three  or  four  thiek- 

i  of  woollen  cloth.     Welcli's 

iiniB^  mwle  of  a  material   pos- 

liNang  a  i^light  amount  id  flexi- 

fViIlT)\  approach  more  nearly  the  acconiplisliment  of  all  tbf  tinlieiitions 
ttiaii  any  otlier  manufacture*!  splint  with  whicli  I  am  aecpuiinied,  but  the 
numWT  of  caKei^  in  pnictice  to  whicli  they  are  applicable  will  be  finind 
^' 'm»  limited,  while  gutta  j»ercha  has  no  liiuit  iu  its  application. 

♦^r  material  is  em|)loyed-,  tbe  splint  should  be  first  lined  with 

ness  of  wooHen  clothe  or  some  pri>|ier  substitute.      A  pretty 

.ret  of  fine  cotton  battirjg   ought  also  to  be  hud  in  front  of 

joint,  to  prevent  the  roller  from  excoriating  the  delicate  and 

i»ifliinf?cj  likin ;  and  great  cure  should  lie  taken  to  protect  the  bony  emi- 

\^Ktt>  aliout  the  joint,  or,  ratber,  to  relieve  theui   from  pressure,  by 

i  nicrn&in^  the  thickness  of  tbe  pads  above  and  below  tJiese  emiuenees. 

irly  day,  so  early,  indeed,  nn  the  seventh  or  eighth  day, 

dd  Ik?  removed,  and,  while  the  fragULcnts  are  steadied,  the 

k*tiould  be  subjected  to  gentle,  pai^sive  motion.     This  practice  should 

fcpente*!  a*  often  as  every  second  or  third  day.  in  order  to  prevent,  as 

"^  »**  JiOHnible,  anchylosis.     If  mueli  swelling  follows  the  itijury,  it  is 

' '    Kt  to  open  the  dressings,  without  removing  tbe  splints,  on  the 

'  fbird  day  jifter  the  accident,  or  at  any  time  when  the  syrap- 

of  its  necessity.     Occasionally,  it  is  well   to  change  the 

jular  sjilint  with 
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iiioviibJe  joint  is  u.se<l,  slight  f hanger  may  be  mndv  wliilt*  tlif  Hplint  b  nn 
the  ann  ;  but  if  the  angle  is  much  (*hangeil  without  removing  the  mlWfs. 
thev  become  uneqtially  tighteneii  over  the  arm,  and  may  do  nijHc'hi**f* 

IVhen  anehyiosis  Iuls  actually  taken  piaee,  we  may  more  or  U*ss  rnvt- 
come  the  eontnieti<ai  of  the  muscles  imd   of  the  ligHiiients  by  l:> 
passive  motion,  or  by  diretiing  the  patient  to  jawing  a  rlumb-bell  of 
other  heavy  weit^bt,  as  first  recfimmended  hy  Hihlanus ;  but  we  m\m 
bear  in  mind  the  tianger  of  ea using  a  i*efracture  by  tor*  i-rulv  i.r  Jnmt.wlp- 
rate  force. 


Fio,  8*5. 


§  7*  Fracture  at  the  Base  of  the  Condyles,  complicated  with  Fracture 
between  the  Condyles^  eztending  into  the  joint. 

This  frnciure,  which  is  but  a  variety  or  complication  of  the  preceding, 
is  even  more  dtf!i<'iilt  rif  diagnosis:  and  its  signs,  rcf^ults,  and  proper 
treatment  differ  .siiifieicntly  to  demand  a  5>epamte 
consideration, 

I  have  recognized  the  accident  six  limes. 
Confined  to  no  period  of  life,  it  seems  to  be  the 
result  of  a  severe  Idow  inflicted  directly  up<m  the 
lower  and  bac*k  part  of  the  humerus,  or  upon  the 
oleci^Mnon  process.  Dr.  Parker,  of  New  York, 
was  inrliiied  to  regard  an  obscure  accident  a^H»m 
the  elbow-joint,  which  he  saw  in  a  lad  i^ixteen 
years  old,  as  a  longitudinal  fracture  of  the  hume- 
rus, with  se]>aration  of  one  condyle,  but  whieh 
had  been  occasitmeil  l)y  a  fall  u|;>on  the  hand,' 
For  myself,  I  should  regard  this  latter  circum- 
stance a.s  prcsuo]]*tive  evi<lence  that  it  was  not  a 
fracture  of  this  cluiracter,  yet  I  tlo  not  mean  to 
deny  the  )K>ssibility  of  its  occun'ence  in  this  way. 
Its  ehjiiiicteristic  sympt^nus  are,  increased  breadth  of  the  lower  ond 
of  the  humei'us,  occasioned  by  a  sepanttion  of  the  condyles;  dbplaee- 
ment  n|nvTirds  nnd  backwards  of  the  radius  and  ulna :  shortening  of  the 
humerus  i  crepitus  and  mobility  at  the  base  of  the  condyles,  with  crepitus 
also  Ipctweeii  the  condyles,  developed  by  pressing  them  together ;  or  in 
case  tlie  radius  and  ulnn  are  drawn  uj)  and  back,  the  crepitus  may  he 
deteeted,  nftcr  restoring  these  bones  to  [dace,  by  prensing  upon  the 
opposite  condyles. 

Its  conseijuences  are,  generally,  great  inflammation  about  the  joint, 
permanent  deformity,  and  btiny  nnchylosis.  An  opposite  result  must  be 
regarded  as  fortunate,  and  as  an  exception  to  the  nile. 

Of  the  treatment,  we  am  only  say  that  it  most  be  chiefly  directed  to 
the  prevention  and  reduction  of  inHammation;  at  least  during  the  first 
few  days*  Nor  is  this  inconsistent  with  an  early  reduction  of  the  fmg- 
ments,  and  modenite  eflrirts,  by  splints  and  bandages,  such  as  I  hare 
direrted  in  case  of  a  simple  fracture  at  the  base  of  Oie  condyles,  to  keep 
the  fragments  in  place.     No  surge^^n  would  be  justified  in  refusing  alto- 


Frftcturo  itt  the  buiie  of,  nnd 
botwo«n^  the  aondyles. 


^  Parker,  New  York  Journiil  of  Medicine,  Nov.  1856^  p,  891,  «ci  series,  \oU  i. 
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klier  to  mnke  *^uitii>>le  utteuipts  to  aiTniiij>ltjili  tlH.\se  iiiipnrtjint  imlicji- 
bag;  but  he  must  always  regiinl  them  as  socuinlary  when  uonipiiretl 
Ith  the  importance  of  coutrolting  the  inflainiimtioii. 
I  When  splints  are  employeil*  the  same  rule8  will  he  upplieublf,  huth  as 
p  tVir  form  and  in<Mk'  of  apj>licutioii,  as  in  easew  of  simple  frueture 
R^  <in<lyles.     Pla^^ter  of  Paris,  or  some  of  thi*  immovahle  forru$ 

ri  -,  furnished  with  ample  fem-^tra?,  wih'  sometimes  he  |)referreiL 

I  Tiie  foUowing  examples  will  more  conipk-tely  illustrate  the  eharaeter, 
pton%  and  prf»per  treatment  of  tfiese  cases  thnn  any  remarks  or  rules 
pich  I  can  at  present  make* 

M^ woman,  a?t.  44,  fell  upon  tiie  siilew.ilk  in  January,  IHfjO,  striking 
HhWr  riofht  elhow.  I  saw  lier  a  few  minutes  after  the  aeeiclent.  hut 
Be  parts  ahciut  the  joint  were  already  uonsiclerably  swollen,  and  it  was 
hot  without  difficulty  that  the  din^i^osis  wa.s  made  out.  The  foreantu 
m&  slightly  flexed  upon  the  arm,  and  pronated.  On  seizing  the  elbow 
Irmly,  a  dbtinct  motion  whs  jiereeivLHl  ahove  the  e(»ndyles,  and  a  crepi- 
m,  I  could  jUso  fe«3h  indistiuetly.  the  point  of  the  upper  fra;;tiient. 
Ifbile  motlemte  extension  was  made  u|>on  tlie  ann,  the  condyles  were 
Wtmei  ti>gether,  when  it  was  ap]>arent  that  they  had  been  sepurateil. 
Ife  peiDOving  the  extension,  they  again  separated,  anti  tlie  oleeninon  drew 
k.  She  was  in  a  condition  of  extreme  exhaustioiu  and  the  bones  were 
m\\x  placed  in  position. 

[  An  angular  splint  was  secured  to  the  limb,  nnd  every  care  use<l  to 
p}ifK)rt  the  fi^gments  cfmipletely,  Imt  gently, 

I  From  this  tlate  until  the  conclusion  of  the  treatment  the  dressings 
fca*  remo%*ed  often,  and  the  elbow  moved  jls  much  as  it  was  possible  to 
km  it. 

I  Seven  months  after  the  accident,  the  elhow  was  almost  completely  an* 
pylrtstHl  at  a  right  angle.  The  fingers  imd  wrist,  also,  were  ijuite  rigid. 
mx  yejirs  later,  the  inichylosis  had  nearly  dis;ippearcd ;  she  could  fiow 
kx  luid  extctid  the  arm  ahiinst  as  much  as  the  otiier;  the  wrist-joint 
m  frev,  and  the  fingei-s  could  be  flexed,  but  not  sufficiently  to  touch 
m  palm  of  tlie  Imnil.  The  line  of  fracture  through  the  ha^e  could  he 
pa*d  tta^ily,  hut  the  humerus  was  not  shortened.  There  was,  more- 
per,  much  tenderness  over  the  ])oint  of  fnicture  through  the  base,  and 
kt  uther  points.  Occasionally,  a  slight  grating  was  noticed  in  the 
piiivhumeral  articulation.  She  ex|»erienced  fre([uent  ])aiiis  in  the  anu, 
vmI  esjK^cially  along  the  hack  and  radial  brjnler  (»f  the  ring  finger. 
B)uriiig  the  first  year  or  two  after  the  accident,  the  arm  wa^sted  very 
piutth,but  although  the  hand  remained  weak,  the  muscles  were  now  well 
Hevdcippil, 

I  A  pi^ntlcman  wai^  struck  with  the  tongiie  of  a  carriage  with  which  a 
IttHiple  ijf  liorses  were  running.  The  bicjw  wiis  receive* i  directly  upon 
|*B«W<"k  of  the  left  elhow.  Dr.  Sprague  and  myself  remove*l  soujc  small 
IfriemeiitJii  of  bone,  and  while  opcrnng  the  wound  for  this  purpose,  we 
Ictmlil  9m*  distinctly  the  line  of  fracture  extending  into  the  joint  as  well 
I  li^  a(*mw  t  h  e  hi  >n  e .  Tl j  e  coi  i  ♦  ly  I  es  w ere  n  o  t  se  j  m  ra  t e<  L 
I  TlK»Huhseipient  treatment  consisted  ordy  in  the  use  of  sucli  means  as 
I  tdtild  fM*^t  supjKn't  the  limb,  and  must  successfully  combat  inflammation, 
I  Tl](  am,  mmI  fureaiin  were  laid  upon  a  broad  and  well-cushioned  angular 
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splint,  covered  with  oil  cloth,  to  which  they  were  fastened  by  a  few  tght 
turns  of  a  roller. 

Twelve  years  after,  I  found  the  humerus  shortened  one  inch  and  a 
half.  During  the  fii-st  year,  he  says,  there  was  no  motion  in  the  elbow- 
joint,  but  he  can  now  flex  and  extend  the  forearm  through  about  45^ 
when  flexed  to  a  right  angle,  it  seems  to  strike  a  solid  body  like  bone. 
Rotation  of  the  forearm  is  completely  lost,  the  hand  being  in  a  position 
midway  between  supination  and  pronation.  He  suffers  no  pain,  and  his 
aim  irt  ([uite  strong  and  useful.  No  means  have  been  employed  to  re- 
store the  functions  of  the  limb  but  passive  motion  at  first,  and  subse- 
quently constant,  active  use  of  the  hand  and  arm. 

The  late  Dr.  Thomas  Spencer,  of  Geneva,  used  to  relate  a  case  in 
which  a  surgeon  was  allied  to  what  he  supposed  to  be  a  fracture  of  the 
lower  end  of  the  humerus,  and  which  he  treated  accordingly,  with  splintt, 
etc.  On  the  second  or  third  day,  another  surgeon  was  called,  who  re- 
move<l  the  splints  and  bandages,  and  pronounced  it  a  dislocation  of  the 
radius  and  ulna  backwards ;  but  he  was  unable  to  reduce  it. 

After  some  time,  the  first  surgeon  was  prosecuted  for  having  treated 
as  a  fracture  what  provt^l  to  be  a  dislocation.  Dr.  Spencer,  who  had 
examined  the  ann  carefully,  gave  his  testimony  last,  and  at  a  time  when, 
from  the  evidence,  it  seemed  almost  certain  that  the  surgeon  must  be 
mulct(Hl  in  heavy  damages;  but  he  declared  his  belief  that  both  surgeons 
were  right,  since,  on  mejLsuring  the  breadth  of  the  humerus  througli  its 
two  condyles,  he  found  that  the  humerus  of  the  injured  arm  was  three- 
quarters  of  an  inch  wider  than  the  opposite.  His  conclusion,  therefore, 
was  that  the  condyles  had  been  split  asunder  and  were  now  separated; 
that  the  first  surgeon  j^roperly  reduced  this  fracture,  but  tliat  when,  on 
the  second  or  tliird  day,  tlie  second  surgeon  removed  the  splints  and  the 
dressings,  a  contraction  of  the  muscles  liad  taken  place  and  the  dislocar 
tion  occurred,  the  bones  of  the  forearm  being  drawn  up  between  the 
fi-agments.  Dr.  Spencer  ])elieved  this  wjls  an  example  of  the  variety  «f 
fractures  now  under  consideration,  but  it  is  not  quite  certain  that  there 
was  anything  more  tlian  an  oblique  fracture  extending  into  the  joint,  fol- 
lowed by  a  dislocation.  In  either  case,  the  first  surgeon  was  entitled  to 
an  ac(|uittal,  and  so  the  jury  promptly  declared  by  their  verdict. 

Althougli  the  flexed  position  must  usually  be  regarded  as  the  best  in 
these  fractures,  for  the  reason  tliat  it  most  completely  relaxes  the  biceps, 
brachialis  anticus,  and  tlie  flexors  of  the  forearm,  and  because  if  anchy- 
losis ensues  the  flexed  position  gives  the  most  useful  arm,  yet  I  think  it 
might  be  ]>roper  to  try  what  better  may  be  accomplished  by  permanent 
extension,  with  the  foreann  straightened  upon  the  arm,  according  to  the 
niethinl  Dr.  Clark,  described  in  tlie  preceding  pages. 

In  a  case  of  coiu]M)iind  comminuted  fracture  of  the  character  now  under 
consideration.  Dr.  Stone,  of  the  Bellevue  Hospital,  New  York,  remove«l 
the  condyles  and  sawed  off'  the  sharp  end  of  the  humerus.  The  woman 
was  twenty-six  years  old  and  intem])erate.  The  operation  was  made  as 
a  substitute  inv  aniputati(»n.  No  serious  complicjitions  followeil.  On 
the  ninety-sixth  day  the  wounds  were  completely  healed,  and  she  couhi 
bend  the  foreann  to  a  right  angle  with  the  arm,  the  action  of  the  musclef 
having  drawn  uj)  the  radius  and  ulna  against  the  lower  end  of  the  shafl 


FRACTURE  AT  THE  BASE  OF  THE  CONDYLES. 


301 


>f  fho  Immerua,  so  tluit  tlie  motions  were  naliiml  and  froe,^     The  prac- 


tJi^ 


n  r,  iw  tlio  result  siitticiently  shows,  wii**  eminently  judicioiLs;  and  it8 
pr  H'ticability  ought  always  to  be  well  considered  before  resorting  to  the 
e>i:nou8  mutilation  of  a  in  pti  tat  ion.  The  great  prineiple  upon  which  the 
cuccc'^s  of  rei*ection  b  here  based  is  the  sliortetutig  of  the  bone,  wliereby 
fluT  n'duetion  may  be  aceomplisbed  witboiit  painfid  tension  to  thetiHisrl^; 
11  priticiple  which  will  demand  of  us  hereafter  a  more  earefnl  consiid- 
emtioii  and  it  wider  application. 

DracturcH  and  PmBtasea  of  the  Canth/lei  and  Epicondt/hs. 

Chau^ier  described  that  portion  of  the  lower  end  of  the  humerus 
which  articulates  with  the  ulna  as  the  trochlea,  and  that  portirin  which 
articiihited  with  the  radius  a^  the  condyle;  naming  the  two  lateral  pro- 
jlH•tion!^,  respectively,  epitrochlea  and  epicondyle,  Sftme  of  the  French 
writers  have  adopted  tliis  nomenclature,  but  I  jirefer,  as  being  more 
fanjiliar  to  my  own  countrymen,  the  tenns  external  and  internal  condyles, 
Uf  which  it  will  be  convenient  to  add  the  terais  externsil  epicontlyle  and 
intenml  epicondyle,  as  indicating  the  abrupt  lateral  projections  on  either 
side  of  the  condyles,  of  which  the  largest  porttotis  are  e[)i]>hyseaK  These 
crmt«t  or  projections  are  fonued  in  part  by  a  [>rt elongation  of  the  outer 
and  inner  elevate<l  margins  of  the  huruerus,  and  in  part  frtmi  sepaiate 
centres  of  assiticatiun,  which  in  early  life  mainly  overlie  the  two  sides 
of  the  lower  epiphysis.  In  advancing  years  tliese  lateral  epi|ihyses 
prolong  themselves  upwards  to  reach  and  partially  overlie  the  humeral 
portions:  the  outer  eidphysis  becomes  united  by  bony  tissue  to  theslmft 
itT  humeral  apophysis,  about  the  sixteenth  or  seventeenth  year;  while 
the  inner  epiphysis,  much  larger  than  the  outer,  is  not  united  usually  to 
its  cnrrtv^poniliiig  apophysis  until  the  eighteenth  year*  iiurlt  places  the 
periuii  of  union  of  both  of  these  epiphyses  a  year  or  two  later. 

I  shall  heretifter  speak  of  tlie  epicondyles  ;is  all  of  tho.se  portions  of 
the  lower  end  of  the  humerus  which  project  abru|)tly  fi'om  tlie  condyles, 
luid  are  composed  in  large  j>art  of  the  lateral  epiphyses,  but  not  entirely. 
Pnictically,  this  detinition  leaves  no  jiortion  of  the  lower  extremity  oi  the 
humerus  outride  of  the  c^ipsule  except  the  epicondyle?^.  I  sny  "'  pnicti* 
callr,'*  becaase  it  leiives  no  portion  outside  except  the  epicondyles  which 
could  possibly  be  broken  off  by  an  external  or  traumatic  injury.  We 
shall  tlierefore  have  to  speak  only  of  fractures  of  the  e|)icondy!es,  and  of 
-  of  the  condyles  involving  the  joint  :  the  cruidyles  proper,  as 
M-heiI  from  the  epicondyles»  constituting  on  tlie  one  han*l  the 
outer  end  of  the  lower  extremity  of  the  hiiraeru?,  including  so  much  of 
the  iirticulnr  surface  as  belongs  to  the  eminentia  ca[iitat^4 ;  and,  on  the 
other  hand,  so  much  of  the  inner  portion  of  the  articular  surfiice  a8 
incluiles  the  trochfe^i. 

As  the  rearler  will  see  hereafter,  the  epicondylar  sepanitions  consist  of 
two  varieties,  one  of  whicli  is  an  epiphyseal  separation,  and  the  other  a 
true  frsicture:  one  of  which  includes  only  a  portion  of  the  epiconilyle, 
and  the  other  includes  the  whole.  The  remaining  fractures  will  all  he 
intracajisular. 


'  btone^  New  York  Journ.  oi'  Mt-d,,  Mjiv,  1851,  p.  302,  voL  vi,  2d  series. 
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§  8.  Fracture  of  the  Internal  Epicondyle ;  and  Fraotnre  or  Diatta^^ 
of  the  Internal  Epicondylar  Epiphysis. 

I  will  here  add,  to  what  I  have  already  said  in  the  preceding  pages:  o/" 
the  anatomy  and  development  of  the  humerus,  the  very  careful  de^cnjo- 
tion  of  the  development  of  the  lower  end  of  the  humerus  given  by  Dr. 
Zuckerkandl,  Demonstrator  of  Anatomy  in  the  University  of  Vienna.' 

"^  The  inferior  extremity  of  the  humenis  proceeds  from  a  synostosis  of 
five  separately  develope<l  portions  of  bone.  These  are :  1st,  the  humeral 
diaphysis,  which  includes  the  supratrochlear  fossa,  a  minute  portion  of 
the  eminentia  capitata,  and  on  the  dorsal  surface  the  ribbon-like  zone  of 
the  trochlea ;  2d,  the  trochleji ;  3d,  the  eminentia  capitata ;  4th  andoth, 
the  epicondyles.  On  the  fully  formed  humerus  that  part  is  called  the 
internal  epicondyle  which  projecrts  lever-like  above  tbe  trochlea,  and 
serves  as  the  point  of  origin  of  the  flexor  group.  Though  thi.<»  bony 
prominence  presents  itself  as  a  united  whole  at  this  stage,  still  an  exami- 
nation of  the  humerus,  in  the  earlier  periods  of  its  development,  teaches 
us  that  the  internal  epicondyle  of  the  adult  consists  of  two  piece?,  the 
superior  of  which  belongs  to  the  humeml  diaphysis,  to  the  median  Mr- 
face  of  which  the  osseous  nucleus  of  the  epicondyle  applies  itsdt 
enlarges,  and  finally  unites  with  the  upper  portion  to  form  the  lever  of 
the  flexor  group  of  muscles.  Accordingly  what,  in  ordinary  acceptaliwi, 
is  called  a  fracture  of  the  epicondyle  is  something  more,  since  it  incloJes 
also  a  part  of  the  humerus.  It  is  difficult  to  believe,  that  only  that  part 
of  the  internal  epicondyle,  which  corresponds  to  the  epiphyseal  centre  of 
ossificjition,  should  be  broken  oflP  in  the  adult,  so  that  distinct  cases  of 
epicondylar  fnicture  can  occur  only  in  youthful  persons. 

"  What  we  call  external  epicondyle,  on  the  completely  developed 
humerus,  and  a  small  ])ortion  of  which  (called  '  la  petite  saillie,'  in  the 
above  ([notation  from  Malgaigne)  can  be  felt  and  seen  through  the  skin 
of  the  arm  in  lean  subjects,  l)el<)ngs,  as  taught  by  embryological  observa- 
tion, not  properly  to  the  external  epicondyle,  but  represents  the  most 
inferior  prominence  of  the  crisUi  externa  humeri,  with  which  the  more 
posteriorly  extending  epiphyseal  nucleus  of  the  external  epicondyle 
finally  unites.  The  epicondyles  of  adults,  therefore,  belong  partly  to 
tlie  humerus  and  partly  to  tlie  actual  epiphyseal  epicondyles,  as  a  glance 
at  the  humeri  of  young  persons  teaches  us.  From  the  resil  internal 
epicondyle,  which  we  term  epipliyseal,  arise  the  radialis  intemus,  ulnaris 
iiitcrnus,  palmaris  longus,  and  a  small  portion  of  the  pronator  teres,  i^M^ 
from  that  part  of  the  epicondyle  which  belongs  to  the  humeral  diaphysis. 
arises  the  greater  portion  of  the  pronator  above  named.  On  the  external 
epi])hyseji]  epiconclyle  are  found  the  common  extensor  of  the  fingers,  the 
ulnaris  extenius,  and  tlie  anconeus  (piartus." 

These  views  of  the  anatomy  and  development  of  the  condyles  and 
epicondyles,  and  which  are  no  doubt  correct,  compel  me  to  reconsider 

*  Zuckerkandl,  <ni  tlie  Epicondylar  Fracture  of  the  Humerus.      Hosp.  Gazette. 
Sei)t.  27,  \X1\).     Soparat-Abdruck  Iius  diT  **  Allgeni.  Wiener  Modiz.  Zeitung.'"  1S7J*, 

Nr.  0. 
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'<  I  hiive  miitk*  in  the  earlier  editions  of  tliLs  ^vork,  ami  to 
II  errorH  into  wlricl)  the  autliur,  in  eoiiimon  with  *ill  other 
V  IS  fallen  in  the  eln^sifieMtiun  of  certain  repurietl  exatu|ih^s  nf 

Ik,  ,  ,.  .  !>f  the  epicomiyles.  Hitherto,  while  in  sj leaking  of  fraetures 
of  the  mtemal  epicondyle,  I  have  distinctly  stated  that  my  remarks  were 
li:  *  '  '  »  ?iej«inuinns  of  the  epicondykr  e|ii|ihyses,  I  liave  not  liesitatetl 
!•  iU4  pmper  examples  those  cn^e.^  in  Avhich  I  believisl  tlie  entjj'e 

tfpiiHUidyhir  projection  to  he  included.  Other  writers  have,  witliout 
ejceeption  t^o  fnr  lis  I  know,  done  the  siime.  The  observations  of  Ziick- 
ffkandK  however,  .hIiow  that,  as  I  have  l:»efore  f^tated,  these  extreme  pro- 
jt*ctious  are  coiiiposeil  oidy  in  part  of  the  true  ejiicondylar  epiphyses. 
We  mui*t  then  liereafter  speak  of  those  separations  which  are  epi con- 
dylar, Jind  only  e|iip>hyseaL  as  composin*:  one  class  of  acci<ients,  and 
wfiteh  must  he  in  a  great  measure  peculiai'  to  eliihlren;  and  of  those 
which  are  epicundylar,  hut  iiu-lnde  also  that  portion  of  tlic  epieondyle 
which  is  not  opiphysealj  as  another  class,  belonging  eluefly  to  adults,  htit 
poe«ible  in  children. 

Acconling  to  Zuckerkandl,  it  has  been  observed  by  Randjaud  and 
Renault  that  there  is  sometimes  a  persistence  of  the  epi|diysi8,  the  sepa- 
nition  continuing  to  adult  life;  from  which  we  must  infer  that  an  epi- 
coitdylar  epiphyseal  diiist^i^is  might  take  place  in  the  adult,  but  it  must 
neverthelejvs  be  very  iufre*|uent.  We  can  have,  usually,  no  means  of 
detenniiiing  this  point  except  in  the  autopsy,  and  we  must  therefore  he  left 
ill  doubt  sometimes  whether  a  particuhir  clinical  case  is  to  he  regarded 
aif  an  epiphyseal  separation  or  a  true  fracture:  our  only  means  of  differ- 
ential «liagnosis  being  the  probabilities  a  Horded  by  the  age  of  the  patient, 
the  cause,  and  the  size  and  fonn  t>f  the  fnigment. 

In  treating  of  this  subject  then  we  can  only  relieve  ourselves  of  the 
embarrassmeDt  by  tresvting  of  epicondylar  fractures  and  tliastases  ag  a 
da£6^  existing  in  two  subordinate  foni)s — namely,  one  in  which  only  the 
epipbysiH  is  torn  off  before  buny  union  to  the  crista  humeri  hns  taken 
plMe— a  tnie  difu^^tasis ;  and  the  second^  in  wliielj,  bony  uiiiim  having 
Men  completed,  the  whole  of  the  extreme  projection  or  epieondyle  is 
8ef^ rated  from  the  shaft — a  true  fracture. 

We  fehall  consider  first — 

iPiaMtcuis  of  the  Epiphtfseal  P&riion  of  the  Internal  Epieondyle* 

This  is  probably  the  accident  w*hich  (r ranger  first  described,  and  which 
aacribed  solely  to  muscular  action.  He  does  not  speak  of  it,  however, 
MA  a  diastasis  of  the  epieondyle,  but  its  **a  particular  fracture  of  the  in- 
ternal condyle.** 

**A  distinguishing  circunistance  attending  this  fracture,"  says  Mr. 
Ms  that  of  its  being  occasioned  by  sudden  and  violent  muscu- 
I  1  ^►n  ;  and  it  will  be  recollected  that  from  the  inner  condyle  those 
powerful  muscles  which  constitute  the  bulk  of  the  fleshy  substance  of  the 
ainar  aspect  of  the  forearm  have  their  principal  origin.  The  way  in 
wfiich  the  muscles  of  the  inner  condyle  are  involuntarily  thrown  into 
such  sudden  and  excessive  action  I  take  to  be  this :  the  endeavor  to  pre- 
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It  a  fall  by  stretching  out  the  arm,  and  thus  receiving  the  ] 
from  the  weight  of  the  body  on  the  hand*'* 

It  is  a  fjiet  of  significance  in  this  connection,  that  most  of  these 
tures  hitiievto  reported  at?  epieondylar  have  occurre<l  in  children,  b^^foi 
the   union   of  tbe  epiphysiis   k  eomplctal   when  muscular  contraciio 
might  more  often  prove  ade^^uate  to  its  separation,  and  when  the  epicoi 
dyle  is  less  prominent,  and,  therefore,  less  exposed  to  direct   Idoivs  thaii 
in  adult  life.     M.  A.  Cesar  has  collected  fourteen  eases,  of  which  num- 
ber only  four  were  adults,  two  were  from  eight  to  ten  years  old,  five 
from  eleven  to  twelve,  and  three  from  fifteen  to  sixteen.^     While  ^f  f^ 
fractures  wbich  I  have  regarded  as  fractures  of  the  epieondyle,  all  *-■■. 
one  oceurretl  between  the  ages  of  two  and  fifteen  years.     But  then  a  t^ 
equally  true  that  a  large  majority  of  all  the  fractures  of  the  iritenmi 
condyle,  including  those  which  enter  the  articulation,  as  well  as  tiioH* 
which  do  not,  belong  to  childhood  and  youth.     I  have  seen  but  two  ox- 
ceptions  in  fifteen  cases.     Since,  then,  tlirect  blows  generally  pnxiuee 
those  fractures  winch  penetrate  the  joint,  no  good  reason  can  be  ^1 
why  they   sliould    not    soraetiraes  produce  fructure^s   of  the  epicoi  ii 
One  of  tbe  excejitions  to  which  I  have  referred  as  not  having  occurred 
in  early  life,  is  sufficiently  rare  to  entitle  it  to  especial  notice. 

On  the  16th  of  May,  1856,  a  laborer,  thirty-four  yeann  of  age,  fell 
from  an  awning  upon  the  sidewalk,  dislocating  the  radius  and  ulna 
backwards;  the  dislocation  was  immediately  reduced  by  a  woman  who 
came  to  his  assistance,  but  when  he  calleil  on  me  soon  after,  I  found  a 
small  fragment  of  the  inner  condyle,  probably  the  epieondyle  alone, 
l>roken  ofi"  and  quite  nirivable  under  the  finger.  It  was  slightly  displaced 
in  the  direction  of  tlie  liand, 

I  could  not  learn  positively  whether  in  falling  he  struck  the  elbow  or 
the  band,  but  there  was  presumptive  evidence  that  he  struck   the  li   i 
if  so,  then  probably  the  fracture  was  the  result  of  muscular  action,  >^ 
is  tbe  mure  extraordinary  as  havitig  taken  place  in  a  man  of  liii*  age,  but 
in  which  case  it  must  be  assumed  that  the  epiphyseal  union  was  del;^VM<| 

It  is  pretty  certain,  however,  that  the  theory  of  causation  adopts 
Granger  is  too  exclusive,     A  lad  was  brought  to  me  in  October,  i  ^  I  ^ , 
aged  eleven,  wlio  had  just  fallen  upon  his  elbow,  tbe  blow  having  li« -n 
receive^!,  as  he  nflirmed,  and  as  the  ecchymosis  showed  pretty  conclu- 
sively, directly  upon  the  inner  condyle.     The  fragment  was  quite  louse, 
and  crepitus  was  distinct.     He  could  fiex  ami  extend  the  arm,  and  rotate 
the  forearm,  without  pain  or  inconvenience.     I  am  quite  sure  the  frac- 
ture did  not  extend  into  the  joint;  the  result  seemed  also  to  confirm  this 
opinion,  for  in  three  months  from  the  time  of  the  accident  the  m<^^ 
of  the   elbow-joint  were  ahiiost  completely   restored.     Out  of  foui 
cases  collected  by  Cesar,  at  least  eight,  says  Poinsot,  were  produced  by 
a  direct  cause. 

Indeed,  Mr.  Gninger  has  failed  to  establish,  by  any  particular  proofe, 
that  in  more  than  <me  or  two  of  his  cjtses  the  fracture  was  the  result  of 


*  •*  Od  u  Particular  Fmotiire  of  the  Inntjr  Condyic  of  tlie  Humerus/'  by  BeaJAmin 
Grander,  8ur;^e<:tn,  Burt«>u-upon-Tr<!nt.  Edinburgh  Mtni.  unci  Sui^.  ,foum.,  vol.  xjv. 
p.  196,  April;  1818. 

*  Cfear,  EssHi  mr  la  frac.  de  I'dpitrochl^e,  th.de  Paris,  1875* 
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'  fiun:  but,  on  the  cofitrary,  1  am  liisposed  to  infer,  from  the 
li  II II Illation  which  generally  ensued  in  his  eases,  from  the  fre- 
rv  of  ecchymottis.  rind  especially  from  the  injury  done  to  the  ulnar 
*i'. ..e  in  at  least  three  instances,  that  most  of  them  were  pro^luce*!  by 
direct  blows  inflicted  from  below  in  the  fall  upon  the  ground.  Fractures 
T  "  ^  by  muscular  lunion  are  seldom  accompanied  with  much  inflara- 
i.  I  effusion  of  blood,  and  it  Is  much  more  |*robable  that  the  uhiar 

iiervv  should  have  lieen  maime<l  hy  the  direct  blow  whicli  caused  the 
fnu!ture,  than  by  the  displacement  of  the  epiphysis,  which  i?*,  a^*  I  shall 
presently  show,  almost  always  canned  downwards,  and  oftener  slightly 
fnrwanis  thnn  backwards.  It  is  only  when  the  fnigmeut  [a  forced  directly 
bcickwanls  that  the  ulnar  nerve  could  be  mude  to  suffer;  a  direction  which, 
it  dot»^  not  Hcem  to  me,  it  could  ever  take  from  muscuhtr  actiim  alone. 

Uf  lill  the  cH*es  above  alluded  to,  includiriju;  Granger'.s  cases,  it  may  be 
stly  8a.id  that  they  were  not  verified  by  an  autopsy,  and  that  they  do 

t,  therefore,  prove  absolutely  the  exii^tence  of  such  a  diastasis. 

In  a  case  reported  by  Denuce,  there  was  an  exostosis  resulting  from 
cture,  which   caused  paralysis  of  the  ulnar  nerve;  but  there  is  no 

Uence  that  the  injury  to  the  nt^rve  was  the  result  of  displacement  of  the 
ent.  It  wa^  cured,  however,  by  excision  of  the  exostosis.^ 
'btnsitt  suggests  that  when  a  fracture  of  the  internal  epicondyle  is 
cmosetl  by  a  fall  upon  the  hand,  the  result  may  sometimes  be  due  rather 
to  the  action  of  the  internal  kt<?nil  ligament  tbiui  to  muscular  action ; 
aiii]  lie  says  that  Granger,  Fergusson,  Dale,  and  Hiehet  hnve  observed 
eajM»  of  this  kind.  He,  however,  refers  to  one  case  nieniioned  Irv  Ilirtz, 
tn  whicii  the  accident  was  declared  to  be  plainly  the  result  of  muscidar 

lion,  it  being  occasione*!  in  a  little  boy  by  the  act  of  raising  himself  by 
Ls  arms  while  suspcndetl  from  a  trapeze* 

XIalgaigne  speaks  of  this  accident  as  a  ''fracture  of  the  epitrochlea;** 
i*viJenlly  including  in  this  term  all  of  the  e|>icondylar  projection.  He 
st^leH,  however,  that  "Hhere  is  good  gnmnd  tor  ^upjmsing  that,  in  some 
Ottaee  at  least,  it  is  a  disjumtir^n  of  the  epiphysis,"  Gurlt  distinctly 
i(t*le0^  abo,  that  clinical  experience  shows  that  both  the  inner  and  outer 
epiphyaefl  are  sometimes  broken,  however  clifficult  it  may  be  to  demon- 
sirftte  the  fact  anatomically.  The  ca.se  of  which  he  furnishes  an  illus- 
Inition  in  his  book  (p,  7^*7,  Fig.  l'>t^),  and  as  being  in  t!ie  pathological 
odlc^ction  at  Wiirzburg,  may  indeed  have  been  a  fracture  of  the  entire 
int<.Tnal  epicond^de,  including  l>oth  the  epiphysis  and  the  apophysis,  but 
there  is  no  evidence  or  pretence  that  it  was  the  epiphysis  alone."' 

The  specimen  describei]  by  Zuckerkandl,  found  in  the  dissecting-room, 
and  without  a  clinical  history  (Fig.  86),  and  which  be  has  kindly  sent 
ti>  nae,  is  probably  the  only  example  of  which  we  can  speak  with  any 
dt^gree  of  positiveness  as  having  been  sustiiirjed  by  an  autopsy.  The 
"Vllowing  is  bis  account  of  the  specimen : 

••The  separation  of  the  internal  epicondyle  I  fiiund  on  the  left  arm  of 
a  strong-boned  man.     After  the  removal  of  the  flexors,  the  epicondyle 


I »  Poin^Dt,  op,  cit,,  pp.  814-317. 
*  HAJidbucb  der  lenrc  von  don  Knooheiibriicheii. 


birur^te  an  der  Koniglichen  Univereitftt  zu  Berlin. 

20 


Von  Dr.  E.  Gurltt  Trof,  der 
Hamm,  1862,  pp.  706,  7»7. 
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appearei]  projecting  forwards  tumor-like,  but  immovable,  so  that  at  first 
sight  I  tbouglit  of  a  fracture  healed  by  callus.     As  I  removed  the  den^e 
eofmective  tissue,  which  s=iun  ounded  the  epi condyle,  there  appeared  5 
furrow,  which   encircled    the  irregular  bony  prominence,  and  fonne"' 
sharp  line  of  dciDarcation  between  it  and  the  hnmeral  epi         '    '         Tf^ 
tnmor-likc  bony  prominence,  therefore,  represented  the  ^  at  epi- 

condyle.  i^u  hirtlier  exanii nation  it  was  seen  that  the  epiphyseal  was 
connected  with  the  humeral  epicondyle  only  by  dense  tissue,  wa^^  irrt^- 
larly  formefl  on  its  uneven  upper  surface,  slightly  concave  on  its  superior 
attached  side,  and  of  about  the  size  of  an  os  lunatum, 

'^In  the  figure  is  plainly  seen  the  intact  humeral  epicondyle,  the  epi- 
physeal epicondyle,  and  between  tliem  the  abo ve*< letter i bed  fin-row,  which 
was  fille<l  with  fibrous  tis.sue.  The  separated  epicondyle  does  not  corre- 
spond in  form  to  that  of  a  youthful  person,  nor  to  the  inferior  part  of  the 
iiexor  condyle  in  the  adult.  Its  long  axis  in  the  latter  is  parallel  with 
that  t>f  the  humerus — in  our  preparati<m,  however,  it  is  sagittnl,  twisted, 
a.s  it  were,  on  its  axis.  The  inferior  portion  of  the  epicondyle  is  in  the 
adult  about  one-half  cm,  distant  from  the  edge  of  the  trochlea,  bat  It  is 
more  than  one  cm.  removed  in  this  preparation;  so  that  the  lateral 
surface  of  the  trochlea  is  very  deep. " 

The  hone  is  from  an  miult,  ns  stateil  by  Dr.  Zuckerkandl,  but  he  has 
omitted  to  mention  that  the  coronoid  fossa  is  small,  and  the  olecranon 
fossa  is  neiirly  obliterated,  intiicating  that  for  a  long  time  before  death 
the  motions  of  the  joint  were  limited.  The  presumption  \n,  therefore, 
that  this  was  an  oht  fraetwre;  a  fact  which  increases  greatly  the  diffi- 
culty of  determining  ]>rccisely  the  original  character  of  the  accident. 

There  is  a  broad  vertical  and  remarkable  facet  mentioned  by  Dr* 
Zuckerkandl   on   the   inner   side   of  the   trot*hlea;   the   outer   condyle 

is  j^robably  not  nonual  in  its 
8ha|>e,  and  altogether  tliere  are 
inilicAtions  that  the  bone  ha^*  at 
some  time  suifered  a  very  severe 
and  perhaps  complicated  injury. 
Perhaps  there  was  more  than  one 
line  <»f  fracture:  possibly  a  trans- 
verse  fracture  through  tlje  abaft 
at  the  base  of  the  condyles,  or 
through  the  line  of  the  epiphyseal 
junction.  If  such  were  the  fact, 
the  specimen  does  not  illustrate 
a  simple  fracture  of  the  epicon- 
dyle; but  these  are  points  which 
the  ancient  character  of  the  frac- 
ture docs  not  permit  ns  to  deter- 
mine positively. 

We  think,  however,  this  may 
properly  be  c;*lled  a  separation 
of  the  e]»iphy.seal  porticm  of  the 
internal  epicondyle,  but  whether  it  was  a  simple  fracture  or  separation, 
uncomplicated  with  any  other  lesion  of  the  bone^  cannot  now  be  determined. 


Fio.  8e. 


SepAratloti  of  the  epiphyeeft)  portion  of  the  in- 
tern&l  eplooadjrle.  {Zuclt«rk»iidC0  epecimen.) 
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J>ir€rUon  of  Dt^ffhu'ernent,  Si/mp(omx^  t*/r.\— I  lifive  seen  what  I 
8tlp|jOM'  to  b^  this  e]uphy8i»  displacinl  in  the  ilirection  of  the  hand,  or 
downward!),  very  manifaHtly,  twice,  and  in  two  other  examples  a  careful 
meafiarefiient  showed  a  ^lijtjht  diafilaeeinent  in  the  same  direction.  The 
greatest  di^plaeeraent  fK?eurre<i  in  a  boy  fifteen  yenn^  old,  wIhj  woa 
bniaght  to  me  trmn  8t.  Catharine,  Cannda  Went.  He  hail  fbUen  np*>n 
iii(«  ami  in  wrestling,  and  his  surgeon  fnun<l  a  dislocation  of  the  bont*s  of 
the  clb^m -joint,  which  he  immediately  n?<lnceiL  The  diasta.sii<  of  the 
epicondyle  wa«  not  at  tliat  time  det cycled,  the  arm  heing  greatly  swollen. 
Jilo  KplintH  were  apjiHed,  It  was  three  months  after  the  aeeident  when 
I  SftW  him,  at  which  time  I  found  the  internal  epicondyle  removeil 
downwardii  toward  the  linnd  one  inch  and  n  (|uarter;  ancl  at  thin  point 
it  imd  beconje  immovably  fixe<K  Rirtial  michylosi»  existed  at  the  elbow- 
joitit,  but  pronation  and  nupinatitiri  were  perfect. 

In  one  instance  I  bidieved  the  fragment  to  be  carried  about  three 
Uaes  upwards  and  two  back  wards*  toward  the  oliH-'ranon:  in  each  of  the 
Olfter  example^  tlie  fragment  <lid  not  seem  to  be  displaced. 

Gfiuiffer  found ♦  also,  in  the  five  examples  which  came  under  hit* 
file  epicondyle  earrievl  toward  the  hand,  with  more  or  less  varia- 
tion in  it8  lateral  position,  m  that  while  in  .some  instances  it  touehed 
the  tdeeram^n,  in  others  it  wm  remove<l  an  inch  or  more  in  the  op|>osite 
din^ction. 

It  is  probalde  ihat,  i*xcept  where  controlled  by  the  force  antl  direction 
the  Idow,  cir  by  some  complications  in   the  accident,  the  frat^ment,  if 

^plannl  at  all,  always  moves  <lownwards  toward  the  hand,  or  downwards 
tid  a  little  forward.s,  in  the  direction  of  the  action  of  the  principal 
Iti^cles  which  ari.^»  from  this  epiphysis;  and  when  the  fracture  or  sepa- 

iion  is  the  result  of  muscular  action  alone,  tliis  form  of  displacement 

rms  to  me  to  be  inevitable.      In  addition  to  the  small  size,  mobility, 

t*ptfus,  and  genendly  slight  displacement  of  the  fragment,  which,  in 
onaectiou  with  the  a^'e  of  tlie  patient,  are  the  principal  signs  of  this 
fipacture,  it  may  be  noticed  that  there  is  usually  sf>me  embarrassment  in 
the  motions  of  the  elbow-joint,  which  may  be  due  in  jiart  to  the  swelling, 
and  in  part  to  the  detachment  of  the  point  of  Imne  from  and  arunnd 
which  mo*it  of  the  pronatoi-s  and  flexors  of  the  foi-eann  liave  their  riwe. 
In  one  inst^ince,  already  <pn»ted,  that  of  the  larl  aged  eleven  years,  who 
"*    supjMjsed  to  have  had  a  detachment  of  the  epipliysis  from  a  direct 

DW,  the  motionij  of  pronatifm,  witli  ilexitm,  were  not  at  all  impaired, 

itber  immediately ♦  nor  at  any  subsequent  perioil,  but  the  fragment  wii» 
H'cr  si'iisildy,  or  only  very  slightly,  cfispbiced. 

lTr:infr«*r  has  n*<'orded  another  class  «»f  symptoms,  to  which  I  liave 
lludtMl.  his  iwplamition  t»f  winch,  however,  I  am  not  prepared 
Dne  of  thrs«»  cases  fie  describes  as  follows:  A  hoy,  eight 
yi*at^  old,  fell  with  violence,  and  broke  off  completely  the  whole  of  the 
inner  e|»icondvle  of  the  right  humerus.  The  lad  said  he  had  fallen  on 
hhi  hand.  Tfie  fragment  was  displacofl  tfnvard  the  hand.  Severe  in- 
V.  »rj   followed,  but   lie   recovere<l  the  free  and  entire  use  of  the 

lit  in  lesa  than  three  months  after  tlie  accident.  No  splints  or 
Imndages  were  ever  employed, 

Frmn  fhe  moment  of  the  accident,  the  little  finger,  tin-  ionrr  side  of 
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the  riug  fin^ei',  iitid  rlie  skin  on  tlic  nlnur  si<]e  of  tlie  hanil,  lost 
sfttiou,  Tlie  ulHliictt»r  minimi  rligiti  and  two  eontigU(Hi8  nut8ch*j*  of  Ott 
little  finger  wi've  siIhj  pftrulyzed.  Tljiis  eoniliti^in  hunted  oiglit  ur  ten 
yf!ir8,  after  which  i^L' ligation  inid  motion  were  gnidually  resloreil  r« 
tliesi'  parts.  As  a  consequence  of  this  paralyzed  condition  of  tlie  uttiar 
uervt*,  also,  Buecessivc  crops  of  vesir^UionSt  about  the  size  of  a  flplit 
hor>4e-heim,  commenced  to  form  on  the  little  finger  and  uhiar  edge  t»f  the 
hand  some  weeks  after  the  accident,  leaving  troublesome  excoriatiotuL 
This  eruption  did  not  entirely  cense  for  two  or  three  months. 

In  two  other  cases,  Mr,  Granger  remarks  that  he  found  '^^  the  same 
paralysis  of  the  small  muscles  of  the  little  finger,  the  same  loss  of  feeling 
in  tlie  integuments,  and  the  same  succession  of  crops  of  vi^sicles  on  the 
uftected  psirts  of  the  hand,  as  oecurred  in  the  preceding  cose."  ^ 

Witiiout  iul ending  to  intinratea  dottbt  of  the  accu nicy  of  Mr.  Gra.nger*s  flj 
statement,  that  such  phenomena  have  followed  in  three  cases  out  of  the 
five  wliirh  he  has  seen,  1  must  express  my  belief  that  it  w^sis  only  a  re- 
markable occurrence  of  circumstances,  since  the  same  |jhenomentt  have 
never  been  seen  by  myself,  nor  do  I  know  that  they  have  been  observed 
by  any  other  surgec»n.  That  they  indicated  some  injury  to  the  ulnar 
nerve  is  no  dinjbt  Cf>rrect,  but  it  is  not  so  |>latn  that  it  was  caused  by  the 
displacement  <*f  the  fragment. 

JiesulU* — As  in  all  rather  accidents  aljout  the  elbow-joint,  a  temporary 
rigidity  is  likely  to  ensue.  The  mere  confint^ment  of  the  arm  in  a  Oexetl 
position  is  sufficient  to  determine  this  result  without  the  interposition  of 
a  fracture;  hut  when  inflammation  occurs,  more  or  less  con  miction  of 
the  tendons,  muscles,  etc.,  about  tlie  joint  mtist  ensue.  To  this  circum- 
stance, therefore,  added  to  the  confinement,  rather  than  to  the  fnicture, 
will  he  due  the  anchylosis.  If  the  fragment  is  not  displact^l,  the  frac- 
ture cannot  certainly  be  responsible  for  the  loss  of  motion,  since  it  does 
not  in  any  way  involve  the  joint ;  and  if  displacement  exists,  its  ulti- 
ma te  eftect  in  diminisliing  the  power  of  the  muscles  which  arise  from  the 
epiphYsis  must  he  only  trivial  and  scarcely  a^jpreciahle.  We  might, 
therefore,  i-easonahly  conclude  that  where  the  accident  has  been  prop- 
erly treated,  permanent  anchylosis  would  be  the  exception ♦  and  not  the 
rule.  This  view  of  the  matter  seems  also  to  be  sustained  by  the  recorded 
results.  In  Grangei'*s  crises,  the  full  range  of  flexion  and  extension  of 
the  foreaiTu  has  been  finally  restored,  or  with  so  trifling  an  exception  as 
not  to  be  ofjservahle  without  close  attention,  in  every  instance;  except 
in  tiie  one  already  mentioned,  which  was  originally  complicated  with  dis- 
location :  and  even  in  this  case  the  ultimate  maiming  was  inconsiderable, 
Malgaigue,  who  says  ''  it  ought  to  be  understood  that  in  this  acdtlent 
articular  rigidity  is  almost  inevitable,"  seems  nevertheless  to  admit  the 
jtistness  of  Granger*s  observation  as  to  the  final  result,  if  the  [proper 
means  are  eui|doyed  to  prevent  it.  I  have  myself  found  only  once  any 
eonsiderable  anchylosis  of  the  joint  afler  the  laj^se  of  a  few  years* 

Treatment. — This  accident  docs  not  constitute  an  exception  to  the  rule 
which  experience  has  cstablisbe<l,  that  small  epiidiyseal  projections,  when 
once  dis])laced,  can  seldom  he  restoretl  completely  to,  or  maintained  in 
position.  Granger  remarks:  ''I  have  purfvoscly  avoided  Siiying  on© 
word  about  replacing  the    detached  condyle''  (epicondyle),  '"and   for 
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t1  ....  I,  :j^mms:  iluring  tlit*  state  of  tmnefactimi  of  tla'  limb,  no  meuBH 
'  mM  1-.  J  i''|itc<l  for  t'oiifining  the  retracted  ennflyle  in  Itf^  |>lace*  Ueyond 
tUnt  \ti  the  reh»xnti<ui  nf  the  iniisele'^ :  tmd  lioth  Lefore  tlie  tiiinefiietion 
hits*  Cfunineneed,  nnd  after  it  has  sulksided,  all  etideavors  to  rephico  the 
t^mtlyle,  or  even  Uy  cliange  tlie  |wi>j«ition  of  it,  have  failed.*'  He  even  pro- 
.  4<^\^  ivi  fur  Its  to  dechire  tluit,  wl»ile  ntteiitioTi  ought  to  !>c  given  tjo  the 
'  iiM'ticm  of  tht*  inlliitnmatiori  hy  ii|»pr(ipnate  nieriu^,  we  ought,  never- 
-i**.  Id  iuf^truet  the  |mrient  Ur  ilex  imd  extend  the  unu  ihiily  from  the 
jj»-iit  the  iieeident  »>eeuJ's  until  the  cure  is  completed,  ;md  without  miy 
iTegard  to  ihe  eonisoliihition  of  the  fiiigTueut ;  *^  the  exercise  of  the  joint 
in  thlf*  manner  nnit*t  eoiiHtitute  the  principal  nccupfttion  of  the  j>Jitient  for 
stn^eral  week** :  and  whould  it  be  remitted  during  the  formatitm  and  con- 
-  '  Iiition  of  the  callus*  much  of  the  benefit  which  may  have  been  derived 
li  this  praetiee  will  l>e  h>st,  and  will  witli  diHicnlty  be  regained/' 
With  only  slight  «|ualifications  I  would  adojrt  the  advice  of  Mr.  Gran- 
ger. The  limb  ought,  at  lirst,  to  be  placed  in  a  position  of  semiflexion, 
a^i  thnt  if  anchylosis  should  nn forttinately  ensue,  it  would  be  in  the  con- 
flit  ion  wliicli  woidd  render  it  most  8ei*viettible,  and  also  because  in  this 
|iii«itinn  the  muscles  which  tend  to  disphice  the  fragment  would  be  mast 
^  1y  rehixed.      While  thus  plncisi,  an  attempt  ought  to  be  made, 

I  iig  the  epiphy^*is,  to  restore  it  to  position;  and  if  the  c^ffort  snc- 

*<ls  ikH  it  certainly  is  not  very  likely  to  do,  a  compress  and  roller 
iigbt  t^i  be  80  ai>plied  as  to  maintain  it  in  position  ;  provided,  always, 
lltat  it  aihall  not  be  found  necei»«ary  to  apply  the  roller  go  tight  h»  to 
danger  the  limb,  or  increase  the  intlannnation.  An  an^iuhir  splint 
ould  Ik*  an  almast  indispen84dde  part  nf  the  apparel,  at  least  with  cbil- 
Iren^  where  this  indication  is  in  view.  In  no  ease,  however,  ought  more 
fourteen  days  to  elapse  before  ail  bandaging  and  splinting  should  be 
adoned*  and  cai^fiil  but  fretpient  (lexion  and  extension  be  substituted. 
In  three  c^ir€?s  seen  by  me,  a  displacement  of  the  fragment,  either  for- 
wmnb  or  backwards,  has  occurred  whenever  the  ann  was  flexed,  and  it 
been  necessary,  tlierefore.  to  ttx-at  the  case  with  the  arm  in  a  straight 
Bition*     These  ate  phiitdy  only  excciitions  to  the  rule. 


§  9,  Fracture  or  Diastasis  af  the  External  Epioondyle.    (Bpicondyle, 

Chaussier.) 

The  anatomy  of  the  external  epieondyle  has  already  been  described 

rhen  ^speaking  <»f  the  epieondyles  generally.     Like  the  interna!  epicon- 

lyle,  it  is  composed  in  part  i>f  an  epiphysis,  and  in  part  an  apophysis 

ojecte*!  from  the  shaft  of  the  humerus,  which  portions  bei*ome  united 

ijuuch  other  b}'  bony  tissrrc,  usually  nbciut  the  sixteenth  or  seventet*nth 

^  of  life;  iKTfusionally  the  consolidation  is  delayed  ranch  longer.     It 

^rnnll,  and    serves    for  the  att4icbment  of  some  of  the  common 

>  of  the  fc»rearm  and  hand,  and  the  external  latcnil  ligament. 

Whether  this  sruall  epieondyle — speaking  now*  of  it  as  a  whole,  com- 

p<it«fHl  in  part  of  tlie  epiphysis  and  in  [»art  of  tlic  process*  from  the  shaft 

*>f  the  hunieniji — whether  this  can  be  broken  off  or  separated  as  a  trau- 

natic  accident,  and  m  a  simple,  uncomplicated  fractui*e,  needs  no  longer 
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to  be  discussed.     It  is  plainly  impossible,  unless  the  line  of  fractare  in- 
cludes a  portion  of  the  joint,  and  in  that  case  it  is  to  be  designated  ii8  a 
fracture  of  the  condyle,  and  not  of  the  epicondTle. 
Fid.  H7.  At  least  I  may  say  that  no  satisfactory  climal 

example,  or  anatomical  specimen,  has  e?er  been 
presented. 

It  is  not  difficult  to  admit,  however,  the  poari- 
bility  of  a  detachment  of  the  epiphyseal  portion 
prior  to  its  consolidation  with  the  shaft  of  thek- 
merus ;    and,  indeed,  the  occurrence  of  such  an 
accident  would  seem  (juite  probable,  yet  we  UA 
any  absolutely  conclusive  evidence  that  it  has  eTer 
taken  place.     The  specimen  sent  to  me  bv  that 
distinguished  anatomist  Dr.  Zuckerkandl,of  Vienna, 
and  to  whose  communications  upon  this  subjeet  I 
have  already  referred,  when  speaking  of  fracture 
of  the  epicondyles  in  general,  and  of  the  internal 
Supposed    fracture   of    cpicondyle  in  particular,  will  not  bear  the  test  of 
the  entire  external  epicon-     »  Critical  examination.    It  was  found  in  the  diwecl- 
dyie.  ing-room,  and  is  unaccompanied  with  any  clinical 

history  ;  but  it  is  evidently  from  a  ])erson  near  the 
twentieth  year  of  life.  There  is,  indeed,  an  apparent  absence  of  a  por- 
tion of  the  external  cpicoiidyle,  and  there  are  two  ossicula,  situated  in 
the  external  lateral  ligament,  with  smooth,  slightly  bos^elated  surftcefc 
Dr.  Z.  explains  the  presence  of  two  by  sup]K)sing  it  was  an  exceptional 
process  of  developinent ;  but  it  is  more  difficult  to  explain  how  the  epi- 
physis should  have  found  its  way  into  the  lower  or  distal  ])ortion  of  tne 
external  lateral  ligament,  where  lie  correctly  states  that  it  is  situated. 
The  supi)osed  original  seat  is  covered  in  by  perfectly  fonne<l  lamellatrf 
tissue,  and  underneath  the  sitliation  in  which  the  ossiciila  are  found  is* 
deep  fossa  fitted  exactly  to  receive  them. 

§  10.  Fractures  of  the  Internal  Condyle.     (Trochlea,  Chanssier,  tfl 
Malgaigne.     Internal,  Oblique  Trochlear  Fracture,  Dennc6.) 

According  to  the  iioiuenclatiire  wliich  I  have  adopted,  those  fractures 
alone  which  involve  the  joint  can  l)e  so  designated.  They  are  thoae 
fractures  wliich,  commencing  outside  of  the  joint  above  the  ba*e  of  th« 
epicondyle,  extend  downwards  and  outwards  through  the  articular  sur- 
face of  the  bone :  the  coii<lylar  fragment  carrying  with  itself  more  of 
less  of  the  trochh^a,  in  most  cases  j)assing  through  the  olecranon  fossa, 
the  anterior  fossa,  and  the  groove  of  the  trochlea. 

Mal<i;ai<rne  re<ranls  the  occurrence  of  this  fracture  a.s  verv  rare,  and 
declares  that  he  has  never  seen  a  case.  He  admits,  however,  that  rt 
ha])peiis  occasionally,  and  cites  a  s])eciinen  shown  to  the  Societe  Anato- 
mi(jue  by  M.  Giieneau  de  Mussy,  in  1837,  which  had  uniteil  with  the 
fi-agnients  in  ])lace. 

On  the  other  hand,  Sir  Astley  Cooper,  B.  Cooper,  South,  Gurlt 
and  others,  speak  of  it  as  a  frequent  fracture,  especially  in  children.  Fo: 
mvself,  I  have  a  record  of  tweiitv  examples  of  this  fracture  seen  b 
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_  ielt  Will  1 1'  liif  number  of  fracture's  of  the  I'xienial  rti)j<lylv  recnrtled 
■ly  me,  i**  tweDty-iiine ;   Hm  diflerenct*  iii  fretniciu-y  lieing  slight,  hut  a 

little  in  fiivor  of  the  external  i*onflylc, 

C'?M«€'ji.^ — It   hns  iilready   heen   f*tutLMl  that   fractures  of  tlie  internal 

coiiflvle»  a*  well  iii^  fractures  of  the  epieondyle.  belong  iihuost  exolu- 

^iircly  t«»  infancy  and  rlnldhood,  only  two  instanee?J 

Imirtn;!  tN»nie  under  my  notice  after  the  cighternth 

Vi*nr  i»f  life. 

1  have  !<ei»u  no  instance  which  coidd  lie  traced  to 

any  <>ther  «'ause  than  a  direi^t  blow,  .nueh  n^  a  fall 

upon  (he  elbow,  the  force  *^tt  the  eunenw.sion  being 

rpei*ive«l  directly  upon  the  elbow.     M,  Pingaiid* 

thinks  that  even  in  thin  ea^e  the  force  applied  acts 
lindireetly,  since  it  is  apjilied  usmdly  to  the  pos- 
iteriiir  and  internal  surface  of  the  olecranon  jiroees^s; 

and  that  the  condyle  yiel<ls  to  tlie  jire^^ure  nf  the 

cref*t  of  the  sigmoid  cavity  of  the  ulna,  8uppte- 

mctited  by  the  tension  of  tlie  muscles  ancl   liga- 

luent.''  attached  to  tfjc  inner  condyle. 

Lint*  of  Frartnre,  I^wplacement^  SifmptomH.— 

Tlie  direi*titui  of  the  line  of  fracture  is  toleinbly 
ktinifonn  i  commencing  at  or  near  the  centre  of  the 

lr«x*hleai,  it  extend.s  obli(]uely  inwards  through  the 

ci-»roniiid  and  olecranon  foswe,  and  terminate.^  about  one-([itarter  or  half 

aio  incli  above  the  internal  epicondyle. 

Ilinplacenu'iit  of  the  lower  fragment  can  take  place  only  in  a  direction 
ili|>\var4ls,  backwards,  forwards,   and  inwards  (to   tlie  ulnar  side).      The 

fraguient  cannot  be  carried  downwards,  in  the  direction  of  the  liand,  nor 

outwards,  in  the  dii*ection  of  the  radius,  unless  tlie  radius  also  is  broken 

or  flJslot*ateiK 

TIic  most  common  form  of  displacement  is  upwards  and  backw^ards, 
.and  perhaps  at  the  shuk*  time  a  little  inwards:  tlie  ulnjt  remaining  at- 
Itttched  to  the  lower  fnigment,  and  f<»llowing  its  mtivements.  1  have 
■•©cfn  one  instance  in  whieli  the  fragment  wzls  earrierl  directly  ilownwanls 

townrd  the  hand,  but  this  action  wtis  «u'iginally  c(un|dicateil  with  a  dislo- 

cnlton    of  the   radius   backwards.       The   dislocation    was    imnie<l lately 
.rtHluce<l.     Five  years  after,  when  the  young  man  was  twenty-tlirei^  years 

jld,  I  found  the  condyle  dis]>laced  <lownwards  and  forwards  about  half 

»n  inch,  so  that  when  tlie  forcjirm  was  exlendiMl  it  became  strikingly 

deflects  I  to  the  radial  side. 

The  symptoms  which  characterize  this  fnicture  are  crepitus,  almost 

always  c^a^ily  dctecte<l :  m*>bility  of  the  fragment,  discovered  esp€H*ial!y 

by  seizing  upon  the  epicondyle,  or  by  flexing  and  extending  the  ann  ; 
J  displacement  of  the  stnaller  fragment  an<l  a  projection  of  the  olecninon 

»rr»ccss,   this  latter  lieing  very  marked   when   the  forearm   is  extended 

ipon  the  arm,  but  alraixst  completely  disajipearing  when   tfie  elbow  i^ 
it ;  projection  of  the  lower  end  of  the  Immerua  in  front  wlien  the  arm 

19  extended  :  the  humerus  shortennl  when  nietisure^l  along  its  ulnar  side, 


*  PingAud,  Art,  C*»ude.  Die.  Eneye.  dfts  Science  Med.,  prem.  s^r  t.  21,  p.  013 
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from  the  internal  epicondyle;  the  lireadth  of  the  hiiniems  throntr'*  i** 
condyles  generally  increiused  slightly,  8rimelinie,s  half  an  inch  or  n 
if  the  le**ser  fragment  U  curried  iipwartls,  it  will  aW  he  found  that  whnj 
the  limb  is  extended,  the  foreunn  will  be  defleetCMl  to  the  tdnar  mide. 

Sir  Astley  Cooper  reniurks  tliat  it  in  frequently  nuMtiiken  for  a  di>lih 
ention;  nnd  Thomas  M.  Markoe,  of  New  York,  luis  ^hirnn  that  it  i><,  m 
fact,  freijuently  eoni plicated  with  a  dislocation  of  the  hwid  of  tht*  radiii? 
hackwiirds;  indeeil,  he  exprcs.*ie8  a  helief  that  this?  dislocation  of  die 
radius  seldoin  or  never  oecurs  without  a  fmetiire  of  the  inl*?rnat  eondyle/ 

MetiulU. — It  Is  probalde  tlisd  in  a  nnijonty  of  eaHci*  no  pern. 
di^phieenient  e.xist.s ;  altliough  the  irre«rularity  of  the  hi»ny  dri 
around  thti  ha^e  of  the  condyle,  which  generally  may  he  t^a^^ily  *i*li, 
would  lead  to  a  contmry  opinion.  The  fact  that  the  lower  fragment 
usually  follow*8  the  motions  of  the  olecranon,  renders  its  replacemtTH 
jmd  retention  eompamtively  etmy,  unless  jjiome  complication  exigts.  Ii 
is  not  from  dinplarement,  therefore,  so  mucli  a«  from  permanent  mnwo- 
lar^and  especinlly  bony  anchyiftgis,  that  serinus  maiming  so  o(\en  rt^-nh*. 
Under  any  trentment  bony  auehylnsis  will  sometiTnes  ensue,  nnd  imiier 
improper  treatment  it  is  almost  inevitjihle. 

I'oinstrt  says,  that  of  five  eajses  reported  liy  Senftleben,  only  one  re- 
covered without  anchylosis.  Ju  (me  ease  where  anchylosis  i*esult+vl,  the 
operation  of  resection  of  the  elbow  terminated  fatally. 

Treatment. — The  arm  unist  be  imnuMliately  flexed  to  nejirly  or  (joiee 
a  right  angle,  when,  without  much  manipulation,  the  fragments  will  h<* 
made  to  resume  their  place.  A  gutta-percha,  or  felt,  right-angled 
splint,  such  as  I  liave  already  directed  for  fractures  occurring  just  ahoye 
the  condyles,  well  and  carefully  cushitmed,  may  now  he  applieci,  and 
secured  by  rollers.  Suitable  jjads  must  also  aid  the  splint  and  ndhT, 
in  keeping  t!»e  fnigments  in  place.  Markoe  prefers  keeping  the  fore:irm 
in  a  posititui  about  ten  degrees  short  of  a  right  angle,  believing  that 
this  position  the  ulna  itself  will  act  ai^  a  splint,  and,  by  its  AUppart 
the  uninjured  portion  of  the  trochlea,  hold  in  its  place  the  broken  c<i 
dyle.  Very  properly,  also,  he  prefers  to  lay  the  angular  splint^  ma 
of  tin,  and  fitted  to  the  aiiu  and  foreanii,  upon  the  hack  of  the  limb, 
stead  of  upon  the  front  or  sicJes.  If  it  is  upon  the  inside,  it  wncrs  fl 
broken  condyle,  and  we  are  unable  to  know  so  well  its  positicui;  if  upon 
either  side,  it  is  apt  to  press  injuriously  upon  the  epictmdyles;  and  if  , 
is  in  front,  the  fragments  cannot  be  so  well  adjusted  or  supjvorled.  Uf 
this  point,  however,  surgeons  are  not  very  well  agreed,  and  no  tintilj 
more  will  depend  upoTi  the  care  with  which  the  splint  is  applicii  fh^ 
upon  the  surface  against  which  it  is  laid. 

Considerable  swelling  is  almost  certain   to  follow,  and   no   siirg*?fl 
ought  to  hazard  the  chances  of  vesications,  ulcerationst,  etc,  by  neglc 
ing  to  open  nv  completely  remove  the  dressings  every  day.     Withr 
seven  days,  ami  perhaps  earlier,  passive  motion  must  be  commenced,  and 
[lerseveringly  employed  from  day  to  rhiy  urttil  the  cure  is  acc^n         '     \\ 
indeed,  in  many  cases  it  is  better  not  to  resume  the  use  of  spl 

<  Markoe^  New  York  Journal  of  Medicine,  May,  1855,  p.  882,  second  »mw,  vi 
xiv.     Also  paper  read  before  N.  Y.  Sufg.  8oc.,  May,  1880. 
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^  period ;  for,  although  at  this  time  no  bony  union  has  taken  place, 
7^  the  efiusions  have  somewhat  steadied  the  fragments,  and  the  danger 
rf  ^placement  is  lessened,  while  the  prevention  of  anchylosis  demands 
wv  early  and  continued  motion. 

When  the  fracture  is  compound,  or  otherwise  complicated,  these  simple 
rales  will  seldom  be  found  applicable ;  indee<l,  fractures  attended  with 
BO  such  complications  will  occasionally  be  found  difficult  to  reduce,  or 
to  maintain  in  position  after  reduction. 

§  11.  Fractures  of  the  External  Condyle. 

It  is  necessary  again  to  call  attention  to  the  fact  that  the  author  re- 
cognises no  fractures  as  fractures  of  the  condyles,  either  external  or  in- 
ternal, which  do  not  enter  the  joint.  All  not  included  in  this  definition 
and  occurring  in  these  regions,  are  epicondylar  fractures  or  diastases. 

Causes. — All  the  fractures  {2U)  of  the  external  condyle,  of  which  I 
hare  a  reconl,  occurred  in  children  under  fifteen  yeiirs  of  age,  except 
two;  one,  in  which  a  woman,  eighty-eight  years  of  age,  fell  upon  her 
elbow  when  intoxiciited,  breaking  off  the  outer  condyle.  Two  months 
after  the  accident  I  found  the  fragment  displaced  half  an  inch  upwards, 
and  firmly  united.     The  other  was  a  man  let.  49. 

hi  a  large  majority  of  these  cases  the  patients  themselves  have  af- 
firmed, and  the  surface  of  the  skin  has  fiirnished  conclusive  evidence,. 
Aat  the  fi^cture  was  produced  by  a  direct  blow,  generally  by  a  fall  upon 
tbe  elbow. 

Line  of  Fracture^  Displacement  and  Symptmns. — The  direction  of 
tie  fracture  is  generally  such  that,  commencing  at  or  just  within  the 
cipitellum,  or  articulating  surface  upon  which  the  radius  is  receiveil,  it 
terminates  above  and  to  the  outer  side  of  tlie  external  condyle;  or,  com- 
mencing at  the  middle  of  the  trochlea,  it  passes  through  the  olecranon 
fossa  and  teniiinates  above  the  condyle,  externally. 

It  is  quite  probable  that  in  the  latter  case,  the  force  which  occasioned 
the  fracture  has  been  aj>plied  directly  to  the  olecnuion,  and  only  indi- 
rectly to  the  condyle,  as  suggested  by  l^ingaud;  but  this  theory  of 
mechanism  could  not  a]>ply  to  the  first  class  of  cases,  or  those  in  which 
tie  line  of  fnicture  is  through  or  just  within  tlie  capitellum,  and  which, 
I  think,  is  the  most  common.  It  is  in  these  cases  especially,  the  line  of 
•separation  being  more  superficial,  that  the  fragment  is  liable  to  become 
Jisplace^l  backwards,  forwards,  or  outwards;  generally,  I  have  found  it 
lisplaciHl  ji  little  outwards,  sufiicicntly  to  increase  manifestly  the  breadth 
>f  the  condyles,  or  it  has  been  carried  backwards;  once  slightly  for- 
ranls:  it  is  also,  in  some  cases,  carric<l  upwards  in  a  small  degree, 
hhough  the  action  of  the  su])inators  and  extensors  would  seem  to  render 
downward  (lisplacement  more  common.  These  displacements  are 
squally  not  considenible,  and  in  a  few  cases  there  is  none  at  all.  What- 
ier  may  be  the  direction  or  degree  in  which  the  fragment  is  move<l, 
»«rever,  the  hea<l  of  the  radius  is  found  almost  always  io  accompany  it; 
It  in  the  ca.se  which  I  am  alxuit  t(»  relate,  the  head  of  the  radius  became 
^mjdetely  separated  from  the  condyle. 
Freilerick  Keafler,  jet.  11,  fell  from  a  load  of  hav,  and  he  is  confident 
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tilt*  suTideut  \w  was  Uroutrlit  to  nir  by  tlit'  pliysiehiii  wlm  ^aj*  firHt  '  ; 
to  liiiii.  Tlio  anri  was  niuoli  .^wtillt'ii,  am]  the  extonuil  roinlylr 
nut  hv  (listiuctly  felt;  Imi  wlien  |n-e?<siire  was*  rna<lf  <lireetly  upon  it, cn-fn 
ilus  aiA  moUtm  bcaiiru^  niaiiifrst.  The  Iiead  of  the  rsicliiis  wiih  at  tiif 
same  time  dishxmted  baekwards,  and  sepiinited  entirely  fmm  the  condyle, 
its  snuwjtli,  hntton-like  Ijoml  beifjg  very  proniinetit.  It  is  difficiih  \n 
eonceive  how  a  likiw  fnmi  lichiiid  shcnild  U'ave  the  heud  of  the  mdius 
dislocated  backwards,  or  how  the  nnhus  could  have  se|>anite<l  fnnn  llie 
broken  eoTidyle;  but  as  tlie  examiiiation  was  repeated  sevenil  tiine^*  ural 
while  the  patient  was  tirjder  the  iniluenee  of  ethei%  I  have  ?io  tkmbt  of 
the  fact.  Seve3*al  other  jHurgeuns  who  were  present  concurred  with  nw 
ill  opinion  fully* 

While  prosecuting  the  examination,  I  reduced  the  dishK-atifiii  of  ila* 
ratlius.  Init  it  woubl  not  reiiiaiii  in  place  a  moment  when  pre^ure  or  m\t' 
port  wa.H  removed,  Tlic  hid  recovered  with  a  very  useful  ann.  the  hh>- 
tions  of  flexrou  and  extensi*m,  with  pronation  and  supination,  after  the 
lapse  of  n  year,  being  nearly  a.s  complete  b»  befoi-* 
the  ae<Mtlent,  the  radius  remaining  unreduce<L 

Sometimes  it  will  be  noticed  that  while  the  por- 
tion of  the  condyle  wbieh  is  attaehe<l  to  the  ra^lius 
falls  backwards,  its  upper  and  broken  extremity 
pitches  ftnwards ;  aud  this  attitude  it  is  ei^[>etn«lly 
prone  to  ajisume  when  the  forearm  i?  extendeil. 

Jt  is  even  possible,  when  the  fnieture  traverses 
the  tnx'Idea,  for  the  ulua  also  to  btHrome  flis^ihieeil 
backwards  along  with  the  radius  and  the  lesifer 
fragment. 

(Jrepitns,  wliicli  is  usually  very  distinet,  is  ma^i 
easily  obtainetl  by  rotating  the  radium,  or  by  seijuiij 
upon  the  cimdyle  with  the  thnmh  and  finger®, 
uutving  it  backwards  and  feu -wards. 

F^r:ft(IfM,  —  Or(huari!y,  this  fragment  unitM 
promptly,  and  by  the  interposition  of  a  bony 
callus  :  hut  in  five  ciises,  I  have  noticed  tliat  eith€»r 
no  union  has  occurrefb  or  the  union  ha«  l>een 
accomi>lislicd  only  through  the  medium  of  fibrous  structures^  and  the 
fi-aginent  continued  afterward  to  move  with  the  radius. 

As  a  conse<|uence,  jjrobably,  of  the  dis]>Ia cement  of  the  lesser  frag- 
ment upwards,  the  foreanu,  when  straightened,  is  occasionally  found 
deflected  to  the  radial  side*  The  surgeon  must  not,  however,  confound 
tlie  deflection  which  is  natural,  and  which  is  greater  in  children  than  in 
adults,  with  the  unnatural  radial  inclination  wliicli  is  i>ccasioned  some- 
times by  this  accident.  I  have  met  with  this  jthenomenon  thrtn*  times  in 
children  under  three  years  of  age,  in  tme  of  which  I  could  not  di.*ci^Yer 
that  the  con<lylc  was  carried  toward  the  shtuilder,  luit  only  outwards: 
in  each  of  t!u'  other  cases  the  fragment  had  united  by  ligament*  The 
following  is  one  of  the  examples  referred  to: 

A  girl,  set*  3,  fell  and  broke  the  external  condyle  of  the  left  hnmenm, 
the  fi*acture  extending  freely  into  the  joint :  crepitus  distinct;  foreann 
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dightly  flexed ;  prone.  Lesser  fragment  displaced  outwards  and  a 
uttle  backwards^  carrying  with  it  the  radius.  On  the  second  day  I  was 
dismissed  on  account  of  the  unfavorable  prognosis  which  I  gave,  or 
nther  because  I  refused  to  guarantee  a  perfect  limb,  and  an  empiric  was 
employed. 

July  2,  1857,  several  months  after  the  accident,  the  father  brought 
her  to  me  for  examination.  There  was  no  anchylosis,  but  the  lesser 
fiigment  had  never  united,  unless  by  ligament,  moving  freely  with  the 
heiMl  of  the  radius.  When  the  foreann  was  straightened  upon  the  arm, 
it  fell  strongly  to  the  radial  side,  but  resumed  its  natural  relation  again 
when  the  elbow  was  flexeil. 

Two  other  examples  are  reported  at  length,  in  the  second  part  of  my 
Sq)ort  on  Deformities  after  Fractures,  as  Cases  57  and  59  of  fractures 
of  the  humerus. 

In  one  other  example,  however,  mentioned  also  in  my  report  as  Case 
56,  the  deflection  was  to  the  opposite  side.  I  examined  the  lad  one  year 
ifter  the  accident,  he  being  then  five  years  old,  and  I  found  the  external 
condyle  very  prominent  and  firmly  united,  but  not  apparently  displaced 
in  any  direction  except  outwards.  The  radius  and  ulna  had  evidently 
wffered  a  diastasis  at  their  upper  ends,  but  all  of  the  motions  of  the  joint 
irere  free  and  perfect. 

Doreey'  speaks  of  this  lateral  inclination  as  being  always  to  the  ulnar 
«ide,  but  does  not  indicate  to  what  particular  fracture  of  the  elbow  it 
Wongs.  He  has  also  describeil  a  splint,  contrived  by  Dr.  Physick, 
btenifc<l  to  remedy  the  deformity  in  question. 

CheHus  also  speaks  of  the  same  deformity  as  occurring  after  fractures 
rf  the  internal,  but  does  not  mention  it  in  connection  with  fractures  of 
the  external  condyle,  that  is,  an  inclinaticm  of  the  forearm  to  the  ulnar 
aide. 

In  more  than  half  of  the  cases  of  fracture  of  this  condyle  some  degree 
of  anchylosis  has  rt*sulted,  lasting'  at  least  several  months.  I  have  seen 
It  remaining  after  a  lapse  of  from  one  to  twenty  years,  but  genemlly  it 
padually  diminishes,  and,  in  a  majority  of  eases,  completely  disappears 
ifter  a  few  yeai-s. 

Treatment, — I  <lo  not  know  that  I  need  add  much  to  what  has  already 
been  said  in  relation  to  the  treatment  of  fractures  of  the  opposite  con- 
dyle, and  at  the  base  of  the  condyles,  since  the  measures  ap]>licable  to 
the  one  are,  in  genenil,  applicable  to  the  other. 

Generally,  the  foreann  ought  to  be  flexed  upon  the  arm,  especially 
m'th  a  view  to  overcome  the  usual  tendency  in  the  upi>er  end  of  the  lower 
Augment  to  pitch  forwanls,  and  which  form  of  displacement  is  greatly 
iiicrease<l  by  straightening  the  ann.  A  remarkable  exception  to  this 
mle,  and  one  of  two  which  I  have  seen,  must  be  mentioned. 

James  Cnmyn,  aged  0,  was  brought  to  me  in  March,  18')7,  having,  a 
few  minutes  before,  fallen  from  a  height  of  four  or  five  feet  to  the  ground. 
Hi-*  father  said  the  elbow  ha<l  been  broken  at  the  same  point  two  years 
before,  and  from  that  time  had  remaiiie<l  stiff  and  cn»oked.  I  found  the 
ext4?mal  con<lyle  broken  off,  and,  with  the  head  of  the  radius,  carried 

'   Element*  of  Surijjerv,  by  Philip  Svrji^  Dorsey   Phila.  etl.    ISIO,  vol.  i.  p.  14(5. 
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Uackwardst  Tliis  waa  the  position  which  it  occupied  constantly ^  although 
it  was  easily  restored  and  luaintjiincd  in  position  when  the  arm  usia 
atraight,  but  not  by  {iny  pos,Hiblt*  means  when  tlie  elbow  was  flexecL  I 
dresned  the  arm,  therefore,  in  an  extendetl  p<:»9ition,  with  a  long  fril 
splint,  and  the  fmgnients  remnined  well  in  place  until  a  cur©  wa»  ftocom- 
plishtxh 

It  in  eHpecifjlly  deser\nn«^  of  notice  that,  in  the  fi\t^  nises  in  whirh  I 
have  ob,'?erved  bony  union  to  fail,  sind  the  fragments  to  continue  innv/i- 
hie,  the  motioris  of  the  el  how-joint  have,  in  a  wry  short  time,  been  emn- 
pletely  restored.  If  it  does  not  prove  that  Granger  was  correet  iu  hi^ 
views  J18  applied  to  frdctui-es  of  the  internal  epicondyle,  namely,  tlrat  it 
was  of  little  or  no  conBeijuenee  whutlier  the  fragnjent  united  or  not.  and 
that  the  elbow-joiivt  nu^ht  to  1»e  snhinitte<1  to  free  motion  from  the  begin- 
ning to  the  end  of  the  treatment^f  it  does  not  abj^olutely  prove,  1  w*y. 
the  CHrreetness  of  ]iif*  views,  it  at  lesist  must  al»ate  our  apprehendons  of 
the  supposed  evil  results  of  non-union  in  the  c^%se  of  the  fracture  now 
under  eonsi dera tion , 

I  shall  take  the  liberty  of  riuoting,  also,  with  a  qmilified  approval,  the 
opinion  of  Dr.  Jolni  C.  Warren,  of  Boston,  as  stated  )»y  Dr,  Norris  in  )m 
Report  on  Surgery,  made  to  the  Amerinm  Medicjil  A.«vSoeiati(m  in  184H: 

'"In  the  treatment  of  fracturt'?i  of  the  eondyles*  of  the  *js  humeri,  a 
course  is  usually  reicmimmded  which  he  believes  to  be  hurtful,  inas- 
much as  it  favors  the  worst  eonsiMjueneeg  of  the  injury,  namely,  loss  nf 
motion  in  the  joint.  By  tins  mode  of  treatment,  the  fractured  piece 
becomes  suffii-iently  fixed  to  create  partial  anrhylosis;  and  there  is  !*»> 
much  jKun  afterwards  in  the  proposed  passive  movements  fts  to  cause  the 
omission  of  these  measures  until  jtennaiteot  stiflfhess  takes  plact?.  The 
proper  eourse  in  the  management  of  these  accidents,  he  conceives  to  t>e 
— 1st.  To  apply  no  splints,  but  in  the  earlier  days  to  make  use  of  the 
proper  means  to  prevent  inflammation,  ifd.  To  accustom  the  patient  lo 
early  and  daily  movements  of  fiexion  and  extensifin,  M.  ANTicn  the 
action  of  the  joint  l»ceoines  limite*!.  to  overcome  the  resistance  by  fonn?, 
an<l  rej>eat  it  daily  until  the  tendency  of  the  joint  to  stiffen  ceases. 

'*The  accomplishruent  of  tliis  process,  be  adds,  is  so  very  painful  that 
few  patients  have  courage  to  submit  to  it,  and  few  surgeons  firmness  to 
prosecute  it.  The  consef|uence  has  been  that  iu  a  great  number  of  cases 
the  use  of  the  articutatirm  to  a  greater  or  less  extent  has  been  lost.  The 
introduction  of  etherization,  by  preventing  tfie  pain,  gives  us,  in  the 
opinior»  of  Dr.  Warren,  the  mearjs  of  overcoming  the  resistance.  By  itj* 
aid  he  has  restored  the  motion  of  a  considerable  number  of  anchyhx^ed 
elbows,  and  has  successfully  applied  the  same  measures  t**  other  joints, 
particularly  to  the  shoulder  and  knee.  This  has  now  become  his  settled 
practice,  witli  the  results  of  which  he  is  entirely  satisfied.  The  inflam- 
mation consecjuent  iiy>on  the  fnrced  movements  of  an  anchyhTseti  joint  is 
not  to  he  lost  sight  of.  By  a  reasonable  abstraction  of  blood,  and  other 
anti-inflammatory  treatment,  he  has  never  found  it  alanuing/** 

My  respect  for  the  distinguished  surgeon  whose  opinion  is  here  given 
does  not  permit  me  to  question  the  correctness  of  bis  practice;  but  I 

'  Tmnsactions  of  tlie  Aniericun  Medical  Association,  vol.  i,  p.  174. 
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^Biiiot  avoid  a  belief  tliat  Im  hiiiguuge  does  not  convey  a  precise  idea 
B  hii*  views.  If  he  intends  to  s&y  that  ho  would  move  the  joint  freely 
HuHi  it  is  suffering  from  acute  intlammation.  and  when  motion  occasions 
Heat  pain,  I  must  protest  against  the  practice  as  likely  to  do  Ya^Jitly 
Hare  harm  than  goo^l  in  any  case;  but  if  he  would  move  the  joint  from 
^■iH^t^  when  the  inflammation  and  swelling  iire  trivia),  and  when  it 
^^^Htt^  ouly  a  moderate  amount  of  pain,  then  his  views  are  just,  and 
HI  |>nK*tice  worthy  of  imitation. 

H^ 

B  18.  Fractures  of  the  Articular  Frocesees  of  the  Lower  End  of  the 
H^  Humerus ;  wholly  within  the  Capsule. 

H  Three  examples  illustrating  this  variety  of  fracture  have  been  referred 
H  by  Stimson.  The  fii^it  was  seen  by  Laugier/'  in  the  person  of  a  girl 
Hresiteen  years  old,  who  had  fidlen  upon  her  hand.  It  was  not  ibllowed 
||f  swelling  or  by  eftu&ii>n  within  the  joint,  Jjaugier  considered  it  a 
fracture  of  the  trochlea  alone*  The  treatment  consisted  in  rest,  the 
being  slightly  flexed  and  pronated.  In  a  few  wcH^ks  recovery 
[>k  place,  with  complete  restoration  of  the  functions  of  the  arm. 
The  second  case  is  from  Gurit,*  a  museum  specimen,  without  history- 
It  is  an  adult  bone.  The  trochlea  and  capitellum  are  broken  ofi'  ami 
Kiplaced  forwards  and  upwards,  and  have  re-united  witli  the  iRine  above 
e  coronoid  fossa;  the  articular  surfaces  being  still  covered  with  carti- 
lage. 

^  The  third ^  is  that  of  a  woman,  jct.  ♦i7,  who  having  rei:eived  an  injury 
Hon  her  elbow,  the  surgeon  diagnosticated  a  fracture  of  tlie  neck  of  the 
Hdius;  but  the  patient  having  die<l  four  years  Inter,  the  cnpitclhim  waa 
Hunt!  broken  off  and  displaced;  having  reunited  with  its  upper  Imrder 
Bstiug  in  the  radial  depression  (fovea  minor).  I'he  head  of  tlje  radius 
mnm  not  broken. 

The  same  difBculties  present  themselves  here  as  in  the  supposed  ex- 
iples  of  inti-acapsular  fnicturcj^  of  the  head  of  the  humerus.     In  the 
aical  example  related  by  Laugier,  the  exact  line  could  not  have  been 
alutcly  determined.     And  this  difficulty  is  illustrateil  by  the  third 
in  which  the  clinical  diagnosis  was  greatly  at  fault.     The  third 
abo,  where  an  autopsy  was  made  after  four  years,  can  only  be  re- 
•«lecl  as  fiirnishing  conclusive  evidence  that  the  capitellum  was  broken ; 
smuch  as  the  changes  in  its  form  and  size,  caused  liy  absor[>tion,  as 
have  seen  happens  in  intracapsubir  fractures  of  both  the  heads  of  the 
kmerus  and  femur,  must  render  it  difficult  t^j  say  tliat  the  line  of  frac- 
'  was  not  outside  f)f  the  capsule.     The  second  case  was  a  museum 
simeu^  unaccompanied  with  a  history,  and  for  the  same  reason  there 
be  no  conclusive  evidence  that  it  was  intra-articular.     Whenever  we 
a  recent  accident,  in  which  the  autopsy  shall  show  that  the  line  of 
cture  was  wholly  within  the  capsule,  the  testimony  will  be  conclusive. 
Lt  present  tbis  kind  of  testimony  is  wanting. 

^  Stimson,  Tnmtisi^  on  FniCtiires^  p.  418. 

■  Lnui^ter,  Arcih,  Gdn.  do  Mt^cl,,  18f)3|  v.  i.  p,  45. 
.  Giirit,  Knochenbriichen,  vol,  2^  p.  801. 

I  *  Gurlt,  op*  cit.,  vol.  2,  p.  831. 
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CHAPTER   XXII. 

FRACTURES  OF  THE  RADIUS. 

Of  one  hundred  and  twenty-seven  fractures  of  the  radius  which  have 
been  recorded  by  me,  not  including  gunshot  fractures,  or  fractures  de- 
manding immediate  amputation,  three  belonged  to  the  upper  third,  ten 
to  the  middle  third,  and  one  hundred  and  fourteen  to  the  lower  thiri 
Of  those  belonging  to  the  lower  third  seven  were  through  the  shift, 
more  than  two  inches  above  the  lower  end,  two  were  fractures  of  the 
styloid  processes,  and  the  remainder,  one  hundred  and  five,  were  CJoIles's 
fractures.  Five  were  compound,  and  one  hundred  and  twenty-two  rim- 
ple.  Sixty-nine  are  reported  as  occurring  in  males,  and  fifty-ri^t  in 
females ;  sixty-one  as  having  occurred  in  the  left  arm,  and  forty-one  in 
the  right. 

Fractures  of  the  Upper  End, 

a.  Fraetures  of  the  Head. — Most  of  the  fractures  of  the  head  of  the 
radius  which  have  been  satisfactorily  demonstrated,  were  longitudinal  or 
nearly  so. 

I  have  seen  in  Dr.  Mutter's  collection  two  specimens  of  fracture  of 
the  outer  half  of  the  head  of  the  radius.     In  one  the  small  fragment  i» 
slightly  displaced  downwards  in  the  direction  of  the  axis  of  the  bone; 
and  in  the  other  the  fragment  is  thrown  outwards,  or  to  the  radial  side.      \ 
Both  are  firmly  unite<l  in  tlicir  new  positions.  ' 

Stimson  says,  in  his  treatise  on  Fractures,  that  he  met  with  two  cases, 
in  one  of  which  the  injury  was  the  result  of  a  direct  blow,  and  the  other 
was  accompanied  with  a  dislocation  of  the  radius  and  ulna  backwards. 
In  both  cases  he  practised  resection,  but  he  does  not  say  with  what  re- 
sult. He  has  seen,  also,  one  other  case  treated  by  Dr.  Townsend,  of 
Bellevue  Hospital,  in  which  one  year  after  the  accident  the  ft-agment 
remained  movable,  but  the  motions  of  the  joint  were  completely  restored. 

Bruns*  has  collected  twenty-two  cases  of  longitudinal  fracture  of  the 
head,  recorded  or  observed  by  Hodges,^  Verneuil,*  Flower,*  Gross,* 
Gurlt,^  Weicliselbaum,"  Lesser,"  Hiitiir,^  and  himself,  respectively.  Mal- 
gaigiio  has  also  inontioned  one.*^ 

According  to  I5runs,  this  fracture  "Mnay  be  incomplete,  and  then  the 
fissure  may  be  single  or  multiple.     Wlien  it  is  complete,  a  fragment  of 

'   liru!i>.  il«'s  fnik.  d<*s  mdiiis  k«)pI(.rluMis,  Centmlblatt  fiir  Chir.,  1880,  N«».  22,  pp. 

-  JI(Kl!X<s,  |^)st.  MM.  and  Surij:.  Journ.,  Deo.  0,  1866,  p.  383,  and  1877,  p.  05. 

•''  VeriH'uil.  .Injavay,  Fnio.  ilos  Artie,  These  d'agrdjj.,  raris,  1851. 

•   Flowor,  IlnlriM'sV  Suri^.,  vol.  2,  lM  <'d.,  p.  71H. 

•■•  (;n.s«i»  Su^•,^,  lHol»,  ]/.  181. 

'•  (Jurlt.  Hjimlbuch  dor  Lchiv  v<>ii  don  knoch.,  2d  theil,  Berlin,  18#»5,  p.  810. 

■   \Voi<rli>fll)auin,  Vircln>\vs  Ai*ch.,  I^d.  07,  p.  127. 

^  Us.s(T,  Dcnt^cho  Z(ut-««hrift  fiir  Chir.,  Bd.  1,  p.  202. 

■'  lliitor,  Vcrhandl,  dcr  J)<nitschcn  (Jescllschaft  fiir  Chir.,  V.  Kongres.s,  1870,  p.  39. 

'"  Malij:aign«.',  Poinsot,  «>p.  cit.,  p.  83*2  ot  scq. 
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bonier  is  generally  fonnJ  sepuinited  from  the  bone;  at  times, 

cture  is  entirely  iDtra-iirtiL-ular^  and  the  fni»^irient  of  bone 
e  intt.'rior  of  the  joint:  at  others  it  extends  beyond  tbe  ar* 

td  the  Iniguient  niay  be  held  in   place  more  or  less  by  the 

ent. 

^  the  head  of  tiie  radius  may  be  isolated  (five  times  out  of 
i),  but  more  often  it  is  eoni|>licate<l  with  legions  of  the 

bones  (four   times  with   fraetiire   oi"  the  extemul   condyle, 
with  fracture  of  the  olecranon,  of  the  coronoid  process,  and 
of  the  radius,  twice  with  fracture  of 
in  and   the   coronoid   process,   twice  ^^^^  ''^' 

ire  of  the  coronoid  process  and  a  dis* 
he  forearm,  oncf  with  fracture  of  the 
\  hameriis  and  ulna  and  dislo«aion  of 
brwardi!«)*  As  may  be  seen,  the  most 
aphcation  is  fi-acture  of  tbe  coronoid 

igh  fracture  of  the  head  of  the  radius 

ics  produced  by  a  direct  injury,   it  is 

tly  the  result  of  an  iiidire^'t  cau:?e, 

1  upon  the  hand,  the  arm  being  ex- 

this   position,    indeed,   the   external 

in  contact  only  with  the  anterior 

head  of  the  radius.     This  fracture 

iccurs  when  the  foreann  is  in  a  state 

Hexion ;   in  such   case  it  is  probably 

violent  contact  of  the  anterior  border 

with    the   anterior   surfaee   of   the 

.Pftinsot* 

tosis  of  this  accident  is  in  many  cases 

icnsionally,  when  the  fracture  is  com- 

ahle    fragment   may  be   recognized, 

\ ;    and  in  other  casew  its  existence 

s,   be    inferred    from    the    increased 

»e  ht^ad  of  tbe  radius,  the  condition 

{tartial  dishxuition  forwards, 

ys   that   out    of   seven    observations 

suits  could  be  established,  three  times 

Idation  occurred,  once  the  fragment 

alius   to  the   coronoid   process,  and 

Ibe  t^lated  fragment  finally  became 

bo<ly  in  tbe  articulation.     Hiiter, 

a.s  obliged  to  resort  to  arthrotomy  in 

Sid  this  foreign  body  of  a  new  kind, 

irms  that  a  longitudinal  fracture  of  the  head  of  the  radius  is 
11  in  childhood  than  in  adult  life,  ho  having  met  with  seven- 
a  total  of  fifty- two  fnictures  of  the  forearm,  and  twelve  of 
were  from  one  to  four  years  of  age.     He  states,  moreover, 

treh«r  den  intmkftp.,  Bruch  des  radius,  etc»,  Wiener  Med*  Prease,  No. 


Frttotur«  of  heful  of  rft^ 
diuii.  (MUUcr'8  CoHwtion, 
SpeciuieD  A,  No.  105.) 
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that  it  is  caused  most  often  by  lifting  the  child  by  the  arms;  tkttbe 
pain  accompanying  the  accident  is  usually  felt  at  the  wrist,  and  that  the 
results  are  of  the  simplest  kind,  the  functions  of  the  limb  being  com- 
pletely restored  in  from  three  to  four  weeks.  In  mv  opinion,  these 
statements  of  Kofmohl  ought  to  be  received  with  much  hesitation. 

In  regard  to  the  tre^itment  of  this  fracture,  in  case  it  be  recogniied, 
it  would  seem  that  it  ought  to  be  directed  chiefly,  as  in  most  other  frwi- 
tures  involving  joints,  to  the  prevention  of  anchylosis,  by  carefiil  but 
persistent  motion  of  the  joint  by  flexion  and  rotation.  The  result  might 
be  a  flbrous  union,  or  perhaj)s  non-union  and  necrosis  of  the  fragment: 
but  even  this  latter  result  would  be  no  more  serious  than  a  permanent 
anchylosis.  Stinison,  however,  who  seems  to  regard  union  of  the  fiag- 
ments  as  the  most  important  indication,  recommends  immobilixation: 
the  question  of  the  position  of  the  arm,  and  the  general  management, 
being  left  to  the  discretion  of  the  surgeon  in  each  particular  case.  It  is 
probable,  however,  that  in  most  cases  a  more  or  less  flexed  position  of 
the  arm,  with  supination,  will  insure  the  most  satisfactory  results.  In 
case  anchylosis  were  to  result,  the  flexed  position,  at  a  right  angle,  wouM 
give  the  most  useful  ann. 

h.  Fractures  of  the  Xeck. — Fracture  of  the  neck  of  the  radius,  as  a 
simple  accident,  uncomplicated  with  any  other  fracture  or  dislocation,  is 
exceedingly  rare ;  yet,  owing  to  the  depth  of  the  superincumbent  mass 
of  muscles,  and  the  difficulty  of  determining,  where  so  many  bones  and 
juocesses  approach  each  other,  precisely  from  what  point  the  crepitus,  if 
any  is  found,  proceeds,  surgeons  have  often  been  deceived,  and  they  hare 
believed  that  they  were  the  fortunate  possessors  of  this  rare  pathological 
treasure,  when  the  autopsy  ha,s  too  soon  disclosed  their  error.  Both  B. 
Cooper  and  Robert  Smith  have  alluded  to  this  difficulty,  and  the  caae 
rej)orted  by  Dr.  Markoe  to  the  New  York  Pathological  Society,  and 
published  in  the  American  Medical  MontMy^  will  8er>'e  to  illustrate  the 
same  point;  in  which  case  the  signs  of  a  fracture  of  the  radius  at  its 
neck  were  such  as  to  deceive  that  experienced  surgeon,  yet  the  autopsj 
disclosed  the  fact  that  it  was  a  dislocation  of  the  head  of  the  radiw 
forwards,  with  a  fracture  of  the  ulna.  Indeed,  its  existence  as  a  (bni 
<»f  fracture  was  doubted  l>y  Sir  Astley  Cooper,  and  by  others  has  been 
actually  denied.  I  have  seen  no  specimen  obtained  from  the  cadaver, 
except  the  doubtful  one  conUiined  in  Dr.  Watt's  cabinet,  and  of  which  I 
have  furnished  an  account,  accompanied  with  a  drawing,  in  my  report  to 
the  American  Medical  Association,*  and  the  specimen  owned  by  the  late 
Dr.  Miitter,  of  Philadelphia,  of  which  he  has  kindly  furnished  me  the 
following  description:  ''History  unknown.  The  line  of  fracture  seems 
to  have  pa.ssed  through  the  neck  of  the  left  radius,  just  at  the  uppc^ 
extremity  of  the  bicipital  protuberance.  Union  with  deformity  has 
resulted.  Owing  to  the  fracture  having  taken  place  within  the  in9e^ 
tion  of  the  biceps,  that  nmscle  aj)pears  to  have  drawn  foni^'ard  and 
upward  the  lower  end  of  the  short  upper  fragment.  In  consequence  cl 
this  mov(»ment,  the  articulating  facet  of  the  heall  of  the  radius  is  tilted 
backwards,  so  lus  no  longer  to  be  in  contact  with  the  humerus.  As  a 
.secondai-y  consequence,  the  anterior  edge  of  the  head  of  the  radius 

*  TrHiisactions,  vol.  ix   j)p.  157,  229. 
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leutly  against  the  articulating  surface  of  tbe  humerus.  At  this 
liniof  contact  a  new  surface  of  articuliitiou  i8  j^ecn  to  have  been 
» while  the  original  articulating  facet  is 
tl  bttckwai^tls.  and  lie.i  at  right  angles 
me  of  more  recent  formation*  At  the 
«lge  of  the  new  articulation  of  the  head 
miitufi  with  the  humerus,  contact  with 
A  liMB  ilevelo[>e<l  another  surface  of  ar- 
um The  upper  and  lower  fragments 
ted  at  an  angle,  and  the  radium  dona 
Uml^liave  lost  in  length.'' 
HHpB  once  demonstniteil  the  exist- 

this  fracture  in  a  dissection,  but  tbe 
S  was  accompanied  with  a  fractme 
'  the  coronoid  pi^ocess:  and  Berard 
d  |iofi«e88ion  of  a  similar  specimen. 
iM^  remember  to  have  seen  a  notice  of 
|ml  Malgaigne  affirm;^,  with  his  usual 
K  that  although  he  has  occajsionally 
1  that  he  had  met  with  it,  the  autojtsy, 
er  it  has  been  obtained,  has  shown 
was  rather  a  subluxation  than  a  frac- 
Ou  the  other  hand.  Mr.  South  calls  it 
unfre<|uent  accident,  *  but  in  con  firm  a- 

till'  ition  he  cite.'^  n<»  examples. 

Ic,  I  ,  tiie  presence  of  what  ap- 

be  the  rational  diagnostic  signs  has 
led  me  to  record  one  case  as  an  uncoiii- 
I  fracture  of  the  neck  of  the  radius, 
I  others  ai*  fractures  at  this  point  accoin- 
eiUier  with  a  fracture  of  the  humerus 
ahK^'ation  of  the  ulna,  I  am  prepared  to  admit  that  some  doubt 
^^  mv  own  mind  as  to  whether  in  either  ciise  the  fact  was 
^■prtained;  nor  do  1  think,  sj)eaking  only  of  the  simple  frac- 
WFit  will  ever  be  safe  to  declare  jiositively  that  we  have  before 

accident,  lest,  as  has  happencil  many  timejs  before,  in  tlie  final 

<'ourt  whose  judgment  waits  until  after  death,  our  decisions 

t>^ed. 

ting,  perhaps,  could  more  fully  illustrate  the  difficulty  of  diag- 

l  tlie  case  of  injuries  received  in  the  neighborhood  of  the  head  or 

r  the  rtnlius  than  the  testimony  given  in  the  case  of  Noyes  V9. 

'     I  the  Supreme  Court  at  Cambridge,  January,  185t»,  before 

w     Mr.  Noyes  injured  his  elbow,  January  7,  1854,  and  Dr, 

Kwju*  (railed  iuuuediately,  l>elieved  that  the  ligaments  of  the 
feen  torn,  but  that  no  bon&s  were  broken  or  displacetl.     On 
ig  raorn'uig  he  was  dismissed,  and  Mr.  Noyes  went  home, 
s  later  it  was  seen  by  Dr.  Dow,  who  also  thought  there  was 
Uire.     Aliout  eight  weeks  after  the  accident  a  physician  examined 
a,  und  declared  the  neck  of  the  radius  broken^  and  the  fragments 
when  the  case  was  finally  brought  to  trial  he  testified 
21 


Fracture  t»f  neck  of  radius 
(M litter's  cabinet),  a.  Original 
itriioulating  facet,  b.  New  %t- 
ticulftting  faovt.  c.  Projecting 
fragments. 
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still  that  such  was  certainly  the  fact ;  and  five  other  physicians,  not  one 
of  whom,  however,  we  are  told,  was  a  member  of  the  State  Medicil 
Society,  testified  positively  that  the  radius  was  broken  at  its  neck,  pro- 
ducing a  bony  protuberance;  that  such  an  injury  only  could  accoontfer 
the  symptoms  manifested  at  the  time  of  the  accident,  and  that  no  other 
fractures  or  injuries  of  the  joint  could  explain  so  well  the  present  ap- 
pearances of  the  arm.     While,  on  the  part  of  the  defence,  six  of  the  mort 
intelligent  medical  gentlemen  of  the  State,  Drs.  Kimbal  and  Huntington, 
of  Lowell,  and  Drs.  Townsend,  Lewis,  Clark,  and  Gray,  of  Boston,  to- 
tified  that  the  head  and  neck  of  the  radius  were  not  displaced,  nor  wis 
there  any  evidence  that  this  bone  had  ever  been  broken.     There  is  every 
rejison  to  believe  that  these  latter  gentlemen  were  correct ;  yet  it  is  to  be 
presumed  that  the  gentlemen  who  first  testified  were  not  without  some 
grounds  for  their  opinions  so  confidently  expressed. 

The  case  was  given  to  the  jury  after  a  trial  of  five  days,  who  promptly 
returned  a  verdict  for  the  defendant.^ 

When  the  fracture  occurs,  the  upper  end  of  the  lower  fragment  will 
probably  be  carried  forwards  by  the  action  of  that  portion  of  the  bicqn 
which  has  its  insertion  into  the  tubercle ;  and  the  displacement  in  this 
direction  must  necessarily  be  increased  in  proportion  as  the  arm  is 
straightened.  In  the  cabinet  specimen  belonging  to  Dr.  Miitter  (Fig.  91), 
the  line  of  fracture,  commencing  in  the  neck,  has  terminated  in  tie 
tubercle ;  consequently  the  biceps,  having  still  some  attachment  to  the 
upper  fragment  a^*  well  as  the  lower,  has  drawn  them  both  forwards. 

The  same  anterior  displacement  I  have  noticed  in  all  of  the  supposed 
living  examples,  but  whether  both  fragments  or  only  one  had  suffered 
displacement  T  am  unable  to  say. 

A  girl,  net.  11,  living  in  Ontario  Co.,  N.  Y.,  fell  from  a  tree,  and  in- 
jured her  right  ami.  Her  surgeon,  who  regarded  it  as  a  fracture  of  the 
nei-k  of  the  radius,  reduced  the  fragments,  and  placed  the  forearm  at » 
right  angle  with  the  arm.  On  the  twenty-eighth  day  all  dressings 
were  removed,  and  the  j)atient  was  <lismisseil,  the  fragments  seeming  to 
be  in  place.  The  parents,  finding  the  elbow  stifi",  now  made  violent  and 
successful  efforts  to  straighten  the  ami. 

Fifteen  months  after  the  accident,  the  child  wjis  brought  to  me. 
There  was  at  tliis  time  a  bony  projection  in  front,  oj)posite  the  neck  of 
the  radius,  which  I  believed  to  be  the  }>oint  of  fracture.  The  hand  was 
forcibly  pronated,  and  slie  had  only  a  limited  amount  of  motion  at  the 
elbow-joint.  The  anchylosis  was  pro])ably  due  to  inflammation  directly 
resulting  from  the  severe  contusion  :  but  it  is  quite  probable  that  the 
forward  displacement  of  the  fragment.s  was  alone  due  to  the  too  earfy 
and  too  violent  attempts  to  straighten  the  arm  ;  at  least,  this  was  the 
explanation  which  I  ventured  to  give  to  the  parents  at  the  time. 

The  second  case  occurred  in  a  lad  eight  years  old,  living  in  Wyoming 
Co.,  N.  Y.  His  parents  brought  him  to  me  ten  weeks  after  the  injury 
was  receive<l,  and  I  then  found  the  forearm  bent  to  a  right  angle  Vith 
the  arm,  and  anchylosed  at  the  elbow-joint.  The  hand  was  also  forcibh 
pronate<l,  and  could  not  be  supinated.     In  fi'ont,  and  opposite  the  neck 

'  Anier.  Med.  Oazette,  vol.  vii.  p.  2«.»0. 
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■  t!ie  ratlius,  there  was  a  distinct  bonj  projection,  which  I  believed  to 
B  tlie  jKjint  of  union  of  the  bony  friigments.  The  extenitil  condyle 
btiie<l  also  to  have  been  broken. 

I  The  thii-d  example,  treated  originally  by  Dr.  Nott,  of  Buffalo,  was 
mn  by  me  six  months  after  the  accident.  The  upper  end  of  the  lower 
Plimeat  seemed  to  be  displaced  forwards.  There  was  very  little  motion 
I  the  elbow-joint,  and  both  pronation  and  j^upi nation  were  completely 

Bin  the  treatment  of  fractures  of  the  neck  of  the  radius,  we  must  not 
Bglect  to  flex  the  forearm  upon  the  arm,  so  iis  to  relax,  as  completely  as 
Besible,  the  biceps,  whose  advantageous  insertion  into  the  tubercle  of  the 
Ijdiua  would  be  certain  to  produce  displacement,  unless  this  position  was 
I^Hbd.  A  single  dorsal  splint,  properly  paddcil,  should  support  the 
HHtai,  while  the  surge^^n,  having  placed  a  compress  over  the  upper  end 

■  the  lower  fragment,  proceeds  to  secure  the  whole  with  a  roller 

I  Especial  care  must  also  be  taken  to  prevent  the  forearm  from  being 
■tended  before  the  bony  union  is  fairly  consummated,  lest  the  biceps, 
bw  firmly  contracted,  should  draw  the  lower  fragment  forwards,  as  it 
bst  inevitably  do  while  the  booy  union  is  imperfect;  an  accident 
Biirh,  there  is  some  reason  to  believe,  occurred  in  one  of  the  examples 
nich  I  have  already  cite<L 

■  If  the  patient  be  a  child,  or  if  there  is  any  reason  to  suppose  that 
Btfle  rules  will  not  be  faithfully  complied  with,  it  would  be  well  to 
Bcure  the  arm  in  this  position  with  a  right-angled  splint. 

I  Fractures  below  the  Innertioti  of  thf  Bie*'p8,  and  above  the  In%et'tum 
W  the  Pronator  Radn  Teres. — When  the  fracture  occurs  at  this  |»oiiit. 
Sir-  Lonsdale  suggests  the  propriety  of  placing  the  forearm  in  a  con- 
ilion  of  supination,  at  least  so  far  aa  practicable,  for  the  purpose  of 
DuriJig  a  proper  apposition  of  the  fragments.  His  argument  in  favor 
this  practice  is  ingenious,  and  deserves  consideration. 
IVTien  the  bone  is  broken  anywhere  in  this  portion,  the  action  of  the 
Dilators  upon  the  upper  fragment  ceases;  while  that  of  the  biceps, 
iiich  is  a  powerful  supinator,  continues;  consequently  the  upper  frag- 
at  becomes  at  once,  and  completely,  rotated  outwards  or  supinated, 
low,  if  the  hand,  to  which  the  lower  end  of  the  radius  alone  remains 
attached,  should  be  forcibly  pronate<i  the  radius  will  also  be  rotated 
inwards  upon  its  own  axis :  and  although  it  might  lie  [tossible  in  this 
condition  to  bring  the  broken  eiuis  into  contact,  and  a  bony  union,  with- 
out defonuity,  might  be  consummated,  yet  the  power  of  supination  must 
forever  lost ;  since  the  union  has  been  eft'ected  while  the  head  and 
pper  fragment  are  already  in  a  state  of  complete  supination  ;  and  if 
is  the  fact,  it  is  evident  that  the  whole  bone,  together  with  the 
will  be  incapable  of  any  further  supination. 

not,  indeed,  the  practice  with  any  surgeons,  so  far  as  I  know,  to 

m  fracture  with  the  hand  placed  in  a  position  of  extreme  prona- 

hut  the  case  has  been  supposed  for  the  purpose  of  rendering  the 

iment  more  intelligible.     The  usual  practice  is  to  place  the  forearm 

hand  in  a  position  midway  between  supination  and  pronation,  and 

t*n  to  lay  it  across  the  body  at  a  right  angle  with  the  arm  ;  but  it  is 

%m  that  the  same  objection,  differing  only  in  degree,  will  apply  to  this 
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position  as  to  that  of  pronation.  The  axes  of  the  two  fragments  are  iK^t 
made  to  correspond,  since,  while  the  lower  fragment  is  only  half  rototed 
outwards,  the  upper  fragment  is  completely,  and  the  result  of  the  union 
must  be  the  loss  of  one-half  the  power  of  supination  in  the  hand. 

It  is  only,  then,  by  complete  supination  of  the  hand  during  treatment 
that  this  difficulty  can  be  avoided,  and  I  have  no  doubt  that  we  ought  to 
adopt  this  plan,  whenever  it  is  practicable  to  do  so,  or  whenever  we  are 
not  hindered  by  serious  obstacles ;  and  the  only  obstacle  which  occurs 
to  me  as  likely  to  interpose  itself,  is  the  practical  one  which  most  sur- 
geons must  have  experienced  in  treating  all  injuries  of  the  foreann, 
whether  fractures,  or  only  severe  contusions  of  the  muscles,  etc.,  namdy, 
the  constant  and  almost  uncontrollable  tendency  of  the  hand  to  assume 
the  prone  or  semi-prone  position.  This  is  due,  no  doubt,  to  the  great 
preponderance  of  power  in  the  pronators;  and  such  is  the  resistance 
which  they  afford  to  supination  that  it  is  often  quite  impossible  to  lav 
the  hand  upon  its  back  while  the  forearm  is  across  the  body,  and,  if 
accomplished,  the  position  generally  becomes  in  a  few  hours  so  painfcl 
as  to  be  intolerable.  By  extending  the  arm,  however,  and  laying  it 
upon  a  pillow,  the  hand  will  be  found  again  to  rest  easily  upon  its  back, 
because  in  this  way  we  avail  ourselves  of  the  outward  rotation  of  the 
humerus  at  the  shoulder-joint. 

Dr.  X.  C.  Scott,  formerly  Resident  Surgeon  to  the  Brooklp  City 
Hospital,  in  his  inaugural  thesis,  submitted  in  March,  1869,  has  dis- 

Fig.  92. 


Soott'i?  apparatus  for  fractures  of  the  forearm. 

cussed  very  fully  the  advantages  of  this  position  in  manv  fraciui^  of 
the  forearm,  and  he  has  devised  a  very  ingenious  mode  of  securing  the 
limb  after  isu])inati()U  is  effected,  adding  also  a  moderate  amount  of  ex- 
tension by  adhesive  plasters  and  elastic  bands. 

Dr.  Scott  informs  me  that  he  has  treated  twenty-five  cases  very  suc- 
cessfully at  the  Brooklyn  City  Hosj)ital  and  elsewhere,  by  this  method. 

Frarturcn  of  the  Shaft, — It  has  already  been  stated  that  of  the  whole 
number  of  fractures  of  this  bone  recorded  by  me,  amounting  in  all  to 
127,  only  10  belonged  to  the  middle  third ;  an  observation  which  is  in 
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inking  contrast  with  the  remark  of  Chelias,  that  it  is  broken  most 

taitly  in  its  middle, 
the  fragments  are  completely  separated  in  the  middle  third,  the 
lower  end  of  the  upper  half  is  drawn  forwards  by  the  action  of  the  biceps 
aided  by  the  pronator  radii  teres,  in  case  the  fracture  is  below  its  inser- 
titt;  while  the  lower  firagment  is  tilted  toward  the  ulna  by  the  conjoined 
aetioii  of  the  supinator  radii  longus  and  pronator  quadratus.  But  as  to 
tk  direction  of  the  displacement,  much  will  depend  upon  the  direction 
of  the  force  by  which  the  fracture  has  been  occasioned. 

A  laboring  man,  set.  85,  broke  the  radius  near  the  lower  end  of  the 
■iddle  third.  On  the  same  day  I  replaced  the  fragments  as  well  as  I 
emld  in  the  midst  of  the  swelling  which  had  already  occurred,  and 
nplied  two  broad  and  well-padded  splints,  one  to  the  palmar  and  one  to 
tte  dorsal  surface  of  the  forearm. 

On  the  twenty-eighth  day  I  first  discovered  that  the  fragments  were 

E'eeting  in  front,  and  I  at  once  proposed  to  thrust  them  back  by 
^  but  the  patient  declined  allowing  me  to  do  so.  I  then  applied  a 
eonpress  near  the  summit  of  the  projection,  but  not  exactly  upon  it, 
krt  it  should  cause  ulceration,  and  secured  over  this  a  firm  splint.  At 
tnt  this  seemed  to  produce  a  change  in  the  fragments,  but  after  a 
eniple  of  weeks  I  found  there  was  no  improvement,  and  it  was  discon- 
tiDoed.  About  six  months  after  the  fracture  occurred,  this  man  had 
tke  8ame  arm  terribly  lacerated  in  a  railroad  accident,  and  I  was 
obliged  to  amputate  near  the  shoulder-joint;  and  I  thus  obtained  the 

Fig.  93. 


Fracture  of  the  shaft  of  the  radius.    (From  Qray.) 

broken  radius.     The  bone  was  firmly  united,  but  with  an  angle,  salient 
fcniards,  of  about  ten  degrees.     There  was  no  inclination  toward  the 

My  impression  is  that  these  fragments  were  never  completely  re- 
PW(1,  a  point  which  I  could  not  well  determine  at  first  on  account  of 
^  rapid  effa^^ion.  If  they  had  been,  I  think  they  could  have  been 
'Gained  in  place  with  the  appliances  used.  Almost  every  day  the  limb 
^to  examine<L  and  as  often  as  everv'  fourth  or  fifth  day  the  dressings 
^ere  removed  and  carefully  reapplied.  And  only  once  did  they  become 
so  loose  as  not  to  afford  the  requisite  support,  and  this  at  a  period  too 
iite  to  have  occasioned  the  deformity. 
ITe  ought  not  to  be  deceived,  therefore,  and  promise  too  confidently 
perfect  limb,  even  when  but  the  radius  is  broken,  since  we  may  not 
Iwiys  be  certain  that  the  ends  are  well  replaced,  or  perhaps  they  may 
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become  displaced  subsefjueiitly,  and  in  either  ca^e  we  are  not  lilcdj 
discover  the  def'unoity  until  the  swelling  has  subsided,  ajid  it  U  too 
to  apply  the  remedy. 

In  the  treatment  of  fmctures  of  the  middle  third,  the  eame  nilo, 
with  only  t^light  modifimtions,  will  l>e  rtpplieable,  as  in  fhtctifrei 
both  bone^*  Two  .straight,  long,  and  broad  splints  nmBl  be  iippli 
after  being  care fulh' padded:  and  especial  attention  should  be  paid 
the  tendeniT  of  the  fragments  ti*  become  displaced  forwards  and  tow; 
the  ulna  through  the  action  of  both  the  biceps  and  the  pronator  radii 
teres;  a  tendency  which  may  in  some  measure  be  provide*!  against  bj 
flexion  of  the  ann,  hut  which  must  be  overcome  chiefly  by  steady  hikI 
well-adju.sted  pressure,  near,  Imt  not  upon,  the  ends  of  the  fragmrin 

Fracturi'S  of  t/n-  Lowtr  .End,  —  Fractures  of  the  lower  third,  « 
ring  above  the  line  of  Colless  fracture,  arc  id  most  a^  rare  a^  fracturei? 
lie  midtUe  or  upper  third.     I  have  recorded  seven  ;  one  of  which  it  wj 

proper  to  relate  as  a  representative  example; 

George  Vogel,  let,  30,  was  admitted  to  the  Buffalo   Hos]»itiil   of  thl 
Sisters  of  Charity,  Nov.  2,  1852.  with  a  fnieture  of  the  right  mdius 
about  three  aiul  a  btdf  imdies  nbove  its  lower  end.     The  hand  v  ir. 

ami  inclined  to  the  raditd  side;  while  the  broken  euds  of  the   i  -li 

against  the  ulna,  from  which  it  wan  found  difiicult  to  separate  th^ 
The  lower  eml  of  the  idna  was  prominent,  and  |irojecting  upon  the  ttl 
margin  of  the  han<l. 

I  was  unable  coiDjdetely  to  sepanite  the  fragments  of  the  radius  from 
the  uhia,  by  either  pressure  with  my  fiugers  between  the  bones,  or  by 
seizing  «pon  theui  with  my  thinnb  and  fingers,  Having,  however, 
adjusted  them  ai*  well  as  possible,  I  flexed  the  arm,  and  applied  a  broad 
and  well-padded  »%plint  to  the  palmar  surface  of  the  foreann,  securing 
it  in  place  with  a  paste  bandage.  These  dressings  were  finally  removed 
at  the  end  of  four  weeks,  when  I  found  scarcely  any  displacemeDt  or 
d  eform  i  ty  re  m  a  i  u  i  ng , 

Most  of  these  fractures  of  the  shaft  in  its  lower  end,  when  properly 
treated,  result  in  perfect  limbs.  In  a  certain  proportion,  however,  it 
will  be  found  impossible  efl'eetually  to  resist  the  action  of  the  pronator 
radii  teres  and  of  the  (piadratus,  and  the  fragments  will  unite  at  an  angle 
resting  against  the  ulna,  and  sometimes,  by  the  interposition  of  inter- 
mediate callus,  they  will  become  firmly  unite<l  to  the  ulna.  Oe^^a^ion- 
ally,  also,  especially  where  the  frjicture  has  been  produced  by  a  fall  upon 


h 


m^^ 


the  Imnd,  and  the  radio-ulnar  ligaments  of  the  wrist  have  been  torn 
stretched,  the  lower  end  of  the  ulna  will  be  found  to  project  permanent 
and  the  hand  to  fall  mure  or  less  to  the  radial  side.  In  examples  of  t 
kind,  (if  which  I  have  seen  one  or  two,  the  cause  and,  to  some  degree, 
the  manner  of  the  tlisplacement  are  such  as  to  entitle  them  ])erhaps  to  be 
regarded  a.s  true  Colles's  fractures  ;  but  we  have  found  it  convenient  to 
restrict  the  use  of  this  title  to  fractures  occurring  within  at  least  one  inch 
and  a  half  of  the  joint. 

Oj!1€»8  Fracture. 

I  have  retained  the  name  '*  Colles's  fracture,''  so  long   in    use  by 
English-speaking  surgeons,  for  the  reason  that  it  is  familiar  to  most  of 
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ilthn«;:li  it  i8  now  wdl  kiinwu  tliMt  Poiiti*au  fii^t  {Wcribed 

L.'     Of  the  one  buiitlred  jiuil  foiirtei'ii  fmritii'i^w  belonging  to 

the  lower  thin  I  of  the  radius,  one  hun(lre<l  anil  iivt-  were  near  the  lower 

end^  or  within  tVoiu  half  an  inch  Ut  one  inch  and  a  half  from  the  artictilar 

aurfiice;    all,  except  two  tttyloid  fractures,  being  included  in  that  cla^s 

known  as  ''Colles's  fractun^,"  most  of  which  were  no  iloubt  true  frac- 

B,  and  probably  a  small  proportion  reparations  of  the  epiphyses, 

£t.wli/ffi/  and  Anafomi/  of  Cffffess  Fracture. — In  every  instiince,  ex- 

r  one,  which  has  come  under  my  notice,  where  the  cause  of  a  Collegia 

lure  has  been  ascertjiined,  it  ha^  been  occasioned  by  a  foil  upon  the 

of  the  hand.     The  exceptional  case  was  in  the  person  of  Mrs.  D. 

who  fell  in  getting  out  of  a  street-car  in  the  city  of  New  York,  May 

1805,  striking  upon  the  back  of  her  hand  while  the  hand  was  shut. 

The  displacement  was  in  the  same  dirc^-tion  as  in  cases  caused  by  a  fall 

ljK>n  the  palm.     Robert  Smith  has  ^leen  a  similar  accident  cause  a  dis- 

[>hicement  of  the  fmgraeut  forwards,     I  shall  refer  to  the  etiology  or 

^echanbm  of  ihii*  accident  again  farther  on. 

Colles  described  the  fmcture  us  occiirring  always  about  one  inch  and  a 

Iwilf  above  the  carpal  end  of  the  bone:^  but  Robert  Smith,  who  has  care- 

"illy  examined  all  of  the  cabinet  specimens  he  cowld  find,  about  twenty- 

iree  in  number,  has  never  seen  the  line  of  fracture  removed  farther  than 

inch  from  the  lower  eml  of  the  bone,  and  in  several  specimens  it  was 

ithin  one-*|uarter  of  an  inch  of  this  extremity.     Dupuytren  has  also 

ic^cribed  the  fnicture  as  occurring  from  three  to  twelve  lines  above  the 

M,  Trelat*  thinks  that  in  the  fi^actures  of  old  people  the  line  of  sepa- 
ntion  is  ordinarily  rpiite  at  the  inferior  extremity  of  the  bone. 

Fm,  04, 


Fntcturc  of  tbe  ra.diu!<  neAr  its  lower  «dcL     (Co11es*i  fr»eture.) 


7ontniry  to  the  opinion  of  Se<]illot  and  Uuel,  il.  Voillemier  affirms 
Ihat,  instead  of  being  ol>li<|ue,  as  has  generally  been  supposed,  the  frac- 
ture 18  almost  uniformly  transverse  from  the  palmar  to  the  doi^id  surfact^ 
^of  the  bone,  and  only  occasionally  slightly  oblique  in  its  other  diameter, 
or  from  the  radial  to  the  ulnar  side.     I  have  seen,  however,  in  the  mu- 
of  the  College  of  Physicians  of  Philadelphia,  a  specimen  of  this 
acture  in  which  the  line  of  fjacture  is  transverse,  from  side  to  side,  but 
[very  oblique  from  betbre  backwards,  and  fmm  below  upwards.     There  is 

»  PnuteAu,  CEuvred  Poathumea,  t.  2,  p.  251,  ITftS;  Jilso  N^laton,  Chir.  Path.,  t.  I, 


m. 


fjlUs,  Ed,  Med.  and  Surgr-  Jonm,,  vol.  x.  p.  182,  I  HI  4, 
f  Joum.  dfe  M^.  et  de  ChJr.  Prat.,  1877,  AvriL 


828  FRACTURBS    OF    THB    RADIUS. 

also  a  lino  of  incomplete  fracture  extending  into  the  joint.  It  is  united 
by  bone,  with  the  usual  displacement  backwards ;  and  there  are  aevenl 
similar  specimens  in  the  New  York  Hospital  museum.  My  own  cabinet 
contains  two  such  examples.  It  is  my  opinion,  therefore,  that  the  diTe^ 
tion  of  the  line  of  fracture  described  by  Voillemier  is  exceptional. 

The  observations  of  both  R.  Smith  and  Voillemier  have  shown,  mow- 
over,  that  the  displacement  of  the  lower  fragment  is  seldom  sufiRcient  to 
enable  it  to  escape  completely  from  the  upper ;  and  that  where,  in  ex- 
tremely rare  instances,  and  in  consequence  of  extraordinary  violence, 
such  complete  separation  does  occur,  a  disruption  of  those  ligaments 
which  attach  the  lower  fragment  to  the  ulna  occurs  also,  and  the  de- 
formity becomes  at  once  very  great,  so  that  it  no  longer  presents  the 
peculiar  features  of  Colles's  fracture,  but  resembles  a  dislocation. 

In  CoUes's  fracture,  the  lower  and  outer  border  of  the  radius,  or  its 
styloid  apophysis,  is  swung  around  or  tilt^jd,  as  it  were,  upon  the  ulna; 
the  lower  and  inner  border  of  the  same  fragment  being  retained  in  place 
by  the  radio-ulnar  and  internal  lateral  ligaments,  which  do  not  usuallT 
suffer  a  complete  disruption,  but  only  a  stretching  or  partial  laceration, 
possibly  by  the  triangular  ligament  or  by  some  of  its  untorn  fibres,  and 
by  one  fasciculus  of  the  anterior  annular  ligament,  which  is  probably 
seldom  torn.  The  upper  or  broken  margin  of  the  lower  fragment,  and 
also  the  ulnar  margin,  undergo  very  little  displacement ;  while  the  lowff 
or  articular  surface,  and  the  radial  margin,  are  carried  backwant,  up- 
wards, and  outwards. 

Surgeons  have  spoken  of  a  falling  in  of  the  upper  end  of  the  lower 
fmgment  toward  the  ulna,  as  an  almost  inevitable  result  of  the  action  of 
the  pronator  (juadratns,  and  against  which  tendency  they  have  sought 
carefully,  to  provide ;  but  there  is  much  reason  to  believe  that  any  con- 
siderable degree  of  displacement  in  this  direction  is  a  rare  event,  and 
that,  when  it  does  exist,  it  is  in  consequence  mostly  of  the  direction  of 
the  force  which  has  produce<l  the  fracture  rather  than  of  the  action  of 
this  muscle,  only  a  few  of  the  fibres  of  which  are  usually  attaclie<l  to 
tlie  lower  fragment,  and,  in  some  instances,  when  the  fnicture  is  within 
a  half  or  (juarter  of  an  inch  of  the  articulation,  not  any.  Besides,  there 
is  actually  in  these  latter  cases  no  interosseous  space  into  which  the 
fragments  may  fall,  and  its  displacement  toward  the  ulna  becomes,  there-' 
fore,  impossible. 

Still,  however,  if  one  were  disposed  to  speculate  upon  the  condition 
of  these  ])arts  after  the  fracture,  it  might  perhaps  be  easy  to  persuade 
oui-selves  that  the  action  of  the  pronator  quadratus  upon  the  upper 
fragment,  whose  broken  extremity  was  not  completely,  or  at  all,  disen- 
gaged from  the  lower,  would  carry  both  fragments  together  toward  the 
ulna.  But  whatever  might  be  the  result  of  our  speculations,  still  the 
fact,  MS  proved  by  s])ecimens,  is  not  generally  so ;  and  this  is  not  the 
first  time  that  fat-ts  and  theories  have  (iisagree<l. 

The  truth  is,  that  it  is  unusual  to  find  any  of  the  museum  specimens 
of  this  fracture  thus  united.  But  they  may  be  found  constantly  tilted 
])nck  in  the  niaiiner  I  have  described,  occasionally  tilteil  foi^wanls.  and 
still  more  rarely,  slightly  dis])lace(l  upon  their  broken  surfaces  antero 
posteriorly. 
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He  general  absence  of  this  internal  displacement  may  find  its  ex- 
luadcHi  in  the  direction  of  the  force  which  generally  produces  this 
letare,  in  the  occurrence  of  the  fracture  sometimes  at  a  point  so  low 
I  to  render  its  displacement  in  this  direction  impossible,  and  in  the 
(ttdth  of  the  bone,  at  the  seat  of  the  fracture,  which  does  not  permit 
to  &1I  laterally  without  actually  increasing  its  length  ;  a  circumstance 
bich  its  secure  ligamentous  attachment  to  the  ulna  at  its  opposite  ex- 
emities,  and  its  complete  apposition  to  the  wrist  and  elbow-joint,  do 
»t  allow. 

The  mistake  of  those  surgeons  who  have  attempted  to  describe  this 
tctore  haa  originated  in  the  appearance  presented  in  nearly  all  recent 
letores  occurring  at  this  point.  The  hand  falls  to  the  radial  side,  and 
ems  to  carry  the  lower  end  of  the  lower  fragment  with  it,  while  the 
rer  end  of  the  ulna  becomes  unnaturally  prominent  in  front  and  to 
e  ulnar  side ;  a  condition  of  things  which  has  naturally  enough  been 
oribed  to  the  displacement  of  the  upper  end  of  the  lower  firagment  in 
le  direction  of  the  interosseous  space. 

Bat  this  same  radial  inclination  of  the  hand,  and  prominence  of  the 
lu,  are  present  frequently  when  the  radius  is  broken  at  its  lower  end, 
id  no  displacement  in  any  direction  has  taken  place ;  and  I  have  even 
kenred  it  in  simple  sprains  of  the  wrist,  and  in  the  hands  of  old  or 
«ble  persons  where  all  the  ligaments  have  become  relaxed. 
It  is  seen,  however,  in  a  more  marked  degree  when  the  bone  is  actu- 
ly  both  broken  and  displaced  backwards  in  its  usual  direction.  In 
wrt,  the  deformity  in  question  is  due,  in  a  lar^e  majority  of  instances, 
'  the  relaxation,  stretching,  or  more  or  less  disruption  of  the  anterior 
kd  posterior  radio-ulnar  ligaments,  the  triangular  fibro-cartilages,  and 
e  internal  lateral  ligaments ;  to  which,  I  feel  satisfied,  we  must  add  the 
fluence  of  the  strong  and  unbroken  oblique  fasciculus  of  the  anterior 
rpal  ligament.  It  is  probably  due  to  one  or  all  of  these  circumstances 
mbineil  that  the  hand  falls  to  the  radial  side  by  a  sort  of  rotatory  mo- 
«i,  of  which  the  unbroken  external  lateral  ligaments  and  the  strong 
idculus  of  the  anterior  ligament  constitute  the  axis  or  centre  of  motion, 
ff  this  reason,  also,  because  these  triangular,  internal,  and  radio-cjirpal 
wnents  once  lengthened  or  broken  can  never,  or  only  after  a  lapse  of 
m  years,  be  completely  restored,  this  defonnity  may  be  expected,  in 
certain  number  of  cases,  to  continue,  however  exact  and  perfect  may 
the  bony  union. 

It  must  be  added,  however,  that  so  long  as  the  tilting  of  the  fragment 
onaiDs,  the  articular  surface  is  actually  presenting  somewhat  to  the 
dial  side.  While  in  the  normal  condition  it  presents  downwards,  for- 
ttds,  and  inwanls,  it  now  presents,  when  the  displacement  is  cohsider- 
tte,  downwards,  backwards,  and  outwards. 

IXday  maintained  that  there  existed  usually  in  this  fracture  an  over- 
iK«ng  or  shortening  of  the  bone  in  its  entire  diameter,  and  Voilleraier 
■wight  that  the  specimens  which  he  had  examine!  proved  that  an 
■•pwtion  was  almost  universal,  and  Tillaux  has  observed  it  frequently. 

Both  of  these  opinions  Robert  Smith  has  sought  to  combat,  declaring 
™  the  appearance  of  impaction  is  due  to  tlie  ensheathing  callus,  which  is 
^V«^rf  usually,  if  the  displacement  is  allowed  to  continue,  in  the  re- 
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tiring  angle  opposite  the  seat  of  fracture.     Jajavay  and  Foucbat  scilh 
the  observations  of  Smith,  but  some  recent  observations  mtule  by  Mi 
CaUendcn  of  Saint  Barthohuniew's  Hospital,  London*  go  far  to  sup] 
the  opinion  that  some  impaction  ^^enerally  exists,  bat  rather  iipoo 
posterior  margin  tlinti  upon  either  the  radial  or  ulnar  ^ide;'   and  my! 
own  oljservatioa.s  lead  me  to  eonclode  that  a  posterior  impaction  i$  quite' 
comnion- 

In  a  case  reported  hj  Dr.  Cameron,  of  Ghisgow,  i-esidting  in  speedy 
death,  the  impaction  wasn  complete  posteriorly,  and  was  accompanwiii 
with  impaction  and  comminution  of  the  lower  fragment,  while  the  frac- 
ture in  front  was  ''hardly  complete,  the  periosteum  holding  the  fragniente 
together/'- 

Comminution  of  the  lower  fragment  hns  never  occurred  in  the  experi- 
ments made  hy  me  upon  the  cadaver,  hut  it  is  quite  common  in  meet 
with  such  examjiles  in  rlead-house  specimens,  especially  when  the  patients 
have  fallen  from  a  height  and  have  been  killed  by  the  accident,  lis 
existence  usuidty  implies  the  a| (plication  of  grejiter  force  than  rt^alt^^ 
froiu  a  fjill  u|ion  the  hand  upon  the  sidewalk.  The  hitter  rc|:*re^ents  thwB 
usunl  iK'cidHit,  wliile  a  fall  fmui  u  height  is  the  exceptional  accident,  nod 
the  *4i!*ni('ter  of  tlie  fracture  is  therefore  exceptional. 


Fio  ?>5. 


Fio.  06, 


IiDpftCied  frnoture.  (Au- 
thor'fl  collectioo.) 


Commlnutei  fracture.  (Au- 
thor's coUootion) 


Bigelow'i  oaM  of  tomm^ 
nuUd  fracture  of  th«  lovtr 
end  of  the  riKliu«. 


i 


In  the  accompanying  woodcut  (Fig,  05)  la  seen  an  impacted  and  coi 
minuted  fracture  of  the  lower  end  of  the  radius.     Dr.  James  Wentwoi 
of  Troy,  N.  Y.^  who  sent  me  t!ie  specimen,  says  that  the  patient,  a  m; 
set.  50,  in  a  fit  of  delirium*  junijied  froui  a  third-story  window,  alighting" 
upon  the  stone  pavement.     lie  survived  the  accident  less  tlian  one  hour5_ 

Fig.  '36  is  froiu  a  specimen  presented  to  me  by  Dr.  Willinm  Van  Bu 
and  was  found  in  an  autojjsy  at  the  New  York  City  Hospital,     In 

»  Cullender,  St   Bnrtli.  Hosi*.  Hep.,  p.  281,  1865. 
*  Cameron,  G\m.  M<?<1*  Journ,,  March,  1878. 


OOLLES\S    FRACTURE. 


331 


')  there  h  cmnminritirm,  witlirmt  irapnrtion  or  tlisplnceineiit.  Tlie 
-•^paration  between  the  upper  aiitl  lower  fragments  is  tniiisverse, 
miii  the  lower  fragment  is  divided  into  five  distinct  pieces,  each  line  of 
fmeture  involving  the  joint. 

One  curious  example  of  tliii*  foi-m  of  ti-aetiire  is  reported  1>y  I>r,  Bige- 
>w,  of  Boston  (Fig.  97).  The  piitient  had  fallen,  and,  being  otherwise 
L»ri*mi4ly  injured,  ultimately  died  in  tlie  Ma8H!irhusetl8  <  ienentl  Hoapitid. 
Irst  he  had  only  cfmiplained  of  lameness  at  the  wrist,  m^  if  it  had  heen 
ply  spraineil ;  but  at  the  end  of  several  days  the  joint  bcn^ame  swol- 
and  from  the  persistence  of  the  swelling  Or.  Bigelow  was  le<l  to 
Qosticate  a  stellate  crack  in  the  Jirtieulating  extremity  of  the  mdius, 
living  met  with  a  simitar  cn.^e  two  years  hf^fiire,  when  a  patient  with 
symptoms  had  dieil  of  other  injuries,  and  e.xbil>ited  a  crack  in 
I  place,  but  less  extensive  than  in  this  case.  There  was  found, 
in  this  last  example,  a  star-sliaped  fissure  on  tlie  articulating  surface, 
without  displacement.  These  fissures  penetrated  the  shaft  for  an  inch  or 
iBiiine.  Dr.  Bigelow  thought  that  the  bones  of  the  wrist  acted  as  a  wedge 
V^  giprejui  the  corresponding  hollow  of  the  articulating  extremity,  and  tliat 
thii*  s]ie<"i!Qen  would  explain  the  persistence  of  stmjc  cases  of  sprained 
wrists - 

Robert  Smith  ha>*  de8cribe<l  a  fracture  occurring  at  tht*  same  |njint, 

afid  probably  possessing  nearly  the  same  characters  as  t'olles's  fracture, 

which  the  lower  fragment  is  thrown  forwards  instead  of  backwards, 

Bfl  which  has  generally  been  the  result  of  a  fall  tipon  the  back  of  the 

ind.     There  is  no  such  specimen,  however,  in  any  of  the  patbologieal 

^llections  in  Dublin,  nor  lut^  Mr.  Smith  ever  seen  a  sjjecimeii  obtained 

im  the  cadaver,  although  he  reports  a  case  which  fell  under  his  obser- 

fction  in  practice. 

I  have  myself  seen  one  such  ea^e,^  but  I  regret  to  say  that  my  exami- 

lation  rif  the  condition  of  the  anu  was  not  such  as  to  enable  me  to  give 

very  satisfactory  account  of  the  cause  and  sytriptoms  of  the  accident. 

R<  frrring,  however,  to  the  exj)eriuients  upon  the  cadaver  detailed  in  the 

^iirroeding  pages,  it  will  be  set-n  that  I  have  lieen  able  to  produce  this 

cture  by  forcetl  palmar  fiexion  of  the  hand. 

Frnciurp  of  the  Sttfhid  ProcetsBeit  Aceo^npamfing  Collets  Fracture. — 

Nelaton  observes  that  all  the  varieties  of  this  fracture  wbirh  lie  has  seen 

often  accompanitnl  with  tVarttire  of  the  stylnid  apophysis  of  the  ulna. 

id  with  a  tearing  nf  the  triarigidar  ligament.     Cameron,  also,  thinks 

it  more  common  in  conni'c-tion  with  a  t'olles's  fracture  than  \in»  generally 

en  feuppose<l:  antl,  in  confinnation  of  this  opinion,  reports  five  cases 

^faicb  he  has  himself  observed.* 

I  believe  I  have  seen  two  examples  of  a  fracture  commencing  on  the 
radial  side  of  the  bone  and  term  it  ja  ting  in  the  joint,  the  separated  frag- 
ment including  considerably  more  than  the  styloi<l  process:  Imt  tieitlier 
ijf  these  cases  ba^  beet*  verified  by  an  autoj^sy.  They  were  describe<l 
in  detail  in  tlie  third  edition  of  this  book. 


*  Bi|;eIow,  Boston  Med.  and  Surg.  Journ.,  vol.  Iviii.  p,  99. 

•  Triins.  Am.  Med.  Ah»oc,,  v*.»L  ix.  p.  146. 

>  H.  C.  Cumeron,  Glasgow  Med.  Joum.,  vol.  x.  No. -3,  1878. 
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In  my  experiments  u])oii  the  cadaver,  hereafter  to  be  describeiL  the 
styloid  process  of  the  radius  h:is  been  broken  off  twice  at  its  base. 

I)iHhn*atiou  of  thr  Lower  End  of  the  Ulna  in  Connection  with  CWbi'i 
FractHrc — Dr.  E.  Moore,  of  Rochester,  N.  Y.,  has  demonstrated  by 
examinations  ui)<>n  the  cadaver  and  by  experiment,  that  in  a  certain  pro- 
portion of  cases  tlie  internal  lateral  ligsiment,  and  the  triangular  fibro- 
curtilage  give  away  imder  the  force  which  has  occasioned  the  fnimre, 
the  styloid  i>r()(;ess  is  thrust  under  or  through  the  annular  ligament 
and  imi)risone<l ;  in  fact,  the  ulna  becomes  dislocated,  and  is  retained  by 
the  annular  li<^ament  in  ib*  new  position;  this  disloaition  bein^  accwn- 
panied  in  some  cases  with  a  fracture  of  the  styloid  process  of  tie  ulni. 
Nor  can  the  reduction  of  the  fracture  of  the  radius  be  accomphshed  unt3 
the  ulna  is  released  from  its  imprisonment.  Reduction  is  to  be  accom- 
plished by  extension  and  partial  circumduction ;  the  hand  being  grasped 
firmly  and  extended  first  to  the  radial  side,  then  backwards  to  the  olnir 
side,  an<l  finally  forwards,  or  in  the  position  of  flexion.  During  the 
entire  manoeuvre  the  wrist  is  held  firmly  by  the  opposite  hand  of  the 
sui'^^eon.  The  test  of  reduction  is  to  be  found  in  the  presence  of  the  bead 
of  tlie  ulna  on  the  radial  side  of  the  ulnar  extensor. 

In  order  to  retain  the  ulna  in  place  when  reiluction  is  effected.  Dr. 
Moore  i)laces  a  thick,  firm  compress  over  its  lower  end,  on  the  palmar 
and  ulnar  margins  of  the  forearm,  and  secures  this  in  place  with  a  broid 
bjnnl  of  adhesive  plaster  drawn  firmly  around  the  wrist.  The  forearm 
is  then  placed  in  a  narrow  sling  passing  under  the  wrist  and  comprea 
This  completes  the  dressing.^  The  five  examples  presented  by  Dr.  lloore 
and  verified  by  an  autopsy,  must  be  regarded  as  exceptional  cases:  all 
of  tliom  ])eing  results  of  falls  from  a  considerable  height,  and  most  of  them 
had  proved  speedily  fatal,  thus  affording  an  opportunity  for  post-mortem 
inspection.  They  are  not  fair  rej)resentatives  of  that  class  of  cases  which 
are  caused  by  falls  ujion  the  hand  in  the  street,  and  which  have  been 
regarded  as  tyj)ical  cases.  Dr.  Moore  concludes,  however,  from  autop- 
sies, and  from  personal  observation  of  other  cases,  that  "  luxation  of  the 
ulna  exists  in  more  than  half  of  the  cjises."  Rut  I  was  never  able  to  pro- 
duce it  in  any  of  my  ex[»eriments  upon  the  cadaver;  that  is  to  say,  the 
extensor  car])i  ulnaris  was  never  dislodged  from  its  groove,  and  this  w 
what  he  considers  essential  to  the  luxation.  By  the  change  of  jKsition 
of  the  lower  fragments  of  the  radius  and  ulna  tlie  extensor  carpi  ulnan* 
is  loss  distinctly  felt,  or  it  cannot  be  felt  at  all,  but  the  dissection  alwaw 
shows  tliat  it  riMuains  in  its  groove.  Indeed,  I  feel  persuaded  that  it 
cannot  ]»e  torn  from  its  normal  position  except  by  great  force,  such  as 
wa<  aj^plied  in  all  the  causes  mentioned  by  Dr.  Moore.  I  shall  refer  to 
this  matter  airain  in  connection  with  dislocatitm  of  the  ulna. 

In  the   following  case,  although  the  ])atient  fell  from  a  consiilerabk 
height,  and  the  lower  fnigni<*nt  (»f  the  broken  radius  was  comminuietli 
then*  was  no  displacement  of  the  ulna.    John  Rorck,  act   6:J,  fell,  Oi'to- 
l)er  -!>.  ISSd,  twenty-four  feet,  and  was  taken  to  St.  Mary's  Hospital 
Detroit.      ir<»  was  found  to  have  a  ruj>ture  of  the  left  gluteal  arterv.  and 
a   fra<-ture  of  the  right  radius.     Dr.  T.  A.  McGniw  tied  the  glute-al  ar- 

'  :Mo..ro,  Xfw  York  M».'d.  Hoc,  April  1,  1870;  Mnix.-h  i?0,  ISM). 
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tery  by  an  external  incision,  but  death  occun'Cil  on  the  same  day.     The 
autopsy  disclosed  a  Colles's  fracture. 

*'"  The  ulna  was  found  in  its  place.  No  ligaments  anywhere  around 
the  joint  were  broken  or  injured  in  the  least,  neither  was  there  any  ex- 
travasation of  blooil  near  the  fiiicture.  The  lower  end  of  the  radius  was 
broken  into  four  fragments,  which  were,  however,  held  together  by  the 
periosteum  and  ligaments.  They  were  broken  off  the  shaft  just  one-half 
inch  from  the  articular  surface,  and  were  inclined  back  with  the  charac- 
teristic <leformity.  It  was  with  difficulty  that  they  could  be  brought  into 
pn»i>er  apposition,  and  only  bv  first  making  traction,  and  then  bending 
towanls  the  palmar  surface.  It  was  evident  that  they  were  held  in  their 
acc|uired  jmsition  by  bony  impaction  and  by  nothing  else.  It  was  diffi- 
cult even  when  the  bones  were  bare  of  flesh  to  get  much  crepitus,  owing 
to  the  spongy  consistency  of  the  bone  at  that  point. "^ 
"  Bartons  Fracture^  as  distinguished  from  a  CoUes's  Fracture. — In  the 
first  volume  of  the  Philadelphia  Medical  jKrawmer  (1838)  will  be  found 
a  description,  by  J.  Rhea  Barton,  of  Philadelphia,  of  a  form  of  fracture 
occurring  through  the  lower  end  of  the  radius,  which  is  probably  much 
less  common  than  Colles's  fnicture,  and  which  had  hitherto  escai)ed  the 
notice  of  surgeons.  Its  peculiarity  consists  in  the  line  of  fracture  ex- 
tending very  obliquely  from  the  articulation,  upwards  and  backwards, 
separating  and  displacing  the  whole  or  only  a  portion,  as  the  case  may 
be,  of  the  posterior  margin  of  the  articulating  surface.  I  have  not 
recognized  this  fracture  in  any  instance  which  has  come  under  my  own 
observation,  nor  have  I  been  able  to  find  a  cabinet  specimen  in  any 
pathoI(»gical  collection.  Dr.  Barton  was  not  able  to  prove  the  correct- 
ness of  his  diagnosis  by  an  autopsy,  and  the  only  well-authenticated 
example  which  I  can  find  upon  record  is  that  to  which  Malgaigne  has 
alludeil,  as  having  been  seen  by  M.  Lenoir,  and  of  which  an  account 
was  published  in  the  Archives  Gtnirales  de  Mcdecine^  in  1830.  M. 
Lenoir  believed  it  to  be  a  simple  luxation  of  the  hand  backwards,  but 
the  patient  having  died,  he  was  able  to  correct  his  diagnosis  by  an 
autopsy.  A  considerable  fragment  had  been  broken  from  the  posterior 
lip  of  the  articular  surface,  the  line  of  fracture  being  from  below  up- 
wards, and  from  before  backwards.  This  fragment  had  become  disjilaced 
u}>wards  and  backwards,  carrj-ing  with  it  the  airpal  bones,  and  produc- 
ing thus  the  appearance  of  a  simjile  dislocation.*  The  possibility  of  such 
a  fracture  must  be  admitted,  since  in  my  experiments  upon  the  cadaver 
by  avidsion,  it  has  several  times  been  produced;  but  the  infrequency  of 
cabinet  specimens  furnishes  a  j)resumi)tion  that  it  is  exceedingly  rare  and 
exceptional. 

Mechanism  of  a  Colless  Fracture. — As  to  the  precise  mechanism  of 
this  accident — speaking  now  only  of  the  well-characterize<l  Colles's  frac- 
ture— there  can  be  very  little  doubt.  In  a  large  majority  of  examples 
it  is  the  result,  primarily  and  mainly,  of  two  forces  acting  in  an  oj)])()site 
direction,  at  an  obtuse  angle,  one  being  the  weight  of  the  body  in  falling, 
an<l   the  other  the  impact  or  resistance  of  the  ground,  the  b(me  iriviiig 

'   McGniw,  Med.  (iaz.,  Jan.  8,  1881. 
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way,  aa  is  iLsual  in  other  long  bones,  nearest  the  point  of  impact,  vlcH 
owmg  to  the  unyielding  nature  of  the  resi§tanee  as  compare<l  with  tk 
yielding  nature  of  the  impiil&e  (or  weight  of  the  body),  the  vihmtioiil 
the  greatest;  and  in  thiy  particular  ca^e,  the  fracture  is  not  only  rA\m 
alwayi5  in  the  lower  en<l  of  the  hone,  but  also  at  or  near  that  point  vfKia 
the  bone  is  less  strong  than  elsewhere,  namely,  where  the  eonipiu^i  tm 
ends  and  the  more  spongy  tissue  coramences. 

This  view  of  its  mechanism  was  illustrated   experimentally  by 
Nelatoii.^     Having  amputateil  the  foreaim  upon  a  cadaver,  and  ^wni 
the  olecranon  process,  he  placed  the  palm  of  the  hand  upon  a  miii* 
taee,  the  forearm  being  vertical,  and  then  struck  a  heiivy  blow  upoal 
upper   end  of   the  two  bones.     Upon  dissection  he  found  the  raJ 
hrftken  transversely,  twelve  to  fifteen  millimetres  fi'om  the  lower  i 
the  lower  fnigment  being  tilted  backwards. 

I  have  repeated  this  experiment,  and  with  the  smne  result.  Iti«i 
easy,  however,  to  produce  the  fracture  in  this  way  upon  the  oidftV' 
unless  we  select  the  fjoiies  of  young  persons  or  delicate  women  for  i 
experiment;  the  force  required  to  cause  the  fracture  being  greater  I 
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TmDftver$te  fracture  of  the  lower  end  of 
radiu* :  oAii«(od  by  forced  palmar  flexioti ;  in 
the  ondftTer, 


Transverse  fmotnre  of  lower  eod  off 
rauflod   bjr   forced    *iofnl   fleiioo;    li  ' 
aadftver.       A.    loierniU      lfkt«rftl    lil 
B.  Third  f«Mieiilu«  of  A^oterinr  «*r|»i  i 
tneot.     C.  Anterior  mdio^uloAr  llc«JMilk| 


is  requireil  in  the  living  subject,  because  the  muscles  are  relaxed  aniH 
stability  of  the  bones  is  not  well  maintained. 

We  see,  then,  that  in  addition  to  the  two  forces  actiag  m  tt|»p 


*  Nelaton,  Cliir.  Path.,  t.  i.  p,  7i0, 
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directions,  already  mentioned  as  constituting,  in  most  cases,  the  efficient 
cause  of  the  fracture,  there  must  be  added,  as  extrinsic,  but  important, 
muscular  action,  which  insures  the  fixedness  of  the  articulation  at  the 
elbow  and  wrist. 

In  a  few  cases  also  the  mechanism  of  the  fracture  will  admit  of  an- 
other explanation.  A  Colles's  fracture  has  been  caused  in  the  living 
subject  by  simply  forcing  the  hand  strongly  backwards,  and  without  a 
&U  or  sudden  impact.  Thus  Voillemier,  1842,  relates  that  he  had  seen 
the  fracture  once  caused  by  a  fall  upon  the  lower  half  of  the  hand,  in 
which  the  heel  of  the  hand  did  not  touch  the  ground ;  but  another  case 
was  even  more  conclusive,  the  fnicture  being  caused  by  forced  flexion 
(probably  "dorsiil  fiexion")  made  by  a  comrade.  According  to  Mal- 
gaigne,  M.  Bouchet  was  the  first  to  observe  this  mode  of  causing  the 
fracture;  his  observations  having  been  made  exclusively  upon  the 
cadaver  (1834).  In  trying  to  dislocate  the  wrist,  he  found  he  could 
produce  only  a  fracture  of  the  lower  end  of  the  radius,  sometimes  with 
other  lesions,  and  especially  with  fracture  of  the  styloid  process.* 

In  his  treatise  on  Fractures,  published  in  1855,  Malgaigne,  while  ac- 
cepting the  theory  of  Bouchet,  that  is,  while  regarding  the  fracture  as 
being  produced  by  the  action  of  two  opposite  forces — the  weight  of  the 
body,  and  the  resistance  of  the  soil — declared  that  the  observations  of 
Bouchet  and  Voillemier  led  him  to  believe  that  ca.ses  of  fracture  by  ar- 
rachement  (a  cross-strain  of  the  ligaments)  might  be  more  common  than. 
had  been  supposed. 

In  1860-61,  an  important  memoir  by  M.  Ozanim  Lecomte^  appeared, 
in  which  that  surgeon  stated  tliat  it  was  his  opinion  that  the  fracture 
was  produced  solely  by  arraehement,  and  that  neither  muscular  action 
nor  shock  had  any  part  in  it.  This  opinion  was  supported  by  Duplay, 
Anger,*  and  Tillaux,*  the  latter  of  whom  says :  "  I  agree  with  Lecomte 
in  admitting  that  the  classical  fracture  of  the  lower  end  of  the  radius  is 
always  produced  by  an  avulsion  cjuised  by  the  ligaments.** 

According  to  Dr.  P.  S.  Conner,*  of  Cincinnati,  Dr.  Gordon,  of  Bel- 
fiifit,  in  a  memoir  on  Colles's  fracture,  published  in  1875,  maintained 
that  the  bony  lesion  is  due  '*to  a  transverse  rupture  of  the  fibres  of  the 
lower  end  of  the  radius,  as  a  result  of  forced  extension  of  the  hand.'* 
Dr.  Conner,  who  made  experiments  regarding  the  subject,  says  that  they 
have  demonstrated  to  him  the  correctness  of  that  theory. 

In  May,  1878,  Dr.  Lewis  A.  Pilcher,  of  Brooklyn,  N.  Y.,*  repeating 
the  experiments  of  his  predecessors,  came  to  an  identical  conclusion,  viz., 

t  Bouchet,  Th^se  sur  leslux,  du  poiij:net,  Paris,  .Tulv,  18S4.     From  Malgaigne. 
«  Lecomte,  Archiv.  G<;n.  de  Med.,  Doc.  1800,  Jan.  *and  Feb.  18C1. 
»  Anijer,  Free,  ct  Lux.  Atlas,  Paris,  18(;3. 

*  Tillaux,  Trait.  d'Anat.  Topoirraph. ,  Paris  1877,  p.  605. 

*  Conner,  Cincinnati  Lancet,  April  23,  1S81. 

*  Pilcher,  paper  read  before  the  Surgical  Sctction  of  the  New  York  Acad,  of  Med., 
Mav  16,  1878;  The  Med.  Hoc,  Julv  ill,  1878,  p.  74. 

Dr.  Pilcher,  in  his  paper  read  beAire  the  Academy,  made  no  mention  of  the  opin- 
ions and  experiments  of  Bouchet,  Lecomte,  (jordon,  and  others.  I  was,  therefore, 
led  to  speak  of  his  experiments,  in  the  sixth  edition  of  this  treatise,  as  new  and 
wholly  original.  I  am  now  convinced  that  they  were  not;  and  that  in  so  much  I 
did  injustice  to  those  surgeons  who,  before  Pilcher,  had  made  a  careful  study  of  this 
subject  by  the  samecla.^s  of  experiments,  and  had  arrived  at  the  same,  or  nearly  the 
same,  conclusions. 


SS6 


KADir&, 


that  Culles't*  fracture  is  due  tu  an  arrachement,  causeJ  h\ 
ilexion  of  tlni*  Avrist.     A  few  of  Dr.  Pileher't*  obsorvationsi  Oi 
mentioned,  on  account  of  their  im|*ortMiice,     For  exuiujile.  lit-  Iulm 
ticed  that  if  the  dor&il  flexion  of  the  wrist  is  curried  to  extremevaii 
if  the  inferior  fragment  is  very  much  tilted  bjickward8,  the  peric^^ua 
on  the  posterior  surface  of  the  bone^  wliich  is  reinforced  I 
number  of  aponeurotic  fibres*  is  torn  or  detuched  from  the 
aUowing  the  inferior  fra foment  to  ascend  backwards,  and  to  be  j»eii«?um 
by  the  posterior  border  of  the  superior  fragment. 

Dr.  Pilcher  has  also  observed  that  the  chief  cause  of  the  peculiar  p^i* 
tion  iissumed  by  the  hand  after  this  fracture  was  the  presence  nf ' 
strong  oblique  fasciculus  of  tlte  anterior  ligament  of  the  wrist,  wlriA  d 
tended  from  the  cuneiform  bone  to  the  anterior  border  of 
process  of  the  ulna.     By  the  backward  displacement  of  the  •  4 J 

the  attached  radial  fragment,  that  ligament  was  put  upon  the  stnfl 
limiting  all  motion  until  relaxed/' 

It  will  be  seen  that  Dr.  Pile  her  attrifjutes  nothing  of  the  peculiar  ] 
nomena  to  the  integrity  of  the  internal  lateral,  triangular,  and  nM 
ulnar  ligaments;  but  to  my  mind  it  is  very  plain  that  this  view  of  ti 
subject  is  too  exclusive,  and  tbut  whenever  these  latter  ligaments  remaii 
Lin  torn  they  contribute  to  the  nialj)osition  of  the  hand. 

I  have  repeated  these  experiments  of  Bouchet,  Lecomte,  and  oW 
many  times  upon  tlie  cadaver;  and  while  they  confirm  in  some  nit* 

the  observations  of  the^e  surgeon**  1 « 
far  from  being  convinced  that  the  cliiJ^i<i 
fracture,  occasioned  by  a  fall  ut><>"  ***' 
palm  of  the  hand,  is  due  exclusively  l' 
action  of  the  ligaments,  I  preheated  I 
the  Surgical  Society  of  New  York,  I 
22  and  July  30,  1881,  twelve  specbiiJ 
of  C'olles's  ft-acture,  and  compnri^d  ti^ 
ivitli  a  still  larger  number  of  specin 
whicli  the  fi'aeturehad  been  produc 
the  cadaver  by  forced  dorsjil  fieJtion. 
comparison  showe<l  that  there  wma  a  !d»A<! 
difference  lietween  the  tw^o  claA4<»  of  f 
tures,  118  regards  the  seat  anti  direction  ( 
the  lesion.'  The  results  of  my  cJtp<Ji 
mentH  upon  the  cadaver  may  he  mmB 
ized  as  follows  :  1st.  In  some  there  i>  < 
a  laceration  of  the  anterior  annular  li( 
m  en  t  of  th  e  w  ri  st ,  wh  ich ,  occu  iTing 
living  subject,  would  pivss  for  a 
the  wrist,  2d,  The  styloid  pro^*t 
radius  may  be  alone  broken  off  at  i 
3d.  The  anterior  lip  of  the  radius  roayl 
broken  off,  the  line  of  fnu^'turc  >  ^ 
Verse*  but  not  involving  the  ^i 
ne,sa  of  the  bone.     4th.  The  Uu€  U 
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FrActtire  ut  base  of  ityloid  proe^it 
of  rftdias,  and  l&conitioii  of  nnaulnr 
ligftment ;  cauaed  by  forced  doreftl 
flexion  ;  id  the  cadaver. 
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ture  is  occasionally  oblique  from  the  ulnar  to  the  radial  side  of  the 
radius,  commencing  outside  of  the  joint  and  terminating  in  the  joint. 
5th.  The  line  of  fracture  is  sometimes  transverse,  involving  the  entire 
thickness  of  the  bone ;  but  it  is  usually  much  lower  down  than  when  it 
is  caused,  in  the  living  subject,  by  a  fall  upon  the  hand ;  and  there  is 
le88  obliquity  in  the  line  of  fracture  from  before  back,  than  in  the  latter 
case.  6th.  That  portion  of  the  carpal  ligament  which  passes  oblicjuely 
downwards  to  be  inserted  into  the  styloid  process  of  the  ulna  is  always 
untom,  while  rupture  of  the  nidio-ulnar,  triangular,  and  internal  lateral 
ligament  is  occasionally  found.  Tth.  In  some  cases  there  is  a  mere  fis- 
sure or  crack  of  the  bone,  not  extending  through  its  entire  thickness, 
and  which  could  not  have  been  recognized  in  the  living  subject.  8th. 
In  others  it  is  more  or  less  tilted  or  pressed  back,  but  not  overlapped ; 
and  these,  constituting  a  majority  of  the  whole,  were  easily  replaced 
in  their  natural  position  by  simply  pressing  the  lower  fragment  for- 
urards,  as  has  been  my  pnictice  in  many  cases  hitherto.  9th.  When 
the  force  a})plied  is  greater  or  longer  continued  the  lower  fragment  is 
displaced  backwanls  upon  the  upper,  the  periosteum  is  torn  up  pos- 
teriorly ;  and  there  would  be  impaction,  no  doubt,  if  the  muscles  had 
their  normal  power  of  contraction,  or  if  added  to  the  cross-strain  there 
bad  been  the  driving  force  of  a  fall  upon  the  palm  of  the  hand ;  and  in 
these  cases  it  was  difficult  to  tilt  the  lower  fragment  forwards  into  line 
without  first  relieving  the  strain  upon  this  periosteal  ligament  by  the 
method  described  by  Jrilcher.  10th.  The  character  of  the  lesions  in  the 
opposite  wrists  of  the  same  cadaver  was  generally  symmetrical ;  the  same 
lesion  being  caused  by  the  same  manipulation  in  one  arm  as  in  the  other. 
11th.  Fractures  of  the  radius  were  produced  by  forced  palmar  flexion, 
but  not  quite  so  readily,  and  the  fractures  occurred  a  little  lower  than  is 
usual  in  a  Colles*s  fracture. 

These  are  the  facts  as  observed  by  me  in  the  dead-house  experiments, 
and  no  doubt  they  illustrate  to  some  extent  the  mechanism  of  this  acci- 
dent as  it  occurs  in  life ;  but  it  is  apparent  that  in  some  respects  the 
circumstances  diflcr.  There  is  in  the  case  of  the  cadaver  no  muscular 
contraction  to  give  fixedness  to  the  bones,  and  to  disi)lace  the  fragments 
after  thev  are  sej)a rated,  or  U)  maintain  them  in  a  position  of  displace- 
ment. The  force  of  sudden  impact  caused  by  the  weight  of  the  body  in 
falling  is  not  present.  In  short,  the  fnictures  caused  by  the  experiments 
were  the  result  solely  of  the  action  of  the  carpal  ligaments  up(m  the 
lower  ends  of  the  bones ;  they  were  fractures  bv  avulsion  or  cross-strain, 
while  in  the  examples  presented  in  the  living  subject  they  are  usually  the 
result  of  concussion,  avulsion,  and  muscular  action  combined,  of  which 
causes  perhaps  the  cross-strain  is  not  the  least  efficient. 

JPrognosis. — One  hundred  and  five  examples  of  Colles's  fracture  have 
furnished  no  ciuses  of  non-union,  nor  indeed  do  I  remember  ever  to  have 
seen  the  union  delayed:  but  in  a  pretty  large  proportion  of  cases  occur- 
ring in  the  i)raetice  of  surgeons  whose  patients  have  been  brought  under 
my  notice,  some  slight  or  considerable  defonuity  remains,  and  in  most 
cases  the  joint  remains  more  or  less  stiff  and  sensitive  for  some  months. 
In  one  example,  the  case  of  a  man  whose  arm  was  broken  in  Germany, 
when  he  was  only  ten  years  old,  the  fragments  of  the  radius  were  driven 
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into  each  other,  or  overlapjjed  one  inch,  and  the  ulna  had  been  disphced 
downwards  toward  the  fingers  the  same  distance.  This  was  examined 
twelve  yejjrs  after  the  accident,  and  he  had  then  a  very  usefiil  arm. 
Twice  1  have  found  the  wrist  and  finger-joints  (juite  stiff  after  a  lapse  of 
one  year ;  in  one  case  I  have  found  the  same  conditions  after  two  yeirs, 
in  one  case  after  three  years,  and  in  two  cases  afl;er  five  years. 

In  cases  treated  by  myself,  where  I  have  exercised  great  care  in 
reducing  the  fragments  thoroughly,  and  where  the  bandages  and  qplints 
have  not  been  applied  too  tightly,  nor  kept  on  too  long,  deformity  to  anv 
considerable  extent  is  the  exception,  and  the  stiffness  is  soon  dissipatei 
I  say  it  has  been  tlie  exception,  not  intending  to  claim  that  under  my 
care  considerable  defonuity  has  never  resulted. 

Confining  our  remarks  still  to  Colles's  fmcture,  the  deformity  whidi 
has  been  observed  most  often,  after  the  lapse  of  several  months  or  years, 
is  a  projection  of  the  lower  end  of  the  ulna  inwards,  a  phenomenon  ex- 
plained fully  in  the  preceding  pages.  Rarely  it  is  displaceil  backwards, 
and  still  more  rarely  forwards.  In  a  majority  of  cases  this  is  accompt- 
nied  with  a  perceptible  falling  of  the  hand  to  the  radial  side,  while  in  a 
few  it  is  not.  After  this,  in  point  of  fi'equency,  I  have  met  with  the 
backward  inclination  of  tlie  lower  fragment.  Robert  Smith  found  this 
displacement  almost  constant  in  the  calunet  specimens  examine<lbyhim; 
and  it  is  very  probable  that  nearly  all  of  the  specimens  examinc<l  by 
myself  would  present  more  or  less  of  the  sjime  deviations  upon  the  naked 
bone;  but  in  the  living  examples  a  slight  deviation  would  be  coneealed 
by  the  numerous  tendons  which  cover  this  part  of  the  arm,  and  perhaps 
by  some  penrianent  effusions,  of  which  I  shall  speak  more  particularly 
presently. 

There  remains  for  a  long  time,  in  many  cases,  a  broad,  firm,  uniform 
swelling  on  the  palmar  surface  of  the  forearm,  commencing  near  the  nppff 
margin  of  the  annular  lig-ament  and  extending  upwards  two  inches  or 
more.     The  swelling  continues  much  longer  in  old  and  feeble  perwns 
than  in  the  young  and  vigorous.     It  is  pretty  generally  proportioned!  to 
the  amount  of  anchylosis  existing  at  the  wrist  and  finger-joints,  and  it 
disappears  usually  pari  passu  with  these  conditions.     There  can  be  no 
doubt  that  this  phenomenon  is  due  to  effusions  along  the  sheaths  of  the 
tendons,  and  in  the  areolar  tissue  external  to  the  sheaths,  and  it  is  as 
often  present  after  sprains  and  other  severe  injuries  about  this  part,  as 
in  fractures.     In  many  cases,  however,  its  prolonged  continuance  and  its 
finimess  have  led  to  a  suspicion  that  the  bones  were  displaced,  a  sus- 
picion which  only  a  moderate  degree  of  care  in  the  examination  ought 
easily  to  disj)!*!.     A  simihir  effusion,  but  in  less  amounts  is  frequently 
seen  also  on  the  back  of  the  hand,  Ijclow  the  annular  ligament.    Vhctt 
both  exist  simultaneously  the  appearances  of  deformity  and  of  displace- 
ment are  greatly  increased.     1 1  ere,  then,  we  shall  find  a  partial  expla- 
nation of  the  anchylosis  in  the  wrist  and  finger-joints,  which  continues 
occasionally  many  months,  or  even  years,  if,  indeeil,  it  is  not  permanent; 
an  anchylosis  j)ro(luciMl  in  a  few  instances  by  extension  of  the  inflamma- 
tion to  these  joints,  but  much  more  often  by  the  inflammatory  effusion 
and  consequent  adhesions  along  the  thecic  and  serous  sheaths,  thn.mgk 
which  the  ten<lons  all  pass  in  their  coui*se  to  the  hands  and  fingers,  and 
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Also  by  simple  contraction  of  the  articular  ligaments,  as  a  consec^uence 
of  disuse,  or,  as  it  is  usually  termed,  by  passive  contraction  of  these  liga- 
ments. The  fingers  are  quite  as  often  thus  ancliylosed  after  this  frac- 
ture as  the  wrist-joint  itself;  a  circumstance  which  is  wholly  inexplicable 
on  the  doctrine  that  the  anchylosis  is  due  to  an  inflammation  in  the 
ioint8.  Indeed,  I  have  seen  the  fingers  rigid  after  many  months,  when, 
having  ol)served  the  ca«e  throughout  myself,  I  was  certain  that  no  in- 
flammatory action  had  ever  reacheil  them. 

The  peculiar  swellings  of  the  wrist  and  hand  which  have  been  de- 
scribed above,  commence  to  show  themselves  very  early  after  the  receipt 
of  the  injury;  but  I  have  noticed,  also,  a  swelling  which  is  a  little  later 
in  its  accession,  namely,  an  induration  and  ftilness  upon  the  back  of  the 
hand,  which  corresponds  accurately  to  the  position  of  the  carpal  bones, 
and  presents  an  appearance  as  if  all  the  carpal  bones  were  slightly  dis- 
placed backwards.  This  phenomenon  is  probably  due  to  a  swelling  and 
induration  of  the  numerous  ligaments  which  bind  together  these  bones 
posteriorly.     It  usually  disappears  after  a  few  months. 

Nor  Is  it  any  more  diflicult  to  show,  I  think,  that  the  anchylosis  of  the 
wrist-joint  is  not  often  due  to  a  malposition  of  its  articular  surfaces,  as 
has  firequently  been  jussertcd  in  the  written  treatises. 

The  most  superficial  examination  of  the  mechanism  of  this  joint  ought 
to  satisfy  us,  that  any  moderate  or  even  considerable  malposition  of  the 
lower  fragment  after  a  fracture  of  the  radius,  is  not  suflScient  in  itself 
to  occasion  anchylosis.  It  is  true  that  in  the  fi'acture  now  under  con- 
sideration, the  direction  of  the  articular  surface  of  the  radius  is  often 
change<l,  and  that,  while  it  was  directed  downwards,  forwards,  and  to 
the  ulnar  side,  it  is  now,  perhaps,  directed  downwards,  backwards,  and 
to  the  radial  side.  But  of  what  conse<{uencc  is  this  so  long  as  the  carpal 
bones,  with  which  alone  this  bone  is  articulated,  preserve  their  relations 
to  the  nulius  unchanged  ? 

If  any  other  evidence  be  demanded,  it  may  be  supplied  by  the  expe 
rience  of  most  surgeons  in  examples  of  anchylosis  without  displacement, 
in  examples  of  displacement  without  anchylosis,  but  in  which  the  anchy- 
losis has  yielde<l  gradually  to  the  lapse  of  time,  while  the  displacement 
has  continued.  The  following  case  is  in  point:  James  Ryan,  a  private 
in  the  loth  N.  Y.  Volunteers,  fell  from  a  height  into  a  ditch  during  the 
battle  of  Fair  Oaks,  Va.,  May  81,  1862,  striking  upon  the  palm  of  his 
left  hand,  and  cjiusing  a  simple  fracture  near  the  lower  end  of  the  radius, 
accompanied  probably  with  impaction.  I  do  not  know  what  treatment 
was  adopted,  but  when  he  came  under  my  obser\'ati()n,  in  March,  1863, 
at  the  Central  Park  General  Hospital,  New  York,  I  found  the  most  ex- 
traordinary deflection  of  the  hand  to  the  radial  side  which  I  have  ever 
seen  after  this  fracture.  The  hand  could  be  turned,  laterally  in  the 
direction  of  the  radius,  to  a  right  angle  with  the  arm ;  the  motions  of 
flexion  and  extension  were  nearly  as  perfect  as  in  the  opposite  arm,  and 
the  hand  was  in  all  respects  as  usefiil  as  before  the  accident. 

To  what  1  have  said  as  to  the  protrnosis  in  these  accidents,  I  mav  be 
permitted  to  add  the  opinion  of  our  distinguished  countryman  Dr.  Mott, 

?'ven  in  a  clinical  lecture  before  his  class  in  the  University  of  New 
ork. 
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"  Fractures  of  the  radius  within  two  inches  of  the  wrist,  where  treated 
by  the  most  eminent  surgeons,  are  of  very  difficult  management  so  u  to 
avoid  all  defoimity ;   indeed,  more  or  less  deformity  may  occur 
the  treatment  of  tlie  most  eminent  surgeons,  and  more  or  less  im] 
tion  in  the  motion  of  the  wrist  or  radius  is  very  apt  to  follow  for  a 
or  shorter  time.     Even  when  the  fracture  is  well  cured,  an  anterior 
prominence  at  the  wrist,  or  near  it,  will  sometimes  result  from  swdling 
of  the  soft  parts.'* 

To  which  the  reporter,  himself  a  surgeon  in  the  city  of  New  York, 
adds : 

''As  the  above  opinion  of  Professor  Mott  coincides  with  my  own 
obsenations,  both  in  Europe  and  in  this  city,  as  well  as  with  many rf 
our  most  distinguished  surgical  authorities,  I  venture  to  hope  that  it 
may  jissist  in  removing  some  of  the  groundless  and  ill-merited  a»per 
sions  which  are  occasionally  thrown  on  the  members  of  our  profeasioB 
by  the  ignorant  or  designing."^ 

In  evidence  that  we  have  not  yet  attained  all  that  we  could  desire  in 
the  treatment  of  this  fracture,  I  will  quote  farther : 

"  In  young  subjects,  fractures  of  the  lower  end  of  the  radius  are 
easily  reduced,  unite  readily,  and  leave  the  use  of  the  limb  perfectly  : 
unimpaired ;  but  in  old  persons,  who,  as  before  stated,  are  especially 
liable  to  this  injury,  the  result  is  often  most  unsatisfactory,  even  after 
the  greatest  care  han  been  used  during  the  treatment.  It  is  fretjuently 
months  before  the  hand  is  free  from  pain  and  regains  its  proper  motions, 
and  too  often  an  unsightly,  crooked,  and  permanently  stiff  wrist  remains, 
to  the  great  inconvenience  and  annoyance  of  the  patient."* 

"  Union  occurs  in  about  a  month,  but  rarely  without  some  displace- 
ment.*'^ 

"  In  a  large  number  of  cjuses  it  is  impossible  to  loosen  the  impacted 
fragments."*  Ashhurst  and  Gross  express  similar  opinions.  Let  me 
add  that  several  cases  treated  lately  under  my  obser\'ation,  by  the  plaster- 
of-Paris  and  by  Moore's  method,  both  of  which  have  recently  been  mudi 
employed  in  this  country,  have  given  no  better  average  results  than  have 
been  obtained  by  other  methods. 

Of  gangrene  as  an  occasional  result  of  this  fracture,  I  shall  speak 
presently,  in  c()nnection  with  the  subject  of  treatment. 

Treatment. — The  peculiar  character  of  the  displacement  which  chir^ 
acterizes  Colles's  fracture,  and  the  constant  difficulty  experienced  by 
surgeons  in  obviating  deformity,  have  led  to  much  speculation  and  in- 
genious invention  ;  an<l  modern  surgeons,  especially,  have  thought  it 
necessary  to  intnxbico  here  an  essential  modification  of  the  usual  apparel 
for  broken  forearms.  This  modification  consists  in  employing  a  pistol- 
shaped  splint,  instead  of  a  straight  splint,  by  means  of  which  the  hand 
may  be  thrown  more  or  less  strongly  to  the  ulnar  side. 

*  Boston  ^Icd.  and  Surix-  Journal,  vol.  xxv.  p.  2S9. 

2  Hohncs's  System  of  Surixorv,  AnuT.  cd.,  1870,  vol.  ii.  p.  798. 
^  GantV  System  of  Surgery,  London,  1871,  p.  468. 

*  Bryant's  Surj^ery,  Lt)ndon,  1872,  p.  037.     See  also  opinion  of  Callender  on 
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Heister^  speaks  of  inclining  the  hand  toward  the  ulna,  while  reducing 
a  fracture  of  the  radius,  but  when  the  reduction  has  been  effected  he 
recommends  a  straight  splint. 

Among  the  first  to  advocate  the  permanent  confinement  of  the  hand 
in  this  position,  were  Mr.  Cline,*  and  Dupuytren.*  Mr.  Cline,  and  after 
him  Bransby  Cooper,*  and  Mr.  South,*  recommend  the  ordinary  straight 
splintA  for  the  forearm,  but  the  rollers  by  which  the  splints  are  secured 
in  place  are  not  permitted  to  extend  lower  than  the  wrist ;  so  that  when 
the  forearm  is  suspended  in  a  sling,  in  a  state  of  semi-pronation,  the 
hand  shall  fall  by  its  own  weight  to  the  ulnar  side. 

Dupuytren,  and  after  him  Chelius,  adopt,  in  addition  to  the  palmar 
and  dorsal  splints,  the  "attelle  cubitale,''  or  ulnar  splint;  which  is  a 

Sutter,  composed  of  steel,  iron,  tin,  or  some  other  metal,  and  made  to 
t  the  ulnar  margin  of  the  forearm  and  hand,  when  the  hand  is  drawn 
forcibly  to  the  ulnar  side.  Blandin,*  Nelaton,^  and  Goyraud,®  also,  under 
certain  contingencies  employ  the  same. 

Most  surgeons,  however,  employ  either  a  palmar  or  a  dorsjil  splint;  or 
both  palmar  and  dorsal  splints  constructed  with  a  knee,  or  pistol-shaped, 

Fig.  101. 


N61aton'8  splint  for  fracture  of  the  radius. 

and  they  thus  avoid  the  necessity  of  the  ulnar  splint.  Thus,  Nelaton,^ 
Robert  Smith, ^"  and  Erichsen,"  recommend  this  peculiar  form  only  in  the 
dorsal  splint ;  while  Bond,^^  Hays,^^  E.  P.  Smith,^*  G.  F.  Shrady,^*  and 
others,  especially  among  the  Americans,  place  the  pistol-shaped  splint 
against  the  palmar  surface  of  the  forearm  and  hand. 

*  De  Lavrentii  Heisteri,  Institutionos  ("hirurgiea?,  pars  prima,  p.  203,  Amsterdam 
ed.,  1789. 

•  Mal^i^ne,  Traits  do  Frac,  etc.,  torn.  i.  p.  614,  Paris  ed. 

•  Dupuytren  on  Bones,  London  ed.,  p.  140. 

*  B.  Cooper,  Lectures  on  Surcj.,  p.  232,  American  ed. 

*  Chelius 'a  Surjj.,  vol.  i.  p.  613. 

•  Malgai^ne,  op.  cit.,  torn.  i.  p.  614. 

'  Nelaton,  Elem.  de  Path.  Chir.,  toni.  i.  p.  747. 

»  Ibid.,  p.  746.  "  Ndlaton,  op.  cit.,  p.  747. 

>«  R.  Smith,  op.  cit.,  p.  16«.  ^^  Erichscn,  Surgery,  p.  216. 

"  Bond,  Amer.  Journ.  Med.  Sci.,  April,  18o2.  ^^  Ibid.,  Jan.  1803.' 

"  E.  P.  Smith,  Buffalo  Med.  Journ.,  vol.  ix.  p.  225. 

"  Shradv,  Am.  Med.  Times.  2  cases,  Dec.  22,  1860. 


842 


FRACTUBB8    OF    THE    RADICTS. 


A  few  mtMlerri  surgeons  have  not  seen  fit  to  adopt  this  peetiliar  prin- 
ciple of  treatment,  or  tbis  form  of  dressing  under  any  of  its  modifies* 
lions.      Colics^   recoiomends  n  stmiglit  palmar  and   dorsal  splint,  mij 
does  not  incline  the  hand.     Barton^  advises  the  sjime,  and  8kej,  luir 

Flu.  102, 


Botid's  ffpllnt. 

dcelared  his  preference  for  a  couple  of  broad,  sti-aight  splintii,  aildk: 
*'  Great  care  xshould  be  tnken  to  prevent  tlie  hand  falling,  and  this  object 
will  he  attained  by  inclosing  the  entire  forearm  and  hand  in  a  wrfl- 
applied  sling. "^ 

Fiti,  lo:j. 


Stephen  Smith  employs  two  broad,  straight  palmar  and  dorstd  spU^* 
§eeiired  in   position   by  adhesive  strips,  the  hiind  being  thrown  lo    *• 
ulnar  side  by  reversed  turns  of  adhesive  plaster. 


Yui,  104. 


K.  P.  Smith's  ApllDt,    Surfaoe  Appliod  to  forenrm.     A.  Forvftriu  pieoei  mftd^offelty  wic^ 

iucur^tited  mftr^DS. 

Professor  Fauger,  of  Copenhagen,  has  undertaken  to  treat  this  fhietur 
in  some  sense  without  any  splint,  the  forearm  and  hand  being  simply 
laid  over  a  ilouble  inclined  plane,  so  as  to  bring  the  wrist  into  a  stute  cf'^ 


*  Ci)Uea,  Lectures  on  Surgery,  p.  3 
'  Skey,  Opemtive  Surgery,  p.  101, 


I.  325. 


Barton,  Phil.  Med.  Ixam.,  1| 
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flexion.  "  The  hand  having  been  brought  into  a  position  of  strong 
I,  the  forearm  is  placed,  pronated,  on  an  oblique  plane,  with  the 
\  highest,  the  hand  being  permitted  to  hang  freely  down  the  per- 
;ular  end  of  the  plane.''*  M.  Velpeau,  in  a  report  of  his  surgical 
at  La  Charite  for  the  year  ending  September,  1846,  says  this  plan 
len  tried  during  the  year,  and  "  the  result  has  not  been  very  satis- 
jr.  The  experiment,  however,  has  not  been  decisive  upon  this  mode 
atment."* 


Fig.  105. 


c 


.  Smith's  splint.  B,  Opposite  surface.  D,  the  hand-block,  is  connected  with  the 
piece  by  two  circular  brass  plates,  which  move  upon  each  other,  in  order  that  the 
lock  may  assume  any  desired  angle  with  the  arm.  In  this  way  it  may  be  adapted  to 
he  right  or  left  arm.  It  is  fixed  by  a  nut,  seen  on  the  brass  plate.  The  letters  C  C 
I  the  extent  of  motion  allowed  to  the  hand-block. 

)  late  Henry  S.  Hewit,  of  this  city,  devised  a  very  ingenious  splint, 
ich  the  mobility  of  the  wrist  and  fingers  might  be  more  perfectly 
ed,  and  the  wrist  put  into  any  desirable  position.  The  following 
description  given  by  himself  of  the  apparatus:  "The  wooden 
rasped  by  the  hand  is  connected  by  a  rod  to  a  slender  bar  running 

Fio.  106. 


u<linally  upon  the  face  of  the  splint,  and  capable  of  being  flexed  at 
esinible  longtli.  The  rod  is  attached  to  the  travelling  connection 
niivcrsal  joint,  giving  play  to  the  ball  in  limited  movements  of 
1,  extension,  pronation,  and  supination.  The  natunil  tendency  is 
le  patient  to  niake  these  movements,  and  perpetually  to  relax  and 


1  Fsnii^cr.  London  Ljuicet,  May  8,  1847. 

-  V(.'l)K*aii,  Boston  .Med.  .lourn.,  vol.  xxxv.  ]>.  *J13. 


344  FRACTURES    OF    THE    RADIUS. 

contract  the  fingers.  The  splint  upon  the  inner  surface  of  the  ann  is 
antagonized  by  a  plain  flat-splint  on  the  outer  surface,  extending  to  the 
superior  border  of  the  wrist-joint.  This  splint  has  been  used  for  upwards 
of  two  years  by  myself  and  others,  particularly  by  Dr.  W.  T.  White,  at 
the  Demilt  Dispensary,  and  has  given  good  results.''* 

We  come  now  to  consider  how  far  this  peculiar  treatment,  ulnar  incli- 
nation, is  capable  of  answering  the  special  indications  of  the  case  we  are 
studying. 

It  is  assumed,  as  I  have  already  intimated,  that  by  bearing  the  hand 
strongly  to  the  ulnar  side,  the  fragments  of  the  radius  are  brought  more 
exactly  into  apposition,  and  more  easily  and  effectually  retained;  an 
assumption  which  supposes  two  things  to  have  been  determined:  firet, 
that  there  exists  an  overlapping  of  the  fragments,  either  through  the 
whole  extent  of  their  broken  surfaces  or  especially  toward  the  radial  side, 
or  that  the  upper  end  of  the  lower  fragment  is  inclined  to  fall  against 
the  ulna,  or  that  all  of  these  several  conditions  coexist;  and,  secondly, 
that  if  such  displacements  do  exist,  they  am  be  remedied  by  this 
nianceuvre. 

The  first  of  these  suppositions  seems  to  have  been  sufficiently  con- 
sidered by  all  those  gentlemen  who  have  particularly  examined  the 
specimens  contained  in  the  various  pathological  collections,  and  to  whose 
careful  investigations  I  have  already  frequently  adverted.  With  rare 
exceptions,  none  of  these  displacement*^  have  been  found  to  exist, 
although,  as  has  been  observed,  a  casual  inspection  of  the  arm  when 
recently  broken  would  often  lead  to  an  opposite  conclusion.  I  do  not 
here  speak  of  impaction,  which  is  usually  upon  the  posterior  margin,  if 
it  exists  at  all. 

In  regard  to  the  second  supposition,  namely,  that,  where  such  dis- 
placements do  exist,  a  forced  adduction  will  aid  in  the  retention  of  the 
fragments,  I  shall  have  to  speak  more  cautiously,  because,  so  far  aj>  I 
know,  my  opinions  have  received  as  yet  no  public  and  authoritative 
indorsement.  In  order  that  adduction  may  prove  effective,  there  must 
be  some  point  upon  which  to  act  as  a  fulcrum.  It  is  of  no  use  that  we 
rotate  the  hand  for  the  purpose  of  making  extension  unless  there  can  be 
foun<l  a  resistance  or  fulcrum  upon  which  the  rotary  motion  maybe 
performed.  Such  a  fulcrum  exists,  no  doubt,  but  to  determine  its  availa- 
bility we  must  ascertain  its  character  and  position. 

It  is  not  in  the  lower  end  of  the  ulna,  for  the  ulna  has  no  point  of 
contact  with  the  carpal  bones,  and  when,  in  the  natural  state  of  these 
parts,  the  hand  is  inclined  to  the  ulnar  side,  the  lower  end  of  the  nina 
rides  freely  downwards  u])on  the  wrist  until  arrested  by  the  ligaments 
which  unite  it  with  the  carpus,  or  ])y  the  capacity  of  the  joint  to  admit 
of  moticm  in  this  direction.  AYhen  the  lower  end  of  the  radius  is  brokeHi 
and  the  ligaments  of  the  j<)int  are  more  or  less  torn,  the  ulna,  although 
thrust  downwards  much  farther,  j)erhaj)S,  than  it  could  ever  descend  in 
its  normal  state,  still  fails  to  find  a  support,  and,  spreading  wider  and 
wider  from  the  radius  as  it  is  thrust  further  up<m  the  hand,  no  limit 
can  l>e  given  to  its  jn-ogrc.^s  in  this  direction.     It  was  thus  that,  in  one 

1  llowit.  Medical  Tlfc<»ixl,  April  1,  1878. 
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^  wirbich 


nample  already  mentioncM],  I   fouml  tlie  ulna  carried  downward^  one 
llH^h  or  more,  and  tbis  was  tbe  fact  in  several  eai^es  reported  by  AT. huh 
and  verified  by  the  aut<>|>sy. 

The  re8i^'tnnce  will,  then,  in  nearly  alt  ej^ses,  be  foil nd  to  be  in  most' 
lignment8  wbkdi  bind  tbe  lower  fragment  to  the  lower  end  of  tbe  ubja, 
and  tbe  nln»i  t<>  tbe  mrpal  bones,  viz.,  the  nidio- ulnar,  tbe  trijir»;ridar, 
anil  tlie  internal  laleml  ligtmients,  wlurb  in  tbe  normal  st«te  of  tbe  [urrts 
i'«rwtitii!e  the  centre  njion  which  forced  Jiddnction  expends  its  power,  and 
Kirbtch  still  continue  to  be   the   point  of  resistance  when  tbe  radius  is 

ki-n.  But  how  feeble  and  uncertain  must  be  a  reHistnnce  which 
iil«  jwdely  on  these  injured  und  ofteti  laicenited  ligamentn!  And 
painful  to  the  patient  must  be  an  extension  sufficient  to  overcome 
the  action  of  nearly  all  tbe  muscles  of  tbe  wrist,  which  is  borne  entirely 
by  a  few  torn  ana  intlamed  fibres!  Even  in  health  this  position,  when 
farced^  cannot  be  endured  beyond  a  few  seconds,  and  it  mast  be  difficult 
to  estimate  the  sufteiings  winch  the  same  position  must  occasion  when 
the  ligaments  are  torn  and  inthinuHh 

I  am  not  to  be  told  that  surj^eons  have  not  intended  to  advocate  this 
extreme  practice;  that  they  have  never  recommended  forced  adduction, 
bat  only  a  moderate  and  eii>y  lateral  inclination^  sucli  as  ciin  he  com- 
fortably borne.  If  they  have  not,  then  they  should  not  have  spoken  of 
making  extension  by  this  means.  An  easy  lateral  inclination  has  no 
»wrr  to  do  good  so  far  sis  extension  is  concerned,  timu  it  has  power  to 
[»  hann.  But  the  fact  is,  while  a  majority  of  surgeons  have  no  doubt 
force  than  was  hurtlfiib  some  have  used  mr^re  than  was  useful  or 
ideed,  the  sharpness  of  the  curve  given  to  the  splints  figured  and 
recommended  by  Dupuytren^  Nelaton,  and  others,  sufficiently  indicates 
that  their  distinguished  inventors  intended  to  accomplish  by  these  means 
a  forced  and  violent  adduction. 

M  s|>enking  of  other  means  of  extension  ap))lied  to  the  ftu'e- 

arm.      ^  d  by  (lodin,  Diday,  and  Veljieau,  intende<l  tit  ojierate  only 

in  a  straight  line,  and  alluding  especially  to  the  modes  rlc vised  by  Huguier 
and  Vel[»eau,  remarks:  '^Without  discussing  here  the  comparative  value 
of  the  two  forms  of  apparatus,  I  believe  that  they  could  swircely  be 
endured  by  the  patients:  and  M,  Diday  tells  ns  that,  in  the  triats  which 
lie  has  made,  tbe  pain  produced  by  the  extension  wtis  so  great  that  he 
wai*  compelled  to  renounce  it/'  AVbich  observations  cannot  hut  !i]»ply 
•-•iiiitlly  to  tbis  plan  of  extension  by  adduction  or  to  any  other  which 
It  be  adopted.  Dr.  U.  S.  Porter,  of  Lonaconing,  ilaryhind,  hits 
IIS*  a  for  the  purpose  of  extension  a  padded  wire-splint  applied  to  the 
dorsal  surface  of  the  arm  and  hand,  and  in  which  the  extertsion  is  sup- 
jkis*ch1  to  be  effected  by  adhesive  plaster  strips/  Notwithstanding  the 
te^imony  which  the  exjterierice  of  this  gentleman  has  furnished  of  the 
value  of  tbis  metliod,  and  not  doubting  that  be  obtained  satisfactory 
results.  I  must  be  jK'rmitted  to  say  that  ]>robahly  they  were  due  to  the 
thorougbnea^  witii  which  he  rcduce<i  the  fi'acture  in  tbe  first  place, 
rather  than  to  the  efficiency  of  the  apparatus:  and  I  will  take  tbis 
oppottunity  of  saying  that  the  success  claimed  by  I>rs»  Moore  and  Pilcber 
for  their  peculiar  modes  of  treatment^  neither  of  whom  employs  splints, 

'  Porter,  Med.  and  Surg.  Reporterj  April  14,  1877. 
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depends,  in  my  opinion,  wholly  upon  the  fact  that  they  hare  had  t 
good  judgment  and  skill  to  reduce  the  fragments  effectually  in  the  Sn 
instance,  after  which,  as  I  have  already  said,  tliere  is  usuiuly  very  littl 
probability  thnt  they  will  become  displaced.  In  cases  which  have  beei 
treated  under  my  observation,  these  methods  have  given  no  better  resolfi 
than  liavc  other  methods;  indeed,  I  have  not  thought  the  success  equi 
to  that  obtained  by  my  own,  and  some  other  modes  of  dressing,  fo 
which,  liowevcr,  mucli  less  has  been  claimed. 

After  all,  it  must  not  be  inferred  that  I  have  concluded  to  reject  thi 
mode  of  dressing — the  j)i8tol-shaped  splint — in  all  of  its  modification* 
for,  although  I  am  far  from  being  persuaded  of  its  utility  as  a  means  o 
extension  and  retention  in  any  case,  yet  I  am  not  prepared  to  deny  ti 
it  some  very  considerable  value  in  another  point  of  view;  and  wha 
judiciously  employed  it  cjin  certainly  do  no  harm.  It  is,  I  repeat,  fa 
another  reason  altogether  than  the  one  heretofore  assigned,  that  I  woul( 
recommend  its  continuance,  a  reason  which  I  cannot  so  well  explain,  oi 
hope  to  render  intelligible,  except  to  the  practical  surgeon.  This  po» 
tion  throws  the  whole  lower  end  of  both  radius  and  ulna  outwank 
toward  the  radial  margin  of  the  splints,  and  by  keeping  the  radius  mort 
completely  in  view,  it  enables  the  surgeon  better  to  judge  of  the  ac- 
curacy of  the  reduction,  and  to  recognize  more  readily  the  condition 
and  situation  of  the  compresses,  etc.  This  alone  I  have  always  con- 
sidered a  sufficient  ground  for  retaining  the  angular  splint;  although  i 
have  treated  a  great  number  of  arms  satisfactorily  with  the  stnight 
splints  alone. 

Finally,  while  surgeons  have  been  seeking  to  meet  an  indication,  the 
existence  of  which  is  at  least  rendered  doubtfiil,  and  by  means  which 
appear  to  nie  totally  inade<juate,  if  it  did  exist,  they  have  probably  too 
often  overlooked  or  regarded  indifferently  an  indication  which  is  almost 
uniformly  present,  namely,  to  press  thoroughly  forwards  the  tilted  frag- 
ment by  a  force  applied  upon  the  wrist  from  behind,  and  to  retain  it  ^ 
place  by  suitable  compresses.  And  I  cannot  help  thinking,  that^  if  they 
had  regarded  this  as  the  sole  indicaticm  in  most  cases,  an  indication  ff^ 
erally  sr>  easily  met,  they  would  have  made  fewer  crookeil  amis,  and  hi« 
saved  their  patients  much  suffering  and  themselves  much  trouble.  W 
support  of  this  opinion,  I  must  be  permitted  to  say  again  that  in  my  own 
practice  deformity  after  this  fracture  is  the  exception.  I  never  apprehend 
its  occurrence  unless  tliere  is  comminution,  or  other  serious  complic*' 
tions. 

In  other,  and  somewhat  exce]>tional  cases  where  the  lower  fragment  tf 
driven  back  until  its  broken  surface  overrides  the  broken  surface  of  tw 
upper  fni<ruiciit,  and  in  addition  to  the  consequent  impaction  there  U 
addc*!  a  lifting  of  the  periosteum,  as  described  by  Pilcher,  we  must  first 
as  stated  by  him,  incn^ase  the  dorsal  flexicm,  preas  the  finger  against tw 
})roximal  en<l  of  the  lower  fragment,  and  then,  while  making  extensio! 
from  the  hand,  jirradually  bring  the  hand  and  the  lower  fragment  forwanl 
A\u\  I  may  add  that  if,  by  the  method  of  direct  and  forcible  pressu 
from  behind,  oi*  ])y  Pilcher's  modification  of  this  method,  we  have  or 
l)rought  the  lower  fragment  thoroughly  into  ])lace,  it  will  remain  in  pl^ 
with  little  or  no  retentive  apparatus ;  unless,  indeed,  the  lower  fnigm 
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be  comminuted.     In  which  case  some  degree  of  deformity  will  ensue 
whatever  plan  of  treatment  we  may  adopt. 

In  case  the  ulna  is  dislocated  also,  and  is  imprisoned  by  the  annular 
ligament,  circumduction  with  extension,  as  practised  by  Dr.  Moore,  and 
heretofore  described,  will  be  reciuired. 

It  only  remains  for  us  to  deteimine  the  precise  form  of  splint  which 
ought  to  be  preferred,  and  to  describe  its  mode  of  application. 

The  narrow  "attelle  cubitale"  of  Dupuytren  is  inconvenient;    nor 
can  I  give  the  preference  to  the  curved  dorsal  splint  recommended  by 
Nehiton,  and  employed  by  Robert  Smith,  Erichsen,  and  others.     It  is 
not  to  me  a  matter  of  entire  indifference,  in  case  only  one  cur\'ed  splint 
is  employed,  whether  this  be  applied  to  the  palmar  or  dorsal  surface  of 
the  forearm.      Foreign  surgeons,  so  far  as  I  know,  have  applied  this 
splint  to  the  dorwil  surface,  and  the  straight  splint  to  the  palmar ;  while 
American  surgeons  have  adopted  almost  as  uniformly  the  oj)posite  rule — 
to  whose  practice,  in  this  respect,  I  acknowledge  mvself  also  partial.    It 
is  to  the  cun'ed  splint  rather  than  to  the  straight  that  we  mainly  trust ; 
not    simply,  or  at  all,  perhaps,  because  of   its   form,  but  because  the 
cun^ed  splint  is  also  the  long  splint.    This  is  the  splint,  therefore,  which 
ought  to  be  the  most  steady  and  immovable  in  its  position.     Now,  the 
very  irregularities  of  surface  upon  the  i)almar  aspect  of  the  forearm  and 
hand,  instead   of  constituting  an  embarrassment,  enable  us,  when  the 
splint  is  suitaibly  prepared  and  adjusted,  to  fix  it  more  securely.     More- 
over, upon  it  alone,  after  a  few  days,  the  surgeon  may  see  fit  to  rely, 
and  in  that  case  it  ought  to  be  applied  to  that  surface  of  the  arm  which 
is  mast  tolerant  of  continued  pressure.     The  palmar  surface,  as  being 
xnore  muscular,  and  as  having  been  more  accustomed  to  friction  and  to 
pressure,  must  necessarily  have  the  advantage  in  this  respect.      The 
palmar  splint  terminating  also  at  the  metacarpo-phalangeal  articulations, 
Snstead  of  at  the  wrist,  as  the  short  straight  splint  must  do  when  the 
3iand  is  adducted,  enables  the  hand  to  be  flexed  upon  its  extremity  over 
^L  hand-block,  or  pad  of  proper  size.      Such  arc  the  not  insignificant 
advantages  which  we  claim  for  this  mode  over  tliat  pursued  l>y  our  trans- 
atlantic brethren. 

The  block,  suggeste<l  first  by  Bond,  of  Philadclj)hia,  is  a  valuable 
addition,  since  the  flexed  j)Osition  is  always  more  easy  for  the  fingers, 
and  in  case  of  anchylosis  this  position  renders  the  whole  hand  more 
useful. 

Levis  employs  a  splint  made  of  copper,  lined  wiili  tin,  and  furnished 
with  a  series  of  little  j)ointed  elevations  along  the  edges  to  prevent  the 
bandage  from  slipj)ing.* 

Xo  doubt  this  splint  would  answer  its  purpose  well  in  case  it  fitted 
accurately;  but  to  insure  this  the  surgeon  must  be  supj)lie(l  with  a  con- 
siderable number,  differin<r  niatoriallv  in  lenortli,  breadth,  and  fonn :  or 
it  must  be  made  for  the  patient  who  is  under  treatment.  I  have  occa- 
sionally employed  a  sj)lint  of  this  form :  once  when  I  had  broken  my 
own  wrist — a  Colles's  fracture — and  with  admirable  results ;  but  I  have 
always  used  for  this  purpose  a  j)retty  thick  sheet  of  gutta  percha,  which 

*  LevU.  K.  .J.  (pamphlet  without  date). 
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in  a  lew  minutes  can  be  fitted  with  the  most  absolute  accuracy.     Ituij 
shellac  cloth  can  be  snJapted,   ftfter  tliorough    soaking   in   boiling  hi 
water,  witli  nearly  the  smme  ilegret*  of  jtoeiimcy,  and  I  think  sole-leathtff^ 
might  also,  but  in  the  latter  case,  after  being  moulded  it  vroalil  have  in 
be  laid  aside  to  dry  and  harden.     The  only  argument  upon  which  thil 

Fig.  107. 


L«vii*»  uictalliti  f  1^9 tin u 

distinguished  surgeon  can,  therefore,  justify  the  use  of  a  fixed  form 
metallic  splint,  must  be  the  need  of  a  proper  model  for  the  instmctio 
of  inexperienced  surgeons. 

Iji  most  cjii^es  I  prej>are  extemporaneously  a  8plint   from  a  w<K>d€ 
shingle,  wliich  I  first  cut  into  the  requisite  shape  and  length :  the  lengtl 
being  nbtniiicd  by  measuring  frfmi  the  front  of  the  elbow-joint,  when  the 
arm  is  flexed  ti>  a  right  angle,  to  the  metuearpo- phalangeal  articulation 
the  fingers  being  first  flexed.     It  ought,  indeed,  to  fall  half  an  inch  shor 
of  the  bend  of  the  elbow,  to  render  it  certain  that  it  shall  make  no  tm 
comfortable  pressure  at  this  point ;  nnd  the  direction  to  measure  wti 
the  arrn  flexed  is  of  sufficient  inijiortance  to  warnint  a  repetition,     Tlw 
breadth  of  the  splint  should  be  in  all  its  extent  just  equal  to  the  breadli 
of  tlic  forearm  in  its  widest  part,  except  where  it  is  to  receive  the  ball 
the  thumb,  so  that  there  slisill  be  no  lateral  pressure  upon  the  boneH,      If 
the  splint  is  of  unequal  breadth,  the  roller  cannot  be  so  neatly  applie 
and  it  is  more  likely  to  become  disarranged.     Thus  constructed,  it  ia 


Fig.  IOQ. 


Aulbor'i  piihiittr  spMnt;  right  &rm. 


FiQ.  109. 


Antbor'ft  donal  tpHot;  fnMiveDtljr  oinitl 


be  covered  with  a  sack  of  cotton-cloth,  made  to  fit  moderately  tight,  wut 
the  seam  along  its  back,  and  afterwards  stufted  witli  cotton -batting 
with  curled   hair.     These  materials  may  be  pushed  in,  and  easily  ad 
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FiQ.  no. 


they  ai'e  most  needinL  frtmi  the  open  extremities  of  the 

While  preparing,  the  splint  must  be  Moea-siunally  applie«l  to  the 

Irm  until  it  fits  Hccurutely  every  purt  nf  the  fore^irin  uml  hatnU  '>nly  thut 
lie  stiiiling  must  be  m<»re  finii  :i  little  uliove  the  hnver  eiitl  of  the  upper 
"  s|ni)eiit,  and  in  the  hollow  of  the  hanch  Between  tliese  two  points 
LTe  sliould  be  little  or  no  eotton.  The  o]»en  en<ls  of  the  sack  are  then  to 
tn'iitly  stitched  over  the  ends  of  the  splint,  after  which  thesjdint  may  be 
lid  direi^tly  upon  the  skin  without  any  intermediate  com pre^sei*  or  rollers. 
The  a<Jvant4tges  of  tins  form  of  splint  are  easily  com])reheiided.  They 
onsist  in  facility  anil  eheapneris  of  construction,  aceumcy  of  adaptiition, 
leaiiieHB,  permanency,  ancl  fitncvs  to  the  ends  proposed.  There  is  also 
|o  posdibilitv  of  making  [minful  or  injurious  pressure  upon  the  arteries 
br  nerves  which  lie  upon  the  front  of  the  wrist. 

The  extemporaneous  s|>lint  recommende<l  by  l*r.  Isaac  Hays,  of  Pliil- 
lilelphia,  is  very  j*imihtr.  hut  it  hicks  the  neatness  and  permanency  of 
liat  which  I  have  now  described » 

In  most  cases  it  is  hetter  to  employ,  also,  at  lea.Ht  during  the  ^mt  fort- 
night, a  straight  ilorsal  splint,  of  the  same  breadth  a.s  the  palmar  splint, 
mid  of  sufficient  length  to  extend  from  the  elbow  to  the  middle  of  the 
pus.  This  should  l>e  covered  nnd  stuffed  in  the  same  manner  ns  the 
ilmar  splint,  exce|>t  tlnit  here  t!ie 
lickest  nnd  fii'mest  part  of  the 
ijdint  must  be  op|K»site  the  earpus 
and  the  lower  fmgment. 

Having  restored  the  fragment  to 
^lace  by  sonje  one  of  the  methods 
ready  described,  the  itrm  is  to  be 
pxed  upon  the  IxmIv,  and  placed 
a  |Hisition  of  semi -pronation  ; 
rhen  the  splints  are  to  he  afiplied, 
[id  secured  with  a  sufficient  num- 
ber of  turns  nf  the  roller,  taking 
sfiecial  care  not  to  inclu<le  tlie 
immh,  the  forcilde  eonfiiu^ment  of 
rhich  is  alwavs  painful  and  never 
efiil. 
et  me  rejieat  that,  in  most 
s,  all  of  our  success  will  de- 
E?nd  not  so  mueh  upon  tlie  par- 
icular  fonn  of  ajipanitus  em  [» loved 
upon  whether  we  have  properly 
«<luced  the  fracture  in  tlic  early 
ige  of  the  accident.  When  once 
tluce^l  it  is.  with  rare  exceptions, 
f«ily  kept  in  place. 
I  cannot  too  severely  reprobate 
le  pratJtice  of  violent  extension  of 
ae  wrist  in  the  efforts  at  reduc- 


Tbo  »ntbor**  dre^ping  (Complete.  The  curved 
palmnr  splltu  i»  not  in  view,  unly  th«  dor«iLL 
Tbe  fnint  white  lin«i  repreient  the  roUer.  The 
iUng  if  omttteil,  for  the  purpose  of  hrin^ing 
the  other  dre«stngfi  into  view. 


,  wlien  no  overlapping  or   impaction  of  the  fragments    exists  and 
lit  ulmi  is  not  dislocated;  and  that,  whether  this  extension  l>e  applied  in 
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a  straight  line,  or  with  the  hand  adducted.  It  has  been  shown  that  ij 
great  majority  of  cases  no  indication  in  this  direction  is  to  be  acevs^ 
plished  ;  and  to  pull  violently,  under  these  circumstances,  upon  the  wmt, 
is  not  only  useless,  but  hurtful.  It  is  adding  to  the  fracture,  and  to  tie 
other  injuries  already  received,  the  graver  pathological  lesion  of  a  stretck- 
ing,  a  sprain  of  <ill  the  ligaments  connected  with  the  joint.  I  am  per- 
suaded that  to  this  violence,  added  to  the  unec^ual  and  too  firm  pressure 
of  the  splints,  are,  in  a  great  measure,  to  be  attributed  the  subsequent 
inflammation  and  anchylosis  in  very  many  cases. 

The  first  apj)lication  of  the  bandages  ought  to  be  only  moderately 
tight,  and  as  the  application  and  swelling  develop  in  these  structureft 
with  rapidity,  the  bandages  should  be  attentively  watched,  and  loosened 
as  soon  as  they  become  painful.  It  must  be  constantly  borne  in  mind 
that,  to  prevent  and  control  inflammation,  in  this  fracture,  is  the  most 
difficult  and  by  far  the  most  important  object  to  be  accomplished,  while 
to  retain  the  fragments  in  place,  when  once  reduced,  is  comparatively 
easv. 

I)uring  the  first  seven  or  ten  days,  therefore,  these  cases  demand  the 
most  assiduous  attention ;  and  we  had  much  better  dispense  with  the 
splints  entirely,  as  advised  by  Fauger,  than  to  retain  them  at  the  risk  of 
increasing  the  inflammatory  action.  Indeed,  I  have  no  doubt  that  very 
many  cases  would  come  to  a  successful  termination  without  splints,  if 
only  the  hand  and  arm  were  kept  perfectly  still  in  a  suitable  position 
until  bony  union  was  effected. 

I  must  also  enter  my  protest  against  many  or  all  of  those  carved 
splints  which  are  manufactured,  hawked  about  the  country,  and  s(»hl  by 
mechanics,  who  are  not  surgeons ;  with  a  fossa  for  each  styloid  process, 
a  ridge  to  i)ress  between  the  bones,  and  various  other  curious  j)rovisions 
for  supposed  necessities,  ])ut  wliicli  never  find  in  any  ann  their  exact 
counterparts,  and  only  deceive  the  inexperienced  surgeon  into  neglect  of 
the  proper  means  for  making  a  suitable  adaptation.  Tliey  are  A« 
fruitful  sources  of  excoriations,  ulcenitions,  inflammations,  and  deform- 
ities. 

In  reference  to  tlie  treatment  of  these  fractures,  the  following  cases 
and  the  accomimnyiug  remarks,  l)y  that  grejit  surgeon,  Dupuytren,  are 
too  pertinent  not  to  merit  a  place  in  every  treatise  of  this  character. 

"  The  two  succeeding  cases  are  not  only  interesting  as  fractures  of 
the  radius,  but  they  are  farther  deserving  of  attentive  consi<leration,  on 
account  of  the  serious  complications  which  accompanied  them,  and  whiA 
were  the  consecjuence  of  forgetting  an  important  precept.     More  than 
once,  indeed,  it  ha,s  occurred  that  the  surgeons  have  been  so  intent  on 
preserving  fractures  in  their  proper  position  that  the  extreme  constric- 
tion employed  lias  actually  Ciiused  destruction  of  the  soft  parts.     Apiece 
of  advice  wliich  I  liave  very  frequently  given,  and  which  I  cannot  too 
often  repeat,  is  to  avoid  tightening  too  much  the  apparatus  for  fractures 
during  the  first  few  days  of  its  being  worn ;    for  the  swelling  which 
supervenes  is  always  accom])anied  by  considerable  pain,  and  may  be  fol- 
lowed by  gangrene.     It  cannot,  therefore,  be  too  urgently  impressed  on 
young  jjractitioners.  to  pay  attention  to  the  complaints  which  patient! 
make;  and  to  visit  them  twice  daily,  and  relax  the  bandages  and  straps 
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be,  in  order  tn  oUviate  the  friditftt!  con^oMuenfi^s  which 
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necessary  precaution  ; 
tci  this  i»oint   1  hnve  been    saved    the  painful  nlreniative   of 
rit^  to  .sieriHee  a  limh  for  complications  whieh  its  nu^leet  may 
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eufail. 

••  Aotijine  Kilard,  an.  44,  fnietured  his  right  nulitis  wliile  ;^oing  down 

into  a   cellar,  in    Februaiy,   1828.  and  went  at  once   to   rHopital    la 

"       ti».     When  the  fracture  was  reduced  (it  wa^*  near  the  base  of  the 

I  an  apparatus  w*as  applied,  but  fjistened  too  tightly  ;  and,  notwith- 
^tntiding  the  great  swelling  and  the  acute  i»ain  which  the  pntient  en- 
dnred,  it  was;  not  removcil  until  the  fourth  day,  when  the  hand  wtus  cold 
And  «rdeniatou8,  and  tlje  foreaiiu  red,  painful,  and  covered  with  vesica- 
tions. Leeches,  poultices,  and  fonjentations  were  applietl,  and  followed 
by  Miimt*  alleviation  of  the  local  symptoms,  though  there  was  much  con- 
fer 1  disturbance.  At  the  close  of  a  fortnight  fi^om  the  accident, 
ti      ^        1  ir  surface  of  the  forearm   presented  a  point  where  tluctuntion 

9uppose*l  to  exist;  but  when  a  bistoury  was  plunged  into  it  no 
Matter  followed.  Portions  of  the  flexor  muscles  subseipiently  sloughed, 
and  llie  skin  ftuhaeqnently  raortified.  The  only  resource  was  amputa- 
tion, which  wa,^  perfVirmed  above  the  elbow  six  weeks  after  his  admission; 
and  he  afterwards  recovered  witliout  the  occurrence  of  any  further  unto- 
wan!  symptoms. 

'*R.,  aH»  30,  wa-i  at  work  l)oring  an  artesian  well  in  1832,  when  he 
vtn»  struck  by  part  of  the  innchinerv^  on  the  right  arm;  he  was  uistantly 
'nncketl  down  and  thrown  violently  on  the  right  thigh.    A  surgeon  wlio 

sent  for  detected  a  fracture  of  the  radius,  and  applied  the  usual 
apparatus,  consisting  of  pada  and  sj^lints,  confined  by  a  roller  extending 
from  the  extremities  of  the  fingei^  to  the  elbow,  which  compressed  the 
arni  t»n  tightly  as  to  give  rise  to  veiy  great  suffering.  The  fingers,  hand, 
axtd  ffirearm  were  numlied  almost  to  insensibility,  and  yet  the  surgeon  in 
altetidanee  tlid  not  think  proper  to  loosen  the  ap|>anitus.  Such  was  the 
c      '  *  if  the  pntient  until  he  came  to  the  Hnfel  Dieu,  four  days  after 

l!  ('Tit;    the    tiiigcrs   were  then  black,   cold  and   iuseusible,  and 

when  1  removed  the  splints  I  found  the  hand  likewise  black,  especially 
on  its  riahuar  sui'face.  The  low^er  part  of*  the  forearm  was  a  ehatle  less 
li^rid.  out  tHjually  cold  and  insensible;  and  seveml  vesicles  filled  with 

[lifik-eolored  serum  were  apparent  on  both  its  surfaces  where  the  splints 
lad  preyed;  the  upper  part  of  the  forearm  was  intlatned,  swollen,  and 
Trry  jminful.  He  was  bled,  and  Iceclies  were  applied  to  the  intlamtHi 
part  of  the  ami;  camphorated  spirit  wm  applied  to  the  fingers, 

'*Ori  the  following  day  heat  was  restored  as  low*  us  the  wrist,  but  the 

hand  remained  for  the  most  part  livid  and  cold,  and  the  radial  artery 

did  not  pulsate.     Seventy  leeches  were  applied  to  the  forearm,  and  the 

Icical  application  w«^  continued."     On   the  second  day  after  admission 

ihirry  more  let*cbes  were  applied.      On  the  fourth   day  the  hand  looked 

a  little  better,  so  im  to  *' encourage  some  hope  of  its  being  saved;  but 

^lhi9  wa«  again  bhghted  on  the  sixth  day,  by  the  entire  loss  of  heat  and 

^^ein»ibility  in  the  part,  and  increjised  pain  and  swelling  in  the  forearai,  to 

P   "which  the  gangrene  subsequently  extended*     On  the  tweltili  day  ampn- 

tation  was  performed  at  the  elbow-joint;  buit  the  jialicnt  did  not  survive 
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tli; 


days,  the 


lediate  cau^e  of  defttb  \mx\$ 


opera  tiou  more* 
acute  pleurisy.     Tht*re  was  a  CDii^ideraljle  ijuniitity  (it  jiunilent  h 
on  the  right  ,side  of  the  che.st:  and  ab8ces*»eti  were  fuund  in  th*- 
and  livLT,     On  exanunin^  the  unii,  there  was  found  to  be  a  .simple  inc- 
ture  of  the  radius  about  its  centre* 

^'The  above  case  presents  a  painful  illustmtion  of  the  neglt?ct  to  whick 
I  have  aUuded,  In  nearly  every  ini^tance  the  swelling  of  the  11  m-  v 
quires  that  careful  attention  should  be  ])aul  to  the  bandage  or  ^tru, 
wltidi  tht'  apparatus  is  eonfine«L  Similar  iieeiilents  are  likely  to  n^ttll 
from  the  euijiloyuient  of  an  immovable  apparatus,  of  which  an  e!(ami>!e 
occurred  in  the  juiictice  of  M.  Thierry,  one  of  my  pupils.  He  wi* 
summoned  to  visit  a  yt>ung  girl,  on  wiiom  such  an  apimnitus  had  been 
api^lied  for  supposed  ii-acture  of  tlie  radius.  After  suffering  excnieiating 
tiuinent,  tlit^  forearm  mtirtified,  and  amputation  wtis  the  only  resimrDc; 
on  examinin;^^  the  limb,  no  traee  of  frnctiire  could  be  discovered.  Had  t 
simph.'  apparatus  been  here  einj*loyed,  and  pmperly  watched^  the  y^ 
tient  s  limb  would  not  have  been  sacrificed/'^ 

Robert  8niith  mentions,  also,  the  case  of  a  boy,  set.  18,  who  ha<l  a 
fracture  of  tlie  lower  extremity  of  the  radius,  through  the  line  of  iJie 
junction  of  the  epijihysis  with  the  diaphysis,  eausetl  by  being  thrown 
from  a  luust*.  A  surgeon  applied,  within  an  hour,  a  narrow  rt>ller 
tigfitly  around  the  wrist.  On  the  following  day  the  limb  was  inteni»e!y 
painful,  eold  and  diseolorecl;  still  the  njUer  was  not  R»raove«l,  nor  even 
slackened.  On  the  fourth  day  he  was  admitted  into  the  Richmond  Hos- 
pitah  when  the  gangrene  Imd  reached  the  forearm.  Spontaneous  seps&m- 
tion  of  the  soft  parts  fuiallv  occurred,  and  the  bones  were  sawn  through 
twenty-four  days  a  tier  the  fracture  was  produced,  from  which  time 
' '  every th  i ng  j jroeeetled  favorably.  *  '^ 

Nov.  iJl,  1851,  a  boy,  ten  years  old,  living  in  the  town  of  Andovcr, 
Mjlss,,  had  his  left  hand  th-awn  into  the  picker  of  a  wooUeu  mill,  pro- 
ducing several  severe  wounds  of  the  hand  and  a  firacture  of  the  radrtis 
near  its  middle.  One  of  ihe  wtmnds  was  situated  directly  over  the  p^^int 
of  fracture,  but  whether  it  communicateil  with  the  bone  or  not  wa*  U(*t 
ascertained.  A  surges ui  was  called,  who  closed  the  wounds,  covered  the 
forearm  with  a  liandage  from  tlie  hand  to  above  the  elbow,  and  applied 
compresses  and  s]>lints.  The  hid  made  no  compdaint,  his  appetite  re- 
maining good,  and  his  sleep  conlinuittg  uudisturbed,  until  the  third  day, 
when  he  began  to  speak  ^>f  a  pain  in  his  shoulder;  on  the  same  day  alao 
it  was  noticed  that  his  hand  was  rather  insensible  to  the  prick  of  a  pin. 
Early  on  the  morning  of  the  fourth  day  his  surgeon,  being  summoned, 
found  him  suffering  nnu'c  pain  and  quite  restless;  and  on  removing  the 
ilressings,  the  arm  was  discovered  to  be  inaensible  and  actually  mortified 
froDj  the  shoulder  downwards. 

Opiates  and  cordials  were  iuiinediately  given  to  sustain  the  patient^ 
and  fomentations  *>rdered. 

On  the  sixth  day  a  line  of  demarcation  commenced  across  Uie  shoul- 
tier,  and  on  the  twenty-first  day  the  father  himself  removeil  the  ana 


'  Dupujtren,  Injurit^  iind  Diseases  of  Bom^,  Syd,  «>d.,  London,  1847,  pp.  145-^7 
•  R,  Sraitb,  Treatise  on  Fractures,  etc.,  Dublin,  1854,  p.  170, 
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fnim  the  botlv  by  merdy  Be|mn(tin<^  the  ♦lend  tissues  with  a  featlier. 

i^til.^enuenily  u  surgt*on  found  tlu'  bead  iff  the  humerus  remuiniug  in  the 

I,  and  removed  it.  the  epiphysis  having  become  separated  from  tlie 

1^.     The  boy  now  rapidly  got  well. 

vtMir  18»"):i  this  case  becime  tlie  subject  of  a  legal  investigation, 

iirst*  of  which   Dr.  Pilsbury,  of  Lowell,  Mass,,  declared  thiit  in 

b       ^      I  aj  this  unfortunare  result  ha<i  been  caused  by  tou  tight  lumdag- 

in;y,  mid  by  negk'cting  to  examine  the  ami  duriii*;;  four  days. 

<7tt  the  Miher  hiuad,  Drs.  Hay  ward,  Bigelow,  Townsend,  and  Ains- 
worthr  of  Biiston,  with  Kimbidb  of  Lowell,  Drs*  Loring  and  Pierce*  of 
Snlt^tu,  believed  that  the  tleatJi  of  the  liTnl>  was  due  to  some  injury  done 
to  tlie  artery  near  the  shoulder-joint :  and  in  no  other  way  could  they 
explain  the  total  absence  of  pain  during:  the  first  two  days;  ttnr  could 
ihey  regard  this  condition  as  consistent  witli  the  supposition  that  the 
bandage  «>ccasione<l  the  detith  t)f  the  limb  J 

I  cannot  but  think,  however,  that  these  gentlemen  were  mistaken,  and 
that  the  gangrene  was  alone  due  to  the  bandages.  In  a  similar  case 
wliich  aime  under  my  own  observation,  and  in  which  both  the  radius 
and  ulna  were  broken,  the  roller  exteutled  no  higher  than  just  above  the 
rUnm,  and  the  patient  comj^hiirHMl  of  no  pain  unhl  tlje  bandages  were 
iinI(Mie«e<l,  yet  the  anj»  sepanited  at  the  sbouhler-joint,  I  shall  refer  again 
t<t  this  exiifuple  in  the  chapter  on  Fractures  of  the  Hadius  and  Clna;  and 
"baU  take  m-casion  then  also  to  speak  more  fully  of  the  cjxuses  of  these 
MTible  iiccideirts. 
Jiorris  mentions  another  c^tsc  of  compound  fracture  of  the  lower  end 
the  nidius  which  came  under  his  notice  at  the  Pennsylvania  Hospital 
AuguBl.  1837,  the  arm  liaving  been  dressetl  bv  a  surgeon  within  half 
hour  after  the  accident,  with  bandages  and  splints.  When  these 
idage^  were  removc^d  at  the  hospital,  on  the  fifth  day,  *'the  soft  parts 
^♦und  tlie  fracture  were  found  to  have  sloughed,  an  abscess  extendeil 
ti3  the  elbow-joint,  and  sloughs  existed  over  the  condyle.  Severe  coti- 
itntional  symptoms  arose,  making  amputation  of  the  arm  necessary,*'* 

A  lady,  ^et.  5U,  was  also  seen  by  Thierry,  who,  having  broken  the 
lilins  near  its  lower  end,  lost  her  fingers  by  the  sloughing  consequent 
l|>f>n  a  tight  bandage.' 

\  wonian  wa.s  admitte<l  into  one  of  Dr.  Wood's  wards  in  the  Bellevue 

lojipital  about  the  1st  of  February.  18»)8,  who  had  fallen  upon  her  hand 

few  days  before  and  lu'oken  the  radius  just  ai)ove  the  wrist.     Her  ai*m 

nia  ilre^^^l  with  splints  and  bandages  at  one  of  the  dispensiiries  in  this 

ity.     Gangrene  ensued,  and  wljcn  I  saw*  her  on  the  Hth  of  February, 

be  death  Imd  extemled  to  the  middle  of  the  foreanu,  the  dead  tissues 

ping  dry  and  black.      Br.  Wcwjd  am|iututed  the  arm,  but  she  died. 

The  remarks  which  have  now  been  made  in  relation   to  the  treatment 

Colles's  fracture  are  applicable,  with  only  such  slight  modifications 

would  naturally  be  suggested,  to   fractures  of  the  lower  end  of  the 

liUus  commencing  upon  the  radial  side  of  the  bone  and  extetiding  ob» 

k|iicly  downward   into   the  joint  (perhaps,   indeed,   this   ought    to   be 

*  Bost.  Med.  and  Siiru^  Joum,,  vol.  xiviii.  p.  281. 
'  Kom*T  rint*<  U*  LhUitx'^  Hut^ory,  p.  54. 

•  AtMcr,  Joum.  Med.  8ci.,  vol  xxv.  p,  161,  fV«mi  L'Exp^Hcnce  for  Il?^88. 
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regarded  as  a  variety  of  Colles's  fracture);  and  it  is  to  this  fomof 
fracture,  especially,  that  the  pistol-shaped  splint  must  be  found  apphcafcfe. 
If  the  fracture  actually  extends  into  the  joint,  it  must  not  be  forgotten 
that,  in  order  to  the  prevention  of  anchylosis,  the  wrist  should  be  ariy 
subjecteil  to  passive  motion. 

The  following  example  of  a  compound  comminuted  fracture  of  the 
radius  may  serve  to  illustrate  the  value  of  a  somewhat  novel  mode  of 
treatment  under  certain  circumstances: 

William  Croak,  of  Buffalo,  let.  30.  January  29, 1856,  a  large  piece  of 
iron  casting  fell  upon  his  arm,  crushing  and  lacerating  the  wrist,  and 
comminuting  the  lower  part  of  the  radius ;  he  was  immediately  taken  to 
the  Hospital  of  the  Sisters  of  Charity.  I  found  the  whole  of  the  soft 
parts  torn  away  in  front  of  the  joint,  and  the  fragments  of  the  radiw 
j)rojccted  into  the  flesh  in  every  direction.  The  hope  of  saving  the  hand 
seemed  to  be  scarcely  sufficient  to  warrant  the  attempt ;  at  least  by  the 
ordinary  mode  of  procedure.  I,  however,  stated  to  the  gentlemen  pre- 
sent, among  whom  were  Dr.  Rochester,  my  colleague,  and  the  house  sor- 
geon,  Dr.  Lemon,  that  I  believed  it  could  be  saved  if,  having  removed 
the  fragments  of  the  radius,  we  practised  resection  of  the  lower  aid  of 
the  ulna,  and  allowed  the  muscles  to  become  completely  relaxed.  A^ 
cordingly,  after  placing  my  patient  under  the  influence  of  chloroform,  I 
enlarged  the  wounds  so  as  to  enable  me  to  remove  six  or  seven  fragments 
of  the  radius,  leaving  others  which  were  broken  off  but  not  much  dis- 
placed. I  then  removed  with  the  saw  one  inch  and  a  half  of  the  lower 
end  of  the  ulna.  The  hand  was  immediately  drawn  up  by  the  contrac- 
tion of  the  remaining  muscles,  but  their  tension  was  completely  relieved. 

The  wounds  were  closed  and  dressed  lightly,  and  the  whole  limb  wis 
placed  on  a  broad  and  well-padded  splint  covered  with  oiled  cloth.  The 
hand,  which  was  very  pale  and  exsanguine,  was  covere<l  with  warm 
cotton  batting. 

The  subsequent  treatment  was  changed  from  time  to  time  to  suit  the 
indications;  but  his  recovery  was  rapid  and  complete,  nor  was  there  at 
any  time  excessive  inflammation  in  any  part  of  the  limb. 

1  have  seen  this  man  frequently  since  he  left  the  hospital,  and  while 
he  has  recovered  only  a  little  motion  in  the  wrist-joint,  his  hand  and 
fingers  are  nearly  as  useful  as  before  the  accident.  He  is  able  to  pe^ 
form  all  ordinary  kinds  of  labor  with  almost  as  much  ease  as  most  other 
men ;  and,  what  is  always  gratifying  to  the  humane  surge^m,  he  ibrt 
not  fail  to  appreciate  fully  the  service  which  has  been  conferred  upon 
him  by  the  i)reservation  of  his  somewhat  mutilated  hand. 

I  have  recently  a(loj)ted  the  same  trejitment  with  equal  success  in  * 
case  of  ijunshot  wound  of  the  lower  end  of  the  radius. 

Fracture  of  the  Sti/loid  Process  of  the  Radivs  Independentljj  (f  fl 
CoUess  Fracture. — I  have  elsewhere  in  the  prece<ling  pjiges  (p.  iWl) 
spoken  of  this  accident  in  connection  with  a  Colles's  fracture,  and  I 
wish  now  to  refer  briefly  to  its  occurrence  independently  of  a  ColWt 
fracture. 

Dr.  Butler,  House  Surgeon  to  the  Brooklyn  Hospital,  re]»orts  a  c;is 
treated  by  Dr.  J.  C.  Hutchison  of  fracture  of  the  right  radius  at  th 
junction  of  the  middle  and  lower  thirds,  accompanied  with  a   fractui 
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also  of  the  styloid  apophysis  in  the  wame  bone.  The  accident  occurred 
in  a  kid  fourteen  years  old,  who  Iiad  fallen  from  a  height  of  thirty  feet 
upon  the  pavement.  The  lower  fracture  commenced  at  the  base  of  the 
styloid  process  of  the  radius,  and  extended  down  obliquely  into  the 
wrist-joint,  breaking  off  about  one-fifth  of  the  articular  surface.  The 
process  was  drawn  up  on  the  posterior  surface  of  the  Yadius,  about  one 
inch  and  a  half,  by  tlie  supinator  radii  longus  muscle.  It  was  movable, 
but,  in  consequence  of  the  contusion  and  swelling,  could  not  be  returned 
to  its  place.  The  hand  occupied  the  same  position  that  it  does  in  Colles's 
fracture. 

On  the  eighth  day  an  attempt  was  made  to  force  down  the  process 
with  a  compress  secured  by  adhesive  plaster  straps;  but  it  could  not 
be  done.  The  hand  and  aim  were  confined  also  to  a  pistol-shaped 
splint;  ulcerations  ensued  from  the  pressure  of  the  compress,  and  the 
process  was  laid  bare,  but  it  finally  became  united  in  its 
abnormal  position ;  the  motions  of  the  wrist,  however,  were 
not  impaired,  and  the  power  of  pronation  and  supination 
soon  returned.* 

In  January,  1879,  a  lady  called  upon  me  having  a  frac- 
ture of  the  styloid  process' of  the  radius,  which  had  occurred 
about  four  months  previously.  The  fragment  was  tilted 
forwards  and  carried  slightly  upwards  by  the  action  of  the 
long  supinator.  It  was  movable.  The  motions  of  the 
joint  were  in  no  way  interfered  with,  and  the  form  of  the 
wrist  was  natural.  She  was  somewhat  advanced  in  life, 
and  suffered  from  pains  and  soreness  about  the  joint,  but 
no  more  than  is  usual  after  severe  wrist-joint  injuries. 
The  character  of  the  accident  was  not  recognized  by  her 
surgeon,  and  no  treatment  had  been  adopted ;  nor  is  it  to  be 
supposed  that  the  displacement  could  have  been  remedied, 
except  by  section  of  the  tendon  of  the  long  supinator,  if  its 
existence  had  been  recognize<l ;  and,  if  this  had  been  done, 
I  doubt  whether  slie  would  have  had  a  more  useful  arm  tlian 
she  has  now. 

Dr.  Wm.  Hunt,''  of  Philadelphia,  reported  a  case  of  tliis 
fracture,  the  result  of  a  fall  upon  the  hand,  and  accompanied 
with  considerable  comminution.  It  became  necessary  to 
amputate  the  arm,  and  the  opportunity  was  thus  afforded  to 
determine  the  exact  nature  of  the  le^^ion  by  dissection. 

Epiphyseal  Separatians, — This  bone  is  formed  from 
three  centres,  namely,  one  for  the  shaft  and  one  for  either  ex- 
tremity. The  shaft  is  ossified  at  birth.  About  the  end  of  the  second  year 
ossification  commences  in  the  lower  epii)hysis,  and  it  becomes  united  to 
the  shaft  at  about  the  twentieth  year.  The  same  process  commences  in 
the  upper  epiphysis  at  a])out  the  fifth  year,  and  is  completed  by  consolida- 
tion with  the  shaft  at  the  age  of  jmberty. 

I  have  met  with  no  recorded  examples  of  sepanition  of  the  upper 
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epipIiVHi.s,  rin<l  tlie  exmuples  of  separation  of  the  lower  eptpliysiB  Im« 
seldom  been  clearly  niade  cmt.     I  have  already  mentioned  one  il^  liariiti 
been  re|i(>rted  by  Robert  Smith.     He  speakj^  also  of  other  cases  otTurriiJ 
in  conjunction  with  a  separation  of  the    lower  end  of  the  ulna,  ms 
which,  he  thinks,  are  liable  to  be  mistaken  for  dlslotrations.* 

Malgaigne  says'  that  we  have  rejtsons  to  suspect  this  accident  irlic 
the  fracture  occurs  in  persons  under  twenty  yean?  of  age-  <yim|a« 
ascertained  its  existence  by  a  dissection  in  a  child  of  twelve  years;  Rini 
a.l80  in  a  child  whose  age  is  not  given,  and  Voillemier  j>n>duced  it  fmWj 
in  the  dead  iHjdics  of  chihlren,  and  once  in  the  l»ody  of  a  robust  maa  * 
twenty-four.^  Schmit*  and  <iir<lner*  have  also  noticed  the  frec|UencT 
the  epiphyseal  separation  when,  in  the  case  of  infants,  the  fi^ctun?  td 
caused  by  avulsun  upt>n  the  cadaven  The  experiment's  of  Dr.  Ginhit-t,l 
made  at  my  recpaest,  also  showetl,  that  in  early  life  avulsion  sometimes 
caused  a  fmcture  just  above  the  epiphyais,  sometimes  a  bending  of  the 
bone,  without  fi-aeture,  and  sometimes  only  a  rupture  of  the  ligamttntA* 
I  think  I  have  broken  the  radius  at  the  epiphyseii]  junction  in  some  of 
my  experiments  of  forced  flexion  in  adult  females. 

The  treatment  fif  this  accident  will  not  demand  any  special  eonsider 
tion,  since  it  will  not  differ  essentially  from  the  treatment  re<juired  in 
fracture  i>ccurring  at  the  Siime  point. 

Dehij^i'jl  ar  Non-union  of  Fmcture^  of  the  Hadius. — Muhlenber|5  id 
his  tables  has  rect^rdeii  23  ca.3es,  of  which  IT  are  reported  as  bavin 
been  cured,  and  in  (>  the  attempts  to  cure  have  failed*  Reset^ion 
drilling  furnish  the  largest  [lercentage  of  cure^i.  I  have  never  met  wit 
an  example  of  non-union  in  a  fracture  of  the  lower  end  of  the  radioB. 
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FRACTURES  OF  THE  ULNA, 


§  1,  Fractures  of  the  Olecranon  Process. 

Causes.~My  recortls  furnish  me  with  accounts  of  only  11*  of 
fractures,  and,  so  far  as  I  have  been  able  to  ascertain,  all  were  occ« 
sioned  i>y  falls  upon  the  elliow,  or  by  blows  irdlicted  directly  Ufion  tl 
part.     Malgaignc  ha,s,   however,   been    able  to   collect  awounts  of  siiJ 
examples  of  fracture  of  the  oleerauon,  profluced,  as  is  aflirrned,  by  tl 
violent  action  of  the  triceps ;  as  in  |>ushing  with  the  arm  slightly  flex€ 
in  throwing  a  ball,  in  plunging  into  the  water  with  the  arms  extende 
etc. ;  but  only  four  of  these  rcp*>rted  examiilcs  does  he  think  are  suffi^ 
eiently  authenticated  to  entitle  tliem  to  l)c  received  as  facts;  nor  do  I 
think  it  possible  to  affirm  positively  that  in  any  instance,  where  the  whole 
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Malgiiigne,  op.  cit. 


FRACTURES    OF    THE    OLECRANON    PROCESS.  357 

woeen  is  broken  off,  the  triceps  alone  has  occasioned  the  separation. 
For  example,  Capiomont  reports  the  case  of  a  cavalier,  who,  being  in- 
toxicated, was  thrown  head-foremost  from  his  horse,  and,  striking  probably 
ipon  his  head,  was  found  to  have  broken  the  olecranon  process.  We  do 
Bot,  in  this  example,  see  evidence  alone  of  a  forcible  contraction  of  the 
triceps,  but  also  of  violent  pressure  against  the  hand  and  in  the  direction 
of  the  axis  of  the  forearm  toward  the  elbow-joint,  by  which  the  olecra- 
BOD  process  might  have  been  so  thrown  forwards  against  the  fossa  of  the 
kmnerus  as  to  cause  its  separation.  The  same  explanation  might  apply 
to  sereral  of  the  other  examples. 

Point  and  Direction  of  Fracttire  ;  Displacement^  etc, — The  process 
■tjr  be  broken  at  its  summit,  at  its  base,  or  intennediate  between  these 
two  extremes,  the  last  of  which  i.s  the  most  common. 

It  is  probable  that  when  the  action  of  the  triceps  alone  has  produced 
tke  fincture,  it  will  be  found  that  only  that  portion  which  receives  the 
ittertion  of  the  triceps  ha«  been  broken  off.  Malgaigne,  who  has  been 
iMe  to  find  upon  record  only  two  cases  of  a  fracture  of  the  extreme 
ttd  of  the  process,  declares  that  they  were  both  occasioned  by  muscular 
letion. 

Fractures  of  the  middle  are  generally  transverse,  or  only  slightly 
aNique,  occurring  in  the  line  of  the  junction  of  the  epiphysis  with  the 
Saphjsis. 

Fractures  through  the  base  are  generally  quite  oblique,  the  line  of 
Bwture  extending  from  before  downwards  and  backwards,  so  that  not 
only  the  whole  of  the  process,  but  a  portion  of  the  back  of  the  shaft  is 
Bwried  away ;  and  this  accident  can  scarcely  happen,  except  by  a  blow 
wceived  upon  the  front  and  lower  end  of  the  humerus,  while  the  arm  is 
Mtended;  or  by  a  blow  upon  the  back  of  the  forearm,  whether  the  arm 
ke  in  a  position  of  flexion  or  extension,  received  at  a  point  a  little  below 
where  the  shaft  of  the  ulna  joins  the  olecranon. 

The  only  displacement  to  which  the  upper  fragment  seems  to  be  liable, 
•»  in  the  direction  of  the  triceps ;  and  the  degree  of  this  displacement 
Joes  not  depend  so  much  upon  the 

point  at  which  the  fracture  has  taken  ^^^^'  ^  '^• 

place  as  up<m  the  violence  which  has 
Jccwioned  it,  the  extent  of  the  dis- 
liption  of  the  ligaments,  aponeurosis 
^the  triceps  and  of  the  capsule,  and 
ipon  whether,  since  the  accident, 
be  arm  has  been  flexed  or  kept  ex- 
BDded. 

In  five  instances   I  have    found 
istinct  crepitus   immediately  after 

e  fnwture  has  occurred,  produced  p^^^,^^^  ^^  ^^^  y^^^^ 

only  movuig  the  fragment  later- 
F,   showing  plainly  that  little  or  no  displacement  had  taken  place. 
e  following  example  will  show  also  that  this  displacement  does  not 
ays  happen  even  after  the  lapse  of  several  days,  and  where  no  surgical 
itment  has  been  adopted. 
*miDuel  Duckett,  xt.  14,  fell  upon  the  point  of  the  elbow,  and  two 
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days  after  was  admitted  to  tlie  Biiflalu  Huspitol  of  the  Sbt«n«  nf  Ch&ritf*] 
The  olb*nv  wiis  tlieii  triufli  swullt^ti,  Ijtit  iju  crepitus  could  Ire  drUvtcil,] 
and  hv  could  nearly  .straighten  his  arm  by  the  action  of  tlje  trici*|*^  OttJ 
the  sixth  day,  the  swelling  baving  suffix^iently  subsided,  a  didtiuct  cnrniJ 
tu8  was  discovered  wben  the  oleerani^n  process  was  seized  between  tofl 
fingers  and  moved  laterally.  We  extended  the  arm  immediately,  anq 
apfjlied  a  long  gLitta*perclia  splint  to  the  whole  front  of  the  Jirm  and  forJ 
arm,  j§e€uring  it  in  plnce  with  a  roller.  On  the  eleventh  day.  five  rlaTB 
after  the  fir^iit  dressing,  the  splint  was  taken  off  and  it«  angle  ai  tie 
elbow-joint  slightly  changed ;  and  this  was  repciited  every  day  until  the 
twenty -second  froiii  the  time  of  the  accident.  The  splint  w.'w  then  finallT 
removed,  wbeu  the  ftngment  was  found  to  be  nnite<l  with^nit  any  per- 
cejitible  displacement,  and  the  motions  of  the  joint  were  iinitnpaire<l. 

It  must  not  be  inferred,  however,  that  it  is  always  prudent  to  Idhtc 
this  fracture  thus  unsupported,  since  it  has  occasionally  hajipeiied 
the  displacement,  which  did  not  exist  at  first,  has  taken  plat^e  to 
extent  of  half  an  inch  or  more*  after  the  lapse  of  several   days.     W 
Earle  mentions  a  case  in  which  the  8e|>aniti(Ui  diti  not  take  place  m 
the  sixth  day,  when  it  waa  wcajsionod  by  the  patient's  attemjiting  to 
his  neckcloth. 

Sifmptoms. — I'he  usual  signs  of  a  fracture  of  the  olecranon  pi 
are,  when  the  fragments  are  not  separated*  crepitus,  discovered  m[ 
ally  by  seizing  the  process  and  moving  it  laterally:  or,  when  displai 
ment  has  actually  taken  place,  the  crepitus  may  be  discovered  sora< 
by  extending  tlie  forearm,  :ind  [)re™ssing  the  upper  fragment  down^ 
until  it  is  made  to  touch  the  lower  fragment;  the  existence  of  a  palpi 
depression  between  the  fragments,  partial   flexion  of  the  forearm,  ai 
inability  on  the  part  oi  the  patient  to  straighten  it  completely,  or  evi 
to  flex  the  arm  in  some  cases.     If  the  ft-agments  do  not  sepanitc*  gmk 
flexion  and  extension  of  tlie  arm,  while  the  finger  r€*sts  upon  the  fi 
may  enable  us  to  Jetect  the  fracture. 

It  will  sometimes  happen  tliat,  owing  to  the  mpid  (jccurrence  of  tame- 
faction,  the  evidence  c>f  a  fracture  will  be  quite  equivocal :  and,  ia  all 
cases  where  a  severe  injury  has  been  inflicted  upon  the  point  of  the 
elbow,  it  will  be  well  to  suspend  judgment  until,  by  repeated  examina- 
tion?!, made  on  sucecssiive  days,  the  iiuestion  is  determined.  Meanwhili 
the  arm  ought  to  be  kept  constantly  in  an  extended  position,  as  if  a  fi 
tore  was  known  to  exist. 

Prognosis. — In  a  large  majority  of  eases  this  process  becotnea 
united  to  the  shaft  by  ligament,  which  may  vary  in  length  from  a  li: 
to  an  inch  or  more,  and  which  is  more  or  less  perfect  in  different  Ci 
Sometimes  it  is  composed  of  two  separate  bands,  with  an  in  term 
space,  or  the  ligament  may  have  several  holes  in  it;  at  other  times  it  is 
conqjosed  in  part  of  bone  and  in  part  of  fibrous  tissue ;  but  most  fre- 
quently it  is  a  single,  fiim,  fibrous  cord,  whose  breafkh  and  thickness  are 
less  than  that  of  the  process  to  whicii  it  is  attached. 

If  the  fragment's  are  maintained  in  perfect  apposition,  a  bony  utitoii 
may  occur,  yet  it  is  not  invariably  fiinnd  to  have  taken  [)]ace,  even  undefl 
these  circumstances.  Malgaigne  thinks,  also,  he  hits  seen  one  case  m 
which  there  waa  neither  bone  nor  fibrous  tissue  deposited  between  thfl 
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This  was  an  ancient  fracture  at  tlie  base  of  the  olecranon ; 
de  superior  fragment  remained  immovable  during  the  flexion  and  exten- 
lioD  of  the  arm,  yet  it  could  be  moved  easily  from  side  to  side. 

In  my  own  cases  I  have  five  times  found  the  fragments  united  with- 
out any  appreciable  separation,  and  have  presumed  that  the  union  was 
bony.  One  of  these  examples  I  have  already  mentioned ;  the  second 
WI8  in  the  person  of  a  lady,  aged  about  forty  years,  who,  having  fallen 
down  a  flight  of  steps  on  the  8th  of  Sei)tember,  1857,  sent  for  me  imme- 
diitely.  I  fouad  a  large  bloody  tumor  covering  the  elbow-joint,  but 
there  was  no  diflBculty  in  detecting  a  fi-acture  of  tlie  olecranon  process. 
It  was  easily  moveti  from  side  to  side,  and  this  motion  was  accompanied 
with  a  distinct  crepitus.  During  the  first  week  the  arm  was  only  laid 
upon  a  pillow,  but  as  it  was  found  to  become  gradually  more  flexed,  and 
the  swelling  having  in  a  great  measure  subsided,  the  arm  was  nearly, 
but  not  quite,  straightened,  and  a  long  gutta-percha  splint  applied  to  the 
palmar  surface  of  the  forearm  and  arm.  The  fragments  united  in  about 
twenty  or  twenty-five  days,  and  without  separation,  so  far  as  could  be 
discovered  in  a  very  careful  examination. 

The  third  example  to  which  I  have  referred,  occurred  in  a  bov  four- 
teen years  old,  and  was  treated  by  Dr.  Benjamin  Smith,  of  Berkshire, 
JIassachusetts.  Sixty-nine  years  after,  he  being  then  eighty-three  years 
old.  I  found  the  olecranon  process  united  apparently  by  bone,  but  to  that . 
day  lie  had  been  unable  to  straighten  the  arm  completely,  or  to  supine  it 
bieh. 

In  one  instance  I  found  the  fragment,  after  the  lapse  of  ouq  year, 
unitetl  bv  a  ligament,  which  seemed  to  be  about  one-quarter  of  an  inch 
in  length,  and  the  arm  appeareil  to  be  in  all  respects  as  perfect  as  the 
other.     He  could  flex  and  extend  it  freely. 

In  the  two  following  examples,  also,  the  bond  of 
union  was  lig-amentous  : 

John  Carbonv,  jvt.  18,  havinij  broken  the  ole- 
cranon,  it  was  treated  with  a  straight  splint.  Nine 
years  after,  I  found  the  process  united  bv  a  liga- 
ment half  an  inch  in  length,  and  he  could  nearly, 
but  not  entirely,  straighten  the  arm.  In  all  other 
respects  the  functions  and  motions  of  the  arm  were 
perfect. 

A  lad,  an.  1.3,  was  brought  to  me  by  Dr.  Lauder- 
dale, a  verv  excellent  sur<reon  in  the  town  of  Gen- 
fseo,  Livingston  Co.,N.  Y.,  whose  olecranon  process 
h«d  been  broken  by  a  fall  six  numths  before,  and  at 
tie  same  time  the  hcjid  of  the  radius  had  been  dis- 
h^QLtei]  fr>rv^*ards.     I  found  the  radius  in  jdace,  and 
tie  olecranon  process  unitetl  by  a  ligjiment  about 
half  an  inch  in  length.    He  was  not  able  to  straighten 
the  ann  completely,  the  foreami   remaining  at  an 
angle  of  4o°  with  the  arm. 

Treatment. — It  will  surprise  the  student  who    is 
with   the  literature  of  our  science,  to  learn  that   in  relation  to  the  treat- 
ment of  a  fracture  of  the  olecranon  process,  a  wide  <lifterence  of  opinion 
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lias  been  entertained  ns  to  what  ought  to  be  the  positian  of  the  &m 
and  the  forennu,  in  order  to  the  aceoniplislmient  of  the  iii*t?t  fiiroralile 
results:  and  that,  ivliilc  nonie  insist  n]»m  the  straight  poe^iticm  as  meiK 
tial  to  saeees*is,  fithers  jtrefer  n  slightly  flexe<l  position,  and  j*till 
liave  advocjited  the  riglit-ungled  position.  Thus  Hipj)ocrate^,  and 
all  of  the  earner  surgeons,  down  lo  a  period  so  late  as  the  Intler  pa  J 
of  the  hn  ceiiiurv,  directed  that  the  iinri  should  be  plaeed  in  n  f>i>iiiiai| 
of  semitlexi*>n:  Bo\x'r,  Deaault,  and,  after  them,  most  of  the  Fm»r" 
surgeoniS  of  our  own  day,  |>refer  a  [Mjsition  in  ivhieh  the  ff>reiinii  is  rvr 
slightly  bent  upou  the  arm ;  while  Sir  A«tley  CtK»j»er,  and  u  li  _ 
majority  of  the  Englisli  and  .Vinericiin  surgeons,  employ  cotnplete  or  ex* 
treme  extension.  • 

The  arguments  presented  by  the  advocates  and  antagonists  of  ihm^ 
various  plans  deserve  a  moment's  consideration* 

In  favor  of  the  position  of  semiflexion,  re<[uiring  no  splints,  ami,  in  tlM 
opinion  of  some  writers,  not  even  a  bandage,  but  only  a  sling  tn  ^uppor 
the  forearm,  it  is  e)aime<l  that  it  leaves  the  patient  at  lil>erty  at  once 
walk  about  and  to  !uove  the  elboiv-joint  freely,  so  soon  at  least  ft*  iU 
subsidence  of  the  swelling  and  pain  will  permit,  and  that  in  this  way  tin 
danger  of  anchylosis  is  greatly  diminished;  that,  moreover,  if  imchyh»K' 
should  unfortunately  (x*cur,  the  lindi  is  in  a  uiuch  better  p<»sitiou  for  tli 
proj>cr  pertoruumce  of  its  m<»st  ordinary  fmietions  than  if  it  were  ei 
tended.  Some  have  also  added  to  this  argument  a  statement  that 
fibrous  unioi»,  under  any  circinustanees,  is  inevitable,  and  that  it  is 
matter  of  little  conse(|uence  whether  the  ligament  thus  formed  in  long  > 
short,  since  in  either  condition  it  will  be  efpintly  serviceable. 

In  reply  to  these  statements,  it  Eiay  lie  ^aid  briefly  that  they  are  nearlj 
all  based  u|i*Ui  false  premises,  or  that  they  have  been  pmved  in  them* 
selves  tr»  be  essentially  erroneous. 

Anchylosis  is  always  a  serious  event,  which  by  all  possible  moans  tl: 
surgeon  will  seek  to  prevent,  but  position  has  nothing  to  do  with  deter 
mining  this  result ;  when  it  does  occur,  it  may  usually  be  ascribe<l  eithe 
to  the  severity  and  complications  of  the  original  injury*  to  the  violene^ 
of  the  c<mseipient  inflammatioTi,  or  to  having  neglected,  at  a  prof 
period  and  with  sufficieut  persevennicc,  to  move  the  joint. 

That  a  fihrous  union  is  inevitable  under  any  circumstances,  has  1 
proved  to  be  an  error;  and  while  a  short  ligamentous  union,  sueh  as 
usually  obtained  when  the  arm  is  kept  straight,  may  ser\'e  lU  pur 
(piite  as  well  as  a  liony  union,  yet  a  long  fibrtuis  union,  such  as  raniil 
very  often  lie  obtaine<i  when  the  anu  is  kept  at  a  right  angle*  would 
seriously  impair  the  Tisefulness  of  the  limb. 

The  only  argument  which  remains,  and  which  really  possesses  anjj 
weight,  is,  that,  if  permanent  anchylosis  does  actually  occur,  the  aniu 
when  semiflexed,  is  in  a  better  position  for  the  perfonnance  of  its  onln 
nary  fuuftions;  anil  this,  considere<l  as  an  argument  in  favor  of  thd 
universal  or  even  general  adoption  of  the  flexed  position,  is  successfiillj] 
met  by  a  statement  of  tlie  infre<pieney  of  permanent  anchylosis  after  m 
simple  fracture,  when  ihe  case  has  been  properly  treated,  whether  bj  thd 
flexed  or  straight  position  :  while,  if  the  limb  is  flexed,  a  maiming,  as  ■ 
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Bpnlt  frf  me  great  length  of  ilie  interiiieilkte  ligament,  is  qtiite  m  likely 

Yet  if,  in  any  case,  from  the  great  severity  and  conipli«itioii8  *»f  the 

injiirr,  especially  in  certain  exam  pic*  of  conipoimil  and  uom  minuted  fruc- 

ture,  it  were  to  be  rea^wmably  anticipate*!  that  permanent  bony  anchylosis 

'■  "  *  remilt,  or  even  where  the  probabilities  were  strongly  that  wny,  the 

*m  might  be  justified  in  selecting  for  the  limb,  at  once,  the  position 

'  xion  ;  or  he  might  leave  the  anu  without  a  splint,  and  at  libeity 

lip  spontaneoui^ly  and  gradually  to  this  position,  as  it  is  always 

very  prone  to  do. 

In  favor  of  moderate,  but  not  complete  extension,  it  is  claimed  that  it 

b  les»  futiguing  thaji  the  latter  position,  while  it  acc^jmplishes  :i  more 

I'osition  of  the  fragments,  if  they  happen  to  be  brought  actually 

iCl. 

I  aiu  unable,  however,  to  iimierstand  how  the  apposition  can  lie  ren- 
dertwl  less  exact  by  complete  extension,  unless  by  this  is  meant  a  degree 
cif  extension  beyond  that  which  is  natural,  and  w*hich,  I  am  well  aware, 
b  permittc<l  to  the  elbow-joint  when  this  posterior  brace  is  broken  off. 
If  would  certainly  tlerange  the  fragments  to  phtce  the  arm  in  this  ex- 
treme condition  of  extensiorj — that  is,  in  a  condition  of  extension  ap- 
prrmching  dorsal  flexion,  which  is  beyond  what  is  natural.  Indeed, 
>ps  we  niay  admit  that,  in  order  to  perfect  aj^jtosition,  the  extensioo 
-.^ht  to  be  less  by  one  or  two  degrees  than  what  is  natural,  sufficient  to 
o<impc*nsate  for  the  trifling  amount  of  eflusion  which  may  be  presumed 
to  have  occurred  in  the  olecranon  fossa,  and  which  would  prevent  the 
prrvcess  from  sinking  again  fairly  into  it8  fossji. 

As  to  its  being  less  fatiguing,  it  is  well  known  to  those  accustomed  to 

treat  firiR'tures  of  the  thigh  by  pennanent  extension  that  the   muscles 

rapidly  ac<]|nire  a  tolerance,  which  soon  diasi pates  all  feeling  of  fatigtie, 

and  that,  after  a  few  hours,  or  (hxys  at  most,  the  [uitients  express  them- 

[•elves  as  being  more  comfortable  in  this  jiosition  than  in  the  flexeiL 

Finally,  the  advocates  of  complete,  natural  extensicm  claim  that  in 
thi^  |K>sition  alone  is  the  tricej^s  most  perfectly  relaxed,  and  conse- 
quently the  most  important  indication,  namely,  the  descent  of  the  ole- 
cranon, most  fully  accfimplished.  In  this  opinion  we  alsfi  concur;  and 
regarding  all  other  considerations,  in  the  early  days  of  tlie  treatment, 

secondary  to  this  one,  we  unhesitatingly  declare  our  preference  for 
rhiit  has  been  called  the  '"position  of  complete  extension,"  as  opposed 
t<»  Hexion,  sejnitlexion,  or  extreme  extension* 

It  oidy  remains  for  us  to  determine  by  what  means  the  limb  can  be 
ftit  maintained  in  the  extended  position,  and  the  olecranon  process  most 
OL^ily  and  effectually  secured  in  ]>lace. 

For  this  purpjse  a  variety  of  ingenious  plans  have  been  devised,  such 

the  eoraj»reHs  and  *'figure-of-8"  bunthige  of  Duverney,  without  splints; 
Hr  a  similar  baiulage  enifdoyed  by  Desault,  with  the  addition  of  a  hmg 
splint  in  front;  the  circular  and  transverse  bandages  of  Sir  Astley 
Co^iper,  with  lateml  tapes  to  druw^  them  together,  to  which  also  a  splint 
was  added :  and  many  other  modes  not  varying  essentially  from  those 
already  clescrib^d.  but  nearly  all  of  which  are  lialde  to  one  serious  ob- 
jection*  namely,  that  if  they  are  applierl  with  sufficient  firmness  to  hold 
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upon   tlie  fragment,  iind  Boyer  siiys  thej   ''ought  to  be  druwri  vftr 
tight,"  they  lignte  the  lioib  so  completely  as  t<»  interrupt  its  rirni: 
aud  expase  tlio  limb  grently  to  tlie  hazurds  of  swt^JIing,  ulremtio' 
even  gangrene.     How  vhe  h  it  poaHible  Uv  make  the  bandage  ef^ 
npon  a  small  fnigiuent  of  bune,  scarcely  larger  than  the  tendc»n  y^nwu 
eiivelojKS  its  up[>er  end,  and  with  no  salient  points  against  which  tbe 

Fio.  114. 


Sir  Astley  CoiJ|ii«r*«  moihotJ. 

eompresM  or  the  roller  can  ruake  advantageous  pressure?  If,  then,  lljes* 
accidents — swelling,  ulceration,  and  gangrene — are  not  of  frenueui  €»c- 
currence,  it  is  only  becati^e  the  bandage  has  not  been  generally  applied 
'*very  tight,"  and  while  it  has  done  no  hanu,  it  ha^  as  plainly  done  tio 
go^nj. 

The  dangei-8  to  wliicli  I  allude  may  be  ea^il^^  avoided,  without  rel 
ing  the  security  afforded  by  the  compress  and  bandage^  by  a  inethod 
which  in  very  simple,  and  tlic  value  of  wliicb  I  Inive  aJrc-ady  sufficiently 
determined  by  iny  own  ])ractice. 

The  surgeon  will  prei>are,  extempora neon. sly  always,  for  no  single 
pjittern  will  fit  two  arms,  a  splint,  from  a  piece  of  tldn,  light  board* 
This  must  be  long  enough   to  roach  from  near  the  wrist-joint  in  withtn 

Fio.  116. 


The  ftutbor'8  metUod  when  tlie  fraginenU  are  widely  fftpftmled. 

llirre  Ml"  iour  inches  of  the  sbMulder,  and  of  a  width  nearly  or  <puif'  •  <ji 
to  rlie  widest  part  of  the  linil».  Its  widtli  must  }»e  uniforai  througbotit, 
except  that,  at  a  pf»int  correH)>Mnding  to  a  i)oint  three  inches,  or  there- 
abouts, bcb>w  the  top  of  the  olecranon  proces-s,  there  shall  be  a  notch 
on  each  side,  or  a  slight  narmwing  of  the  splint  One  surlace  of  th© 
splint  is  now  to  be  thickly  paddecl  with  hair  or  cotton-batting,  sii  n^  to 
fit  alt  of  the  ine<|ttalities  of  the  aro^  forcann,  and  elbow,  and  the  whole 
eoveretl  neatly  with  a  pieee  of  cotton  cb»th,  stitched  together  upon  the 
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hi/k  of  the  splint.  Thus  prepared,  it  is  to  be  laid  upon  the  palmar  sur- 
&ee  of  the  limb,  and  a  roller  is  to  be  applied,  commencing  at  the  hand 
ind  covering  the  splint,  by  successive  circular  turns,  until  the  notch  is 
readied,  from  which  point  the  roller  is  to  pass  upwards  and  backward.s 
behind  the  olecranon  process  and  down  again  to  the  same  point  on  the 
opposite  side  of  the  splint ;  after  making  a  second  oblique  turn  above 
the  olecranon,  to  render  it  more  secure,  the  roller  may  begin  gradually 
to  descend,  each  turn  being  less  oblique,  and  passing  through  the  same 
notch,  until  the  whole  of  the  back  of  the  elbow-joint  is  covered.  This 
completes  the  adjustment  of  the  fragments,  and  it  only  remains  to  carry 
the  roller  again  upwards,  by  circular  turns,  until  the  whole  arm  is 
covere<l  as  high  as  the  top  of  the  splint. 

The  advantage  of  this  mode  of  dressing  must  be  apparent.  It  leaves, 
on  each  side  of  the  splint,  a  space  upon  which  neither  the  splint  nor 
ban<kge  can  make  pressure,  and  the  circulation  of  the  limb  is,  therefore, 
nnemb«rrasse<l,  while  it  is  e<[ually  effective  in  retaining  the  olecranon  in 
place,  and  much  less  liable  to  become  disarranged. 

Before  the  bandage  is  applied  about  the  elbow-joint,  the  olecranon 
most  be  drawn  down,  as  well  as  it  can  be,  by  pressure  with  the  fingers, 
tnd  a  compress  of  folded  linen,  wetted  to  prevent  its  sliding,  must  be 
placed  partly  above  and  partly  upon  the  process ;  at  the  same  time, 
tlso,  care  must  be  taken  that  the  skin  is  not  folded  in  between  the 
fr^ents. 

When  the  fragments  are  not  much,  or  at  all  separated,  and  conse- 
quently no  such  force  is  required  to  draw  down  the  upper  fragment,  and 
▼hen,  from  the  nature  of  the  injury,  there  is  little  cause  to  antici]>ate 
Brnch  swelling,  a  splint  may  be  employed,  constructed  like  that  recom- 
mended by  bir  Astley  Cooi)er,  made  of  light  wood,  curved  to  fit  the 
limb,  or  of  gutta  percha,  gum-shellac  cloth,  or  sole-leather.  This  should 
be  covered  with  a  flannel  or  cotton  sack,  and  then  secural  in  place  by  a 
roller.  The  sack  will  enable  the  surgeon  to  stitch  the  roller  to  the 
^'plint,  and  he  can  thus  employ  effectively  the  obli<[ue  and  figiire-of-8 
turns  about  the  elbow-joint.  Indeed,  the  latter  method  will  ])rove  nde- 
<iuate  in  moi^t  cases,  while  it  is  less  cumbrous  than  that  which  I  have 
fot  described  as  being  required  when  the  se])aration  is  very  great,  and 
tke  injuries  unusually  severe. 

The  dressing  ought,  no  doubt,  to  be  a])j)lied  iiumediately,  since,  if  we 

^ait,  as  Boyer  seems  to  advise,  until  the  swelling  has  subsided,  it  will 

1*^  found  much  more  diflicult  to  straighten  the  arm  completely  than  it 

*oulil  have  been  at  first,  and  the  ole<*ranon  ])rocess  will  be  more  drawn 

J^pand  fixed  in  its  abnormal  position.     Something  will  be  gained  by 

these  means,  adopted  early,  even  if  the  bandage    cannot    be    a]^plied 

tightly :  and  modenite  bandaging  will  not  in  any  way  interfere  with  the 

proper  and  successful  treatment  of  the  inflammation.     We  must  always 

fceep  in  mind,  however,  the   fact    that   the  fracture  being  usually  tlie 

reBolt  of  a  direct  blow,  considerable  inflammation  and  swelling  around 

the  joint  are  about  to  follow  rapidly :  and  on  each  successive  day,  or 

oftener   if  necessjiry,  the  bandages    must    l)e  examined  carefully,  and 

promptly  hx>sened  whenever  it  seems  to  be  necessary.     For  this  purpose 

it  is  better  not  to  unroll  the  bandages,  but  to  cut  them  with  a  pair  of 
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scissors,  along  the  face  of  the  splint,  cutting  only  a  small  portion  at  m 
time,  and  as  they  draw  back,  stitch  them  together  again  lightly;  aiiJ 
thus  proceed  until  the  whole  has  been  rendered  suflSciently  loose. 

As  soon  as  the  inflammation  has  subsided,  and  as  early  sometimes  u 
the  fifth  or  seventh  day,  the  dressing  ought  to  be  removed  completdy; 
and  while  the  fingers  of  the  surgeon  sustain  the  process,  the  elbow 
ought  to  be  gently  Jind  slightly  flexed  and  extended  two  or  three  times. 
From  this  time  forwards,  until  the  union  is  consummated,  this  practice 
should  be  continued  daily,  only  increasing  the  flexion  each  time,  as  the 
inflammation  and  pain  may  permit.  If  it  is  thought  best,  at  length,  to 
change  the  angle  of  the  arm,  and  to  flex  it  more  and  more,  it  may  be 
done  easily  by  substituting  a  very  thick  sheet  of  gutta  percha  for  either 
of  the  other  forms  of  dressing. 

Dieffenbach  has  several  times,  in  old  fnictures  of  both  the  olecranon 
and  patella,  where  the  fragments  were  dragged  far  apart,  divided  the 
tendons,  so  as  to  be  able  to  bring  the  two  portions  together,  and,  by 
friction  of  them  one  upon  the  other,  has  endeavored  to  excite  such  action 
as  mif'ht  end  in  the  formation  of  a  shorter  and  firmer  bond  of  union.  In 
some  instances,  it  is  said,  considerable  benefit  was  obtained,  after  ill 
other  means  had  failed  ;  in  others,  the  result  was  negative.  One  example 
of  an  old  ununited  fracture  of  the  olecranon  is  mentioned,  in  which  he 
divided  the  tendon  of  the  triceps,  secured  the  upper  fragment  in  place, 
and  every  fourteen  days  rubbed  it  well  against  the  lower  one ;  in  three 
months  ''the  union  was  firm."* 

Mr.  Lister,  in  the  case  of  a  patient  whose  olecranon  had  been  brokai 
many  months  before,  and  not  satisfactorily  united,  exposed,  with  anti- 
septic precautions,  the  fragments  and  brought  them  together  with  strong 
silver  wire,  thus  securing  a  bony  union  without  any  accident.  He  ha* 
repeated  this  operation  in  an  analogous  case,  with  like  success.' 

Rose,^  MacCormac,^  and  Lesser*  have  each  reported  one  example  of 
success  in  the  same  class  of  cases. 

Neither  the  methods  of  Diefienbaeh  nor  of  Lister  are  without  thei^ 
hazards,  and  no  doubt  ought  to  be  reserved  for  extreme  cases. 

Plaster-of-Paris,  or  any  other  form  of  immovable  dressing,  which  ex^ 
eludes  the  surface  of  the  limb  from  observation,  and  which  is  mad^ 
sufficiently  tight  to  hold  pennanently  upon  the  upper  fragment,  exposes 
the  patients  to  the  dangers  of  swelling  and  gangrene.  If  not  suflBciently 
tight  to  expose  to  these  dangers,  they  serve  no  other  purpose  than  to 
keep  the  limb  straight. 

In  1850,  Rigaud,  of  Strasbourg,^  introduced  two  screws  into  the  uppei 
an<l  lower  fragments,  respectively,  and  drew  them  together  with  a  string 
The  screws  remained  in  position  two  months,  and  the  result  was  a  ''pei 
feet  cure."  One  might  wish  to  know  more  precisely,  in  what  sense  i 
was  ''perfect." 

'  Diert'cnbuch,  American  Journal  of  the  Medical  Sciences,  vol.  xxix.  p.  478;  fro; 
Cnspor's  Woc'hon-schrift,  Oct.  2,  1841. 

•  Listor,  The  Lancet,  June  4,  1881,  p.  014. 
»  R(»se,  The  Lancet,  1880,  vol.  1.  p.  83r>. 

♦  MacCorinac,  The  Lancet,  June  4,  1881,  p.  013. 

^  Lesser,  Qucntin,  Bruch.  dos  Olek.,  Tnaiig.  Diss.,  Bonn,  1881. 
«  Rigaud,  Rev.  Med.  Chir.,  IS.W. 
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In  1864,  Busch  applied  a  plaster-of-Paris  splint,  furnished  with  a 
fenestra  at  the  posterior  part  of  the  elbow ;  after  which  he  made  fast  a 
metallic  clamp,  one  point  of  which  penetrated  the  upper  fragment,  and 
the  two  lower  points  were  made  to  penetrate  the  plaster  of  Paris ;  by 
means  of  a  screw  the  fragments  were  approximated.^  Madelung^  has 
three  times  adopted  the  same  method ;  in  one  of  which  the  method  had 
to  be  abandoned  on  account  of  the  "  indocility  "  of  the  patient.  Pingaud' 
reports,  also,  an  example  of  success  by  this  method. 

Lauenstein  proposes  to  aspirate  the  joint  where  there  is  much  inter- 
articular  effusion,  in  order  to  secure  better  apposition  of  the  fragments. 
The  fact  that  he  has  seen  no  serious  results  from  this  practice,  will  hardly 
juiftify  the  prudent  surgeon  in  performing  an  operation  of  so  much  hazard 
and  of  so  little  probable  utility. 

Separation  of  the  Olecranon  while  in  its  Epiphyseal  State, — Recently 
a  gentleman  called  upon  me  with  his  son,  aged  seven  years,  who  had  an 
unreduced  dislocation  of  the  radius  and  ulna  backwards  of  nine  weeks' 
standing.  While  reducing  this  dislocation,  it  being  necessary  to  flex  the 
arm  forcibly,  the  epiphysis  constituting  the  olecranon  process  gave  way, 
and  became  separated  from  one-half  to  three-quarters  of  an  inch.  This 
w  the  only  example  of  separation  of  this  epiphysis  which  has  come  to 
my  knowledge.  I  have,  however,  twice  since  broken  the  olecranon  in 
attempts  to  reduce  old  dislocations  of  the  radius  and  ulna  backwards, 
and  I  have  not  regretted  the  occurrence,  since  it  enabled  me  to  reduce 
the  dislocations  without  cutting  the  triceps. 

§  2.  Coronoid  Process  of  the  TTlna. 

Dissections  have  established  the  existence  of  this  fracture  in  the  living 
subject.  The  fact,  however,  that  the  number  of  authentic  observations 
L?  very  small,  seems  to  imply  that  the  accident  is  infrequent,  and 
esj>ecially  as  a  simple  fracture,  unassociated  with  other  fractures. 

Malgaigne  thought  that  it  was  more  frequent  than  the  small  number 
of  reported  examples  would  lead  us  to  suppose ;  and  especially  because 
he  had  notice<l  how  often  the  summit  of  the  process  is  broken  off  when 
dislocation  of  the  radius  and  ulna  backwards  is  i)roduced  on  the 
ca<laver.  In  three  or  four  cases  also  of  dislocations  of  these  bones 
backwards  and  inwards,  which  had  come  under  his  notice  he  was  unal)le 
to  feel  this  process,  and  he,  therefore,  thought  it  probable  that  it  was 
broken  off.  Other  surgeons  have  thought  also  that  it  was  not  an  infre- 
quent accident  in  connection  with  a  dislociition,  Fergusson  has,  indeed, 
made  the  extraordinary  statement  that  in  dislocations  of  tlie  ra<lius  and 
ulna   backwards  "the  coronoid  process  will  probably  be  broken." 

Clinical  Examples  not  Verified  hy  Dissection, — In  the  two  following 
cai*es,  the  existence  of  a  fracture  of  the  coronoid  process  was  at  first 
8uspecte<l  by  me,  but  I  have  now  very  little  doubt  that  my  diagnosis  was 
incorrect.  I  shall  relate  them,  however,  as  examples  of  those  acci<lents 
which  are  likely  to  be  mistaken  for  fracture  of  this  j)rocess. 

*  Busch,  Poinsot,  op.  cit.,  p.  397. 

*  Mrtdelung,  (^uentin,  op.  cit. 

«  Pinjj:aud,  Diet.  Kiioyc,  Art.  Coude,  p.  03^*  (1878).- 
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A  laboring  man,  aged  about  twenty-five  years,  had  been  seen  vzjd 
treated  by  another  surgeon,  for  what  was  supposed  to  be  a  simple  H&h- 
cation  of  the  radius  and  ulna  backwards.  The  surgeon  thought  he  W 
reduced  the  dislocation  very  soon  after  the  accident.  On  the  followiiy 
day  he  found  the  dislocation  reproduced,  and  he  requested  me  to  see  the 
patient  with  him.  The  arm  was  then  much  swollen,  but  the  character 
of  the  dislocation  was  apparent.  By  moderate  extension,  applied  while 
the  arm  was  slightly  flexed,  and  continued  for  a  few  seconds,  reduction 
was  again  effected,  the  bones  returning  to  their  places  with  a  distinct 
sensation ;  but  on  releasing  the  arm  the  dislocation  was  immediately  re- 
produced. These  attempts  to  reduce  and  retain  in  place  the  dislocated 
bones  were  repeated  several  times  during  this  day  and  on  subsequent 
days,  but  to  no  purpose,  and  the  patient  was  dismissed  after  about  two 
weeks  with  the  bones  unreduced. 

The  impossibility  of  retaining  the  bones  in  place,  and  the  existence  of 
an  occasional  crepitus  during  the  manipulation,  inclined  me  to  believe 
at  the  time  that  the  dislocation  was  accompanied  with  a  fracture  of  the 
coronoid  process. 

Another  similar  case  has  since  presented  itself  in  a  child  nine  yetn 
old,  and  in  which  the  subsequent  examinationsnot  only  demonstrated  the 
non-existence  of  a  fracture,  but  also  renderefl  doubtful  the  justness  of 
the  conclusions  which  I  had  drawn  in  the  case  just  related. 

This  lad  fell,  November  4, 1855,  and  his  parents  immediately  brought 
him  to  me;  but  as  he  lived  many  miles  from  town,  I  did  not  see  him 
until  eighteen  hours  after  the  injury  was  received.  I  found  the  aim 
much  swollen,  slightly  flexed,  and  i)ronated.  Flexion  and  extension  of 
the  ami  were  very  painful,  the  pain  being  referred  chiefly  to  the  front 
of  the  joint,  near  the  situation  of  the  coronoid  process;  and  at  this  point 
also  there  was  a  discoloration  of  the  size  of  a  twenty-five  cent  piece. 
Flexin*:  the  foreann  moderately  upon  the  aim  and  making  extension,  the 
bones  came  readily  into  place,  but  without  sensation  of  jiny  kind,  either 
a  snap  or  a  crepitus.  That  the  bones  had  now  resumed  their  position, 
however,  I  made  certain  by  a  very  careful  examination  with  the  hand 

Fig.  116. 


Fracture  of  the  coronoid  proce8<>. 

and  bv  mea.suroineiit,  yet  they  would  not  remain  in  place  one  moment 
when  the  extension  was  discontinued.     The  reduction  wa^  made  several 
time?>,  and  constantly  with  the  same  result.     "We  then  applied  a  right- 
angle<l  splint  to  the  arm,  liaving  fii>5t  reduced  the  bones,  and  thus  vere 
able  to  retain  them  in  position.     I  believed  that  the  coronoid  process 
wa.s  liroken,  and  so  informed  the  surgecm,  to  whose  care  the  boy  retumetl. 
Five  months  after,  lie  was  brought  again  to  me,  and  I  then  found  that 
the  radius  and  ulna  ha<l  been   kept  in  place ;  the  motions  of  the  joint 
were  peifect,  an<l  if  the  coronoid  ])rocess  had  ever  been  broken  it  wajf 
now  again  in  its  natural  j)osition,  and  with  every  structure  about  it  in  s 
condition  as  complete  as  it  was  before  the  accident. 
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Malg»ijk:nt*  mentions  tlirer  rt»[n>rttMl  exaui[ile.s,  namelv,  one  pultlisliecl 
hv  Ciimbt^  BraasanL  an  Ituliim  stngt'on,  in  1811.  wludi  Brassard  saw 
ouiy  after  a  lap8i»  of  tlirt'e  Uiontlis  ;  one  seen  by  Ten  nock,  and  published 
in  the  Lancet  in  1828,  the  patient  then  beinjii:  sixty  yeai*s  obi  and  the 
accident  having  occurred  when  he  was  a  young  man  ;  the  tliird  was  seen 
by  t^ir  A?stley  Cooper,  several  montlis  after  the  acei<lent,  and  is  rejKirted 
bv  himself  in  his  excellent  treatise  on  Fractures  and  Dislocations.  Says 
■jpir'AMley:  "It  was  thought,  at  the  cftnsyltution  which  was  held  about 
Hnrn  in  I*oiidon,  that  the  coronoid  jirocess  wa.^  detarhcil  from  the  ulna." 
I  Thi*  was  the  only  living  example  seen  by  Sir  Astley  in  bis  long  and 
r  tmniefisely  varied  surgical  practice;  and  even  here  we  cannot  fail  to 
notice  the  ap[mr€»nt  reserve  with  which  be  expresses  his  opinion — '"  It 
wai*  thought  at  the  consultation." 

D<»rsey  saiys  that  Dr,  Physick  once  saw  a  fracture  of  the  coronoid  pro- 
ceed*. The  symptoms  resenjhled  a  hrxation  of  the  forearm  back  wank, 
**  except  that  when  tlie  reduction  was  ef!'e(*ted,  the  disloaition  was  re- 
fieatetl.  and  by  careful  examination,  crepitation  was  discovered.  The 
■  ibrearm  wai*  kept  Hexed  at  a  right  angle  with  the  humerus.  The  ten- 
V^di^ney  of  the  bracbialis  internus  to  draw  up  the  superior  fragment  was 
r  red  in  some  measure  by  the  presssure  of  the  roller  above  the 

t'i  V  perfect  cure  was  readily  ol»tained."'     In  18»^(),  Dr,  William 

M.  Fabne^tock  reported  a  case  occuixing  in  a  boy,  who,  having  fVdlen 
frmn  a  haymow,  received  the  whole  weight  of  his  body  *'  on  the  back 
p«rt  of  the  palra  of  the  left  haml,"  while  the  arm  was  extended  forwards. 
It  seemed  to  be  a  dislocation  of  the  forearm  liackwards,  but  when  reduced 
it  was  again  imme<liately  displaced,  with  an  evident  crepitus.  The  arm 
WBfi  pecurcnl  in  the  angular  splint  of  Dr.  Physick  and  ''  recovere<l  very 
fipeedily.***  Dr.  Couper,  of  the  Glasgow  Infiiinary,  also  has  reported  a 
diislocation  of  the  foreann  backwards  and  outwards,  ocetirring  in  a  young 
man  aged  seventeen,  and  which  be  thinks  was  accompanied  witli  this 
fmcttire.  The  dislocati(>n  was  easily  re<luced»  but  returned  again  imme- 
tliiitely  on  cea^^ing  the  extensi*>n.  The  fnigment  was  not  felt,  nor  dties 
he  siieafc  of  crepitus ;  the  existence  of  tlie  fracture  being  inferred  frc»m 
the  fact  that  the  bones  would  not  remain  in  f)lace  without  help.  The 
I  forearm  was  placed  acri^ss  the  chest,  with  the  fingers  pointing  toward  the 
fegoppo^ite  shoulder,  and  seinired  in  this  position  with  splints  and  a  band- 
^■^e.  At  the  end  of  four  weeks  union  had  taken  ]»lace.  with  only  slight 
^Btfonnity,  although  with  some  stiffness  of  the  joint. 

In  relatioti  to  this  example,  the  editor  remarks  that  the  symptoms  were 
not  to  his  mind  conclusive  in  determining  the  existence  of  a  fracture  of 
the  coronoid  process,  and  he  inclines  to  the  belief  that  it  was  ratlier  an 
H^bli*[ue  firactiire  of  the  lower  extremity  of  the  humerus.  '*  In  cases  like 
^^be&e/'  he  adds,  '"  where  very  rare  accidentj^  are  suspected,  we  think  that 
^tuile*«s  the  diagnosis  is  clear,  the  leaning  should  always  be  the  other  way: 
we  mean  that,  astetiH  jnmhus,  the  symptoms  should  rather  be  referred 
to  the  common  than  the  extraordinary  injury.  The  contrary  prnctioe 
introduces  a  dangerous  laxity  in  diagnosis/'  ^ 

I  '  Dor*ev,  Elemi^nls  nf  Suri^ery,  vol.  1,  p.  152,     PhUiidelpbia,  1818. 

M  »  Fahrie*tock,  Amer,  Joura,  Med,  Scj,,  vol.  vi.  p.  267. 

^^^      '  Couper,  Med.-Cbir.  Kev.,  new  ser,  vol,  3ci.  p,  509. 
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Dr.  Duer,  of  Philadelphia,  has  reported  a  case  which  occurred  io  * 
boy  six  yeai-s  old,  and  in  which  he  felt  and  moved  the  fragment  witi  bk    \ 
fingei-s.    It  was  complicated  with  a  dislocation,  which  remained  unreduced 
This  ease  was  last  seen  about  seven  weeks  after   the   accident.^   The 
Doctor  adds :  ''If  at  a  later  period  we  could  be  permitted  to  examine fte 
patient,  it  is  probable  that  the  diagnosis  might  be  rendered  certain." 

In  the  American  Medhal  Monthly  for  October,  1855,  also,  I  find  the 
re])ort  of  a  trial  for  malpractice,  in  which  a  lad  nine  years  old  received 
some  injury  about  the  elbow-joint  which  resulted  in  a  maiming.  The 
defendant  claimed  that  there  had  been  a  dislocation  of  the  forearm  back- 
wards, accompanied  either  with  a  fracture  of  the  trochlea  of  the  homenu, 
or  of  the  coronoid  process  of  the  ulna. 

Says  Mr.  Liston :  ''  The  coronoid  process  is  occasionally  pulled  or 
jmshed  off  from  the  shaft,  more  especially  in  young  subjects.  I  saw  a 
case  of  it  lately,  in  which  the  injury  arose  in  consecjuencc  of  the  parient, 
a  boy  of  eight  yeai*s,  having  hung  for  a  long  time  from  the  topofawaD 
by  one  lian(i,  afraid  to  drop  down;"*  after  whom  Miller, 
Erichsen,  Skey,  Lonsdale,  and  most  of  the  Scotdiand 
English  surgeons  have  repeated  the  assertion  that  this 
l)rocess  may  be  broken  in  this  manner  by  the  action  of 
the  brachialis  antieus  alone,  yet  no  one  of  them  ha*  to 
this  day  seen  another  example. 

The  explanation  of  the  accident  in  the  case  of  the    ^ 
boy,  given  by  Liston,  implies  two  anatomical  errors: 
first,  that  the  coronoid  process  is  an  epiphysis  during    | 
childhood  ;  and  second,  that  the  brachialis  antieus  is  in- 
serte<l  u])on  its  summit.     The  coronoid  process  is  never 
an  epiphysis,  ])ut  is  foimed  from  a  common  j)oint  of 
ossification  with  the  shaft ;  the  olecranon  process  and 
the  lower  extremity  of  the  ulna  having  also  separate 
points  of  ossification;    the  olecranon  becoming  united 
to  tlie  shaft  at  the  sixteenth  year,  and  the  lower  epiphy- 
sis at  the  twentieth.     Moreover,  the  brachialis  antico8 
has  its  inserti(m  at  the  base  of  the  process  and  partly 
upon  the  body  of  the  ulna,  but  in  no  part  upon  its  sum- 
iiiit:  indeed,  the  process  seems  rather  to  be  intended  as 
a  pulley  over  which  the  bnichialis  antieus  may  play; 
ivsenibling  also  somewhat,  in  its  function,  the  patella; 
serving  to  protect  the  joint  and  perhaps  the  muscle  itself 
from  becoming  compressed  in  the  motions  of  the  joint. 
Certainly  it  could  never  have  been  broken  by  the  action 
of  this  muscle,  and  the  case  mentioned  by  Mr.  Liston 
must  find  some  otlier  explanation.     It  may  have  been  a 
rupture  of  the  brachialis  antieus  itself,  or  of  the  biceps,  or  possibly  a 
forward  luxation  of  the  head  of  the  mdius.    Either  of  these  suppositions 
is  more  rational  than  the  statement  made  by  Mr.  Liston,  because  either 
one  of  them  is  possible,  while  his  sup])Osition  is  impossible. 

1  Duer,  Amor.  J(»iiin.  Mid.  Soi  ,  Oct.  1868,  p.  390. 
*  LUton,  Tnictioal  Surj^ery,  p.  55. 


T'Ina,  with  epi- 
physis'. (From 
<}ray.) 
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Iricli*/  BattaiiLS,  Laiigier.'  Luriiizer,*  Zeis,^  Lotstljeck,®  ComMv/ 
UrilwiL,*  Imvi*  also  reporteii  clinjciil  exjiiii|>lt\s  not  verifitMi  by  iliaHectioii/ 
BTlit*  fii*st  two  of  the  above  oiiuuu'rated  (BnisHiinrs  uiid  Peiiiiock's) 
Hkix;  not  satisfactory  to  Mulgiii^iK';  thi^  tliird  is  sjioken  of  cautiously  by 
Btr  ^ii^tley  Coojxt,  as  if  it  needed,  in  addition  to  hi^  own  great  name, 
TOe  indorsement  of  the  **  London  eouiicil/'  Dorsey  reports  his  cam 
t]p4:kO  hearsay,  and  the  result  i^  nuite  too  sjitisfactory  to  |i;ivo  it  much 
claim  to  credibility.  Fahne.stwk'»  ca>je  is,  ti»  my  mind,  fur  from  being 
ftilly  proven,  Couper's  cni^e  is  doulued  by  I)r,  Johns^>n :  ftud  the  New 
Hampshire  case  was  not  inude  out  satisfactorily  to  either  the  jury  or  the 
etlicjd  men.  Lit^ton's  case  was  simply  impossible.  Duer'a  case  could 
ive  b<x*n  better  verifit*d  at  a  later  period. 

Poin*<»t,, speaking  of  soiue  of  the  more  recently  reported  clinical  casesj 
\9^i  ''The  first  ca^c  of  Ulricbs\H  li*  more  than  doubtful;  the  author 
If  iidmilw  that  ibc  diagnosis  wil^  made  ht/  exr! anion.  As  to  the 
'of  IJattums,  the  dia^nosii?  is  ba.Hed  solely  up^n  the  ease  with  which 
di&looitioti  was  produced  and  rei>roduced ;  it  is,  therefore,  truly  a 
ktm  on  principles,  the  point  at  issue  being  to  know  precisely  if  that 
lendeney  to  l»e  reproduced  was  really  to  lie  attributed  to  the  fracture  of 
the  apophysis.  The  mmv  reuiark  ajiplies  Xx>  the  ea^cs  of  Lorinzer  and 
of  M.  Kit"het.  I  have  already  said  why  I  tlionght  that  Laugier*s  case 
■pd  mv  own  should  be  rejected.  Zeis*  in  his  case,  does  not  define  in  any 
W^J  the  chai*fu*rer  of  the  injury.  There  ooiy  remain,  therefore,  the 
Hies  of  Lotzbe<^!k,  where  the  diagnosis  seems  to  be  clothe*!  M'ith  all  the 
^ftarantees;  but  is  it  not  to  be  somewhat  womlered  at  tliat  tlte  same 
^rgeon  shouhi  have  met  with  three  cuses  so  absolutely  analogous,  and 
terminating  with  such  cnpially  happy  resiilti*?  At  all  events,  these 
cases  can  only  be  considered  as  exceptions,'' 

In  the  case  described  by  Laugier,  a  boy  i^t,  12,  had  fallen  upon  the 

Eht  hauJ,  the  forearm  being  slightly  flexed.     He  w^as  admitted  to  the 
*jutal,  July  6,  184i*,  with  a  dislocation  of  the  radius  and  ulna  back- 
rdn.     The  diskjcation  was  easily  rnlueed,  and  the  motiims  of  the  joint 
re  completely  restored.     Tlu*  swi-lling  having  subsiiled  after  If)  or  12 
days,  a   smalL  very  liard,  circumscrihe^i    and   slightly  movalde  tumor 
iras  observed  a  little   below  the  bend  of  the  elbow,  which   ioterferd 
Hth  flexion. 
Having  described  the  case,  of  which  I  have  only  given  a  summary, 
[tinsot  relates  what  he  regjirtled  as  a   similar  case  sent  to  bim  by  his 
I^Ueague,  M.  tjlautier.     A  man,  twenty  days  before,  had  fallen  upon  liis 
Gautier  found  a  dislocatioiu  which  he  reduced  easiiv,  and  the 


Inch*,  Deuts.  Zeits.  fur  Chir.,  t.  10,  Nov,  1H78, 
[ »  HnttJin]^,  The  Luneet,  1H78,  vol.  2^  p.  607. 
[»  Laugief,  BuHot.  Chir.,  1840, 

M  LoruiAcr,  Zoiis.  der  Iv.  K.  (wes.  der  Ac.  Air  Weltt,  vjL  Jftfb.^  Heft  7, 
\^  Z*^i3,  S4:hraidt's  Jjihr.  fur  1866,  n.  134. 

JLioixb««k,  Die  Frak.  Pr,  Cor,,  Munclifn»  18C5, 
Corntty,  Fruc.  d<»  TAfjuph.  Cor,  etc.,  Those  P»U'Uj  1881. 
[•  OriiMit,  BuH.  Soc.  Anat.,  1872. 

[•  When  speaking  of  fractures  of  the  head  of  th«  rwdim  1  hnve  guid,  that  Dr,  Hodgea 
id  tiir<?o  lime:*  found  the  c«>roDoid  process  broken  in  thut  connection.  I  ought  to 
|ve  frfkid  h*'  lind  found  in  (he  reporteii  dtnuectiom.     To  ihese  I  shall  hereftfter  refer. 
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motions  of  the  joint  were  completely  restored.  When  seen  by  Poinsot  \ 
there  existed  a  hard,  circumscribed  tumor,  which  seemed  united  to  tkc 
ten<lon  of  the  brachialis  anticus.  The  limb  could  not  be  flexed  vdL 
Upon  careful  examination,  Poinsot,  who  at  first  thought  it  midit  be  i 
fracture  of  the  coronoid  process,  decided  that  it  was  ''an  indnntioii, 
such  a^  results  from  certain  contusions ;  and  that  opinion  seems  now  to 
be  confirmed  by  the  researches  of  M.  Charvot,  on  the  transfbrmatioii  of 
sanguinolent  deposits  at  the  bend  of  the  elbow.  I  believe  that  Laugien 
case  should  receive  the  same  explanation." 

Poinsot  refers  also  to  the  two  supposed  cases  reported  by  Lorinzer  ind 
Comoy,  respectively,  both  accompanied  with  a  dislocation  backwank 
In  the  first  case  there  was  marked  bony  crepitus  in  the  region  of  the 
coronoid  process,  but  Lorinzer  was  compelled  to  recognize  the  fact  that 
no  swelling  existed  in  the  supposed  seat  of  fracture.  In  the  second  ««, 
a  fine  and  dry  crepitus  could  be  felt  at  the  bend  of  the  arm.  Profess* 
Richet,  in  whose  wards  the  patient  was,  recognized  a  fracture,  but  ooold 
not  fix  its  exact  location. 

The  three  cases  met  with  by  Lotzbeck  presented,  says  Poinsot,  **i 
most  complete  similarity  with  each  other.  In  the  three  instances,  the« 
was  felt  at  the  bend  of  the  elbow  a  small  tumor,  hard  and  circumscribed, 
movable  laterally,  and  giving  rise  to  crepitation  when  moved.  Tbe 
displacement  (twice  both  bones,  and  once  the  ulna  only  were  dislocated)  . 
was  easily  reduced,  but  would  be  reproduced  immediately.  In  the  thwe 
cases  the  cure  was  accomplished  and  the  movements  of  flexion  were 
regained  pretty  promptly  and  with  almost  their  normal  freedom." 

Of  the  clinical  case  reporteil  by  Ulrichs,  the  same  writer  remirb: 
"A  young  boy  fell  upon  his  left  side  while  helping  to  carry  a  beam  whoie 
weight  was  resting  on  his  left  forearm,  which  was  bent  at  a  right  angle. 
He  experienced  a  violent  pain  and  could  neither  flex  nor  extend  the 
foreann.  The  surgeon  who  was  called  felt  a  pretty  obscure  crepitus  in 
the  region  of  the  bend  of  the  elbow;  but  there  being  no  displacement  of 
the  bony  prominences,  the  diagnosis  of  frjicture  of  tlie  coronoid  prow* 
was  made  by  exclusi(m." 

"  M.  J.  Scott  Battams,  of  Royal  Free  Hospital,"  says  Poinsot, "  thought 
he  had  to  deal  with  a  fracture  of  the  coronoid  process  in  the  case  of » 
man  who,  sli])ping  on  a  sidewalk,  had  his  elbow  caught  between  his  hip 
and  the  pavement.     At  first  it  was  difiicult  to  determine  the  nature  of 
the  lesion ;  tlie  ])atient  could,  with  ])ain  it  is  true,  extend  and  flex  the 
forearm  a  little  beyond  a  right  angle.     Supination  and  pronation  were 
perfonned  slowly,  l)ut  well ;    the  bony  prominences  of  the  ellx)W  hid 
kept  their  normal   relations,  and  the  head  of  the  radius  was  in  its  o^ 
dinary  position.     V\)  to  that  time  the  patient  had  supported  the  wounded 
arm  witli  the  other  liand;  suddenly  he  allowed  it  to  drop,  and  at  once 
the  ulna  was  <lislocated  backwards,  the  radius  remaining  in  place.    This 
dislocation  was  reduced  easily,  but  to  be  reproduced   with  the  same 
facility.     The  limb  was  placed  on  an  elbow-splint,  which  was  allowed  to 
remain  for  three  weeks.     At  that  time,  there  existed  a  small  indurated 
growth  on  a  level  with  the  coronoid  process,  at  the  point  where  in  th 
hefiinninii  there  huih  a  hhwhj  eifnsion.     The  movements,  at  first  im- 
pe<led,  were  soon  completely  regained." 
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Certainly  it  is  not  upon  such  testimony  as  this  that  we  can  rely  to 
sustain  Mr.  Fergusson's  opinion  that  this  fracture  is  likely  to  occur  in 
all  disilocations  of  the  forearm  backwards,  or  of  Malgaigne*s  conjecture 
that  it  is  of  more  frequent  occurrence  than  the  published  cases  would 
seem  to  show.  Nor  will  it  be  regarded  as  conclusive,  that  the  beak  of 
the  process  is  often  found  broken  after  luxations  made  upon  the  subject; 
since  between  luxations  thus  produced  and  luxations  occurring  in  the 
lining  subject  there  exists  this  important  difference,  that,  in  the  case  of 
the  latter,  muscular  action  is  the  principal  agent  in  the  production  of  the 
dislocation,  while  in  the  former  it  is  the  external  force  alone  which  drives 
the  bone  from  its  socket. 

The  fact,  therefore,  that  so  few  cases  have  ever  been  reported,  and  that 
most  of  these  are  far  from  having  been  clearly  ma<le  out,  remains  pre- 
sumptive evidence  that  the  actual  cases  are  exceedingly  rare;  but  if  to 
this  we  add  such  evidence  as  is  furnished  by  actual  dissections,  and  hj- 
examinations  of  the  pathological  cabinets  of  the  world,  we  think  the  testi- 
mony is  almost  conclusive. 

JSxamples  supposed  to  be  established  by  dissection, — In  1834,  M. 
Berard^  examined  the  arm  of  a  man  who  had  been  killed  by  a  fall  from 
a  second  story.  The  forearm  was  dislocated  backwards.  In  attempts  at 
reduction  and  redislocation,  there  was  observed,  under  moderate  pres- 
sure, a  slight  crepitation.  There  was  found  a  fracture  of  the  coronoid 
process,  of  the  anterior  third  of  the  head,  including  a  portion  of  the 
neck.  Sir  AstleyCooper*  siiys  that  a  person  was  brought  to  the  dissect- 
ing-room at  St.  Thomas's  Hospital,  who  had  been  the  subject  of  this 
accident.  "  The  coronoid  process,  which  had  been  broken  off"  within  the 
joint,  had  united  by  a  ligament  only,  so  as  to  move  readily  upon  the 
ulna,  and  thus  alter  the  sigmoid  cavity  of  the  ulna  so  much  as  to  allow 
in  extension  that  bone  to  glide  backwards  upon  the  condyles  of  the 
humenis.*'  Mr.  Bransby  Cooper  adds,  in  a  note,  that  the  external  con- 
dyle of  the  humerus  was  also  broken  and  united  by  a  ligament. 

Samuel  Cooper  describes,  rather  obscurely,  a  specimen  contained  in 
the  University  College  Museum,  ''in  which  the  ulna  is  broken  at  the 
elbow,  the  pa*iterior  fragment  being  displace<l  backwards  by  the  action 
of  the  tricej)S ;  the  coronoid  process  is  broken  off*;  the  upper  head  of 
the  radius  is  also  dislocated  from  the  lesser  sigmoid  cavity  of  the  ulna, 
and  drawn  upwards  by  the  action  of  the  biceps.  In  this  complicated 
accident  the  ulna  is  broken  in  two  places." 

Velpeau  has  also  established  by  two  autoj)sies  the  exist(»nce  of  a  frac- 
ture of  the  coronoid  apophysis. 

Dr.  Charles  Gibson,  of  Richmond,  Va.,  has  stated  to  me,  by  letter, 
that  he  has  in  his  possession  a  s])ecimen  of  this  fracture,  evidently 
belonging  to  an  adult.  The  process  was  broken  transversely  near  its 
extremity,  and  has  united  again  (juite  closely  and  without  any  displace- 
ment, and  without  ensheathing  callus. 

Lotzbeck*  has  seen,  as  be  thinks,  an  ancient  fracture  of  this  process, 
in  the  cadaver,  the  line  of  fracture  pa.ssing  beneath  the  lesser  sigmoid 
cavity  and  into  the  greater  sigmoid  c^ivity.     The  condyle  was  broken 

»  B^rard,  Die.  de  Mod.  Art.  Coude. 

«  Sir  A.  Cooper,  Dishx.'iitioii?  and  Fnicturos,  p.  411.  ^  Lolzbeck,  loc.  cit. 
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also,  and  was  reunited  by  fibrous  tissue  and  cartilage.     The  coronflii 
was  united  by  bone,  and  loaded  with  osteophytes. 

Ulrichs*  found,  in  a  cadaver,  a  fissure  of  the  summit  of  the  coroDoU 
process,  caused  ])v  tort  ion  or  twisting  of  the  forearm,  without  any  otk«r 
lesion  of  the  bone.  In  a  cadaver  seen  by  Gripat,  the  coronoid  proctti 
was  fractured  at  its  base,  and  the  radius  and  ulna  were  dislocated  biA- 
wards  and  upwards. 

Allandale*  also,  having  performed  resection  for  an  ancient  dislocaticMH, 
found  this  process  fractured,  and  a  bony  callus  had  united  the  ulni  to 
the  humerus. 

Gurlt'  has  described  a  specimen,  contained  in  the  museum  at  BrauD- 
schwei<T,  illustrating  a  fracture  of  the  extremity  of  the  coronoid  process. 
A  small  fragment  was  also  broken  from  the  uhiar  side  of  the  olecranon. 
Both  fnigments  have  united  by  bone. 

Says  Sir.  Flower,  Conservator  of  the  Museum  of  the  Royal  College  d 
Surgeons,  *'the  cases  that  have  been  reporteil  in  which  it  ha»  been 
observed  in  the  living  subjei-t  are  exceedingly  unsatisfactory.*'  ...  "I 
have  been  able  to  meet  with  but  three  or  four  specimens,  and  recorded 
post-mortem  examinations  of  this  injuiy  "  (alluding,  I  presume,  to  clin- 
ical cases).  '"  One  of  the  former  is  in  the  museum  of  Guy's  HospitiL 
Another  case  is  that  of  a  man  killed  by  a  fall  from  the  roof  of  St 
George's  Hospital ;  in  whom  the  coronoid  processes  were  found  to  be 
fractured,  and  the  two  bones  of  the  forearm  dislocated  backwards  « 
both  sides."*  The  first  of  the  specimens  (Guy's  Hospital)  has  beei 
described  by  Mr.  Bryant,^  as  having  occurred  in  a  woman  seventy  ye«n 
old,  and  as  having  been  cause<l  by  a  fall  upon  the  elbow.  In  addition  to 
a  fracture  of  the  coronoid  near  its  extremity,  there  wjis  a  comminuted 
fracture  of  the  anterior  third  of  the  head  of  the  nidius.  Indeed,  itwlD 
be  observed  that  in  several  of  the  cjises  verified  by  dissection,  the  fracture 
of  the  coronoid  process  was  accomi)anieil  with  other  fractures  in  tto 
vicinity  of  tlie  joint ;  a  circumstance  which  would  not  usually  permit 
them  to  be  studied  or  classified  as  simj)le  fractures.  Perhai)S,  howe^'er, 
we  ought  to  consider,  from  tlie  fre(iuency  of  its  concurrence,  a  longitudinJ 
fracture  of  the  head  of  the  ra<lius  as  a  natural  complication  of  the  frac- 
ture now  under  consideration,  when  it  is  caused  by  a  dislocation  of  the 
radius  and  ulna  ))ackwar<ls. 

In  reference  to  the  specimen  belonging  to  my  distinguished  friend, 
Dr.    Gibson,  of  Richmond,  Va.,  notwithstanding   the  resj>ect  which  I 
entertain  for  his  opinion,  1  cannot  avoid  a  suspicion  that  the  bonew* 
never  ])roken  at  all,  sinee  I  find  it  more  easy  to  believe  that  he  is  deceived 
by  certain  appearanc(\**,  than  that  it  should  have  united  by  bone  again, 
and  so  perfectly  jt<  not  to  leave  any  line  of  separation  or  degree  of  dia^ 
placement.     Certainly  the  fracture  was  too  high  to  have  been  produced 
by  the  action  of  the  muscle,  if  such  a  thing  were  ever  pa*^**ible:  and  if 
broken  by  a  dislocation,  which  must  have  forced  it  violently  from  its 

^   Ulriohss,  l(ic.  cit.  -  Alltmdftlc,  Mc<l.  Times  and  Gaz.,  May  25,  1875. 

'^  Gurit,  V«>n  den  Knocken.,  18G2,  v<»l.  i.  p.  41. 

*  Flower,  lloliin-s's  Suri^crv,  *Jd  X<'W  York  od.,  vol.  ii.  p.  71X). 

*  Hrvaiit,  ?>y.>teni  <>f  Surgerv,  1st  London  ed.,  pj).  93'J,  l»4l. 
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fl,  as  tiie  ulua  was  drivou  U|iwiirds,  it  seems  improbable  that,  if 
I  at  this  [Xtiiit,  it  vtmhl  ever  be  made  to  unite  agjiin  so  perfeetly. 
IPoiasot,  t*p«ikiiig  of  Lutzbeck'B  eat*e,  and  after  reaipitulatin^  in  de- 
the  armtomieal  conditions  prei*entecl,  eonel tides,  that  it  *'  wa.s  much 
*prt^>bably  a  cii^e  of  dry  arthritis,  foUowintf  the  fracture  of  the  con- 
,  than  a  simultant^ous  fnicturc  of  the  coronoid  prmess  an4  the  ulna.'* 
ausea, — Juiicrini;  from  the  clinical  ctiscs  alone,  it  woubl  seem  that 
^mot^t  frequent  cause  of  this  aceiclent  is  a  fall  upon  tlie  outstretched 
*  and  generally  upon  the  palm  of  the  liand ;  the  force  of  the  blow 
J  received  up>on  the  lower  end  of  the  niilius,  and,  through  its  numer- 
I muscles  and  ligamentous  attachments,  l>einf^  indirectly  crmveyed  to 
ttdna,  producin^t^  a  violent  concussii^n  of  the  coronoid  process  against 
alea  of  the  humerus,  and  resultint^  finally  in  a  tiiicture  of  this 
and  a  di:ilocation  of  both  bone.s  of  the  forearm  backwards.  The 
pples  verified  by  disi^ection,  however,  seem  to  have  been  produce*! 
1  mriety  of  causes.  The  gentleman  seen  by  Sir  Astley  had  fallen 
his  extende*!  luind  while  in  the  act  of  ruuning.  Brassard's  patient 
[fallen  nho  upon  bis  hand  with  bis  arm  extended  in  front.  The  same 
^ihe  fai-l  in  the  case*^  seen  by  Lorinzer,  Richet,  and  Lotzht^t^k  ;  tho 
of  whom  has  recorded  two  ca8e><  due  to  this  CHU?^e*  Pennock'H 
idem,  a  man  of  sixty  yeat^s.  had  fiillen  upon  the  palm  of  his  hand, 
■  Fahne8tock'««  fell  upon  the  *'  back  of  the  palm.'*  In  one  of  Lotz- 
nr*s  caj^es  the  fracture  was  supposed  Uy  be  cause<l  by  extreme  flexion 
[  the  ftirearrn :  and  in  another  ca.^e  of  supposed  fnu'ture.  seen  by  Lotz- 
led  to  be  the  result  of  direct  violence.  While  in  a  ca^ic  i<een 
[}  I  longitudinal  fis.suiv  was  causc^l  by  violent  tortion  or  twist- 

\>i  the  f*trearm.     In  the  case  mentioned  by  Bryant,  the  patient  fell 
the  ellfow. 

npUmiH. — Partial  or  complete  disphi'Cement  of  the  ulna^  or  of  the 

itnd   ulna  backwards,  accnmpanietl  with  the  usual  signs  of  the^o 

tiotii*.     In  two  of  the  examples  mendonett  by  Malgaigne  there  was  a 

lion  of  the  foretirm  fiackwards  ;  such  was  also  the  fact  in  the  cii.se  seen 

fahnejitock ;  in  Couper's  Ciise  it  wasi  tlish^cated  backwards  and  out- 

,  and  in  Sir  Astley *s  case  I  infer  that  there  wa^s  only  a  subluxation 

be  ulna  backwards.     In  a  case  eeen  by  Gripat,  verifie<l  by  an  au- 

,  there  wa^^.  a  dislocation  of  the  ulna.     In  the  case^  of  Lorinzer  and 

'i  bonesi  were  dislocated  backwariis,  and  in  two  of  those  seen 

A  feeble  cre|>itus  has  sometimes  fteen  recognized ;  and  it 

to  presume  that  in  some  examples  the  fragment,  carrie<l  forwards 

ing  driven  against  the  trochlesi,  may  be  felt  displaced  and  movable 

"  bend  of  the  ell»ow.     We  must  he  carefuh  however,  not  to  mistJike 

sodule  following  traumatisms  in  this  region,  am!  the  frequent 

of  which  has  l>een  signalized  hy  Charvot,  for  the  coronoid 

If  only  the  summit  is  liroken  off,  tlie  brachialis  afiticus  could 

influence  upon   it ;    but  if  it  were  broken  fiiirly  through  the 

It  might  be  displaced  slightly  in  the  direction  of  the  action  of  this 

itTGnptntnSr  however,  which  have  been  I'eganied  as  mof^t  diagnostic, 

ion  to  reUixation  manifested  in  most  of  these  examples 

inn  has  been  discontinued.    But  it  must  not  be  forgotten 

ruQier  conditicins  than  a  fVactui*e  of  the  coronoid  process  may  cause 
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a  reluxation,  such  m  a  fracture  of  the  intemal  oondyle,  of  the  trochltt,  I 
or  n  s]>littin*:  of  the  cnudvles,  or  soine  other  denuigemciit  of  the  artioilw  I 
surfrice.s,  or  of  the  ligaoienL*?  or  muscles  concenietl  in  the  articrtilfitioiL  1 
Possibly,  where  the  force  applied  has  been  great,  ii»  in  falls  from  a  grcit  | 
height,  the  brachial  is  anticiis  may  ha\^e  been  detached. 

Protpw9h. — In   the  case  of   Cooper's  patient,   seen    several   montb 
after  the  accident,  the  ubta  prnjecte*!  backwards  while  the  arm  wji**  fx- 
teiided,  but  !t  was  without  iimch  diflieulty  drawn  forwunlf*  and  bent,  atal 
tlicri  the  defontiity  disappeared*     He  tbonghi  that  during  oxteiii*i<>u  tW 
ulna  slipped  back  behind  tlie  inner  eondylt'  of  the  bumenia.     Bra^'<ini'!i . 
patient,  seen  after  three  months,  retainer  I  the  power  of  pronation  and 
supination,  with  also  exten>sion»  but  fiexiiai  was  impossible,  the  fnrearm 
being  arrested  in  this  direction  In'  the  small,  slightly  movable  fragment 
of  bone  in  front  of  the  elljow-joint,  and  which  was  snpp<»sed  to  Ik?  tlm 
process  itself.     Pen  nock's  old  man,  who  had  met  with  the  accident  in 
boyhtxjd,  had  still  the  radius  luxated  forwards  and  otitwnrds,  aud  thi* 
olecranon  more  salient  backwards  than  in  the  sound  arm.     Extcnsi 
and  ilexion  were  ne^irly  but  not  cpnte  complete.     Frdinest<H'k  iofftrms 
that  his  patient  **  recovered  completely,  '  but  whether  with(»ut  defonuit 
or  miiiniing  we  are  not  It^ld.     Couper  says  the  bone  W4i.s  nnitetl  in  fuiir 
wet>ks,  and  tltat  only  a  slight  defoimity  and  a  little  &tiffnt<ss  remained. 
Physicks  patient  miide  a  perfect  recovery* 

"' The  same  result/*  says  Poinsot,  **n>llowe<I  in  Dr.  Scott  BatSam^^s 
patient,  in  whom  tlie  difficulty  in  flexion  and  extension  which  existed  at 
iirst,  disa|ijKM»re<l  in  a  few  weuks.  In  the  ca.*iie  of  A 1  hi n dale,  the  disloca- 
tion had  remained  unreduced,  liut  n**  mention  is  made  of  the  kind  of 
dressing  employed  at  thu  beginning.  In  Lorinsier's  case,  the  tnovenieiitA 
of  the  elbow  remaiiKMl  limited,  the  patient  could  only  flex  the  forearm  to' 
a  right  angle.  On  the  contrary,  Kiehet's  patient  showed  no- remaining 
trace  of  the  accident  when  she  left  HutebDieu  at  the  end  of  fifty-twd 
days.  It  has  already  been  seen  that  in  Lotzbd-ik's  cases,  the  result  ira«»j 
no  less  favorable/' 

Let  us  retuvn  to  the  examples  verified  Ity  dissection  and  tn  the  cabiiiet' 
specimens.      Rejecting  the  doubtful  specimens  belonging  to  Dr.  Gibson^ 
and  that  of  Lotzbeck,  also  those  of  "'  Hodges,^  of  Gripat,  and  of  Ulrieh?i 
where  there  was  no  opportunity  to  get  a  history  of  the  fracture,  as  well 
tlisit  of  Allandale,  where  it  is  ilifficult  to  <leteruiine  what  pari  of  the  tnmorj 
surrounding  the  Itumerus  and  ulna  is  due  to  the  consolidation  of  thi 
fracture. ' *  (Poinsot*) 

In  the  specimen  described  liy  Gurlt,  M'ithont  a  hiatory,  tlie  frmgrnefn^ 
is  united,  in  position,  with  exulierant  callus  on  the  anteri(»r  surfkce. 

And  in  the  specimen  referred  to  by  Bryant,  the  eoronoid  process  an^ 
a  j>ortion  f>f  the  head  of  the  radius  liaving  been  broken,  bony  union  hi 
taken  [dace  without  displjicenient  *d  either. 

Samuel  Cooper  says  that  in  the  case  of  the  Univei*sity  College  specimen 
the  radins  remains  dislocated  forwards  ami  upwards,  and  the  olecranoi 
IB  displaced  backwards,  Ijut  he  does  not  say  whether  the  eoronoid  proce: 

*  Th©  case  of  H<)dges  probably  her©  referred  to,  and  reported  liret  in  1S66,  toI.  11 
\y.  S83,  of  tb(3  Boston  Medk'iU  and  Surgical  Journal,  ana  ^ubsequeiilty  in  vol,  96, 
ihf  cif  the  iume  jntmial,  wus  nut  proporly  spoaking  a  fVacturc  of  the  eoronoid  procc 
but  a  longitudinal  tnicture  of  the  uppr  end  of  the  ulna. 


he 
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iiUmI,  nor  df^ycrilK'  its  position  :  but  Sir  Astley  informs  ti?  tliat  in 
exaui|ile  st*t.*ii  iiutl  «lii*sei*t«.Ml  Uy  liim  the  process  was  united  by  liga- 
ment, wlndi  wa8  sufficiently  long  and  tiexil>Ie  to  jillow  the  frngnient  to 
ni«tv**  upwanlii  :ini]  downwurds  in  the  motions  of  flexion  uri4  extension. 
In  the  absence  of  other  testin»<»nY,  we  may  be  allowed  to  express  iin 
i'ln   that  when   the  frnciure  lisis  taken  place  ucross  tlie  sumnnt  or 
'    the  insertion  of  tl»e  bnichialis  anticits.  nothint^  but  a  li^jfumentous 
union  ci*n  be  regarde«i  as  pos^sible,  since  tlie  iVa^'mcnt  can  only  derive 
ftivtirisliment  from  a  few  untorn  tibi^s  of  the  capsule  and  perbajjs  of  the 
It4:rnat  lateml  ligaments;  and  although  it  may  not  be  displaced,  it  can- 
^l  have  the  advantage  of  impaction,   H|M»n  which  jdone,   I  suspect,  a 
nclure  of  the  nei*k  of  the  femur  within  the  capsidc  must  rely  for  a  bony 
ttuion.  if  it  ever  does  so  unite.     If,  however,  the  fracture  hits  taken  j)Iace 
Kt  the  base,  an<l  fortunately  it  has  not  liecome  much  displaced  by  the 
irve  of  the  e<iueus«ion  against  the  humerus,  it  does  not  seem  to  me 
ipnibable  (hat  under  favorable  cii^umstanees  a  bony  union  might  occur, 
will  be  reinembere<l  that  a  g<KHl   |Hn*tion  of  the  attachment  of  the 
achialis  anticus  is  still  below  the  fracture,  and  the  remaining  fibres  are 
therefore  very  likely  to  dis|j!rice  the  fragment,  esjieeially  when  the 
in  sufficiently  tlexed,  so  as  |>ro|»erly  to  relax  this  muscle. 
'  will  be  of  small  importance,  however,  whetlier  the  union  is  bony  *»v 
Qentous,  provideil  only  there  is  not  great  displacement. 
Treatrriefit. — Whatever  view  we  Uike  of  the  mechanism  or  pathology 
this  accident,  the  nitiMonl  mode  of  treatmerit  wonld  seem  to  be  to  tlex 
be  arm  at  a  right  angle,  and  retain  it  a  stjffir-ient  length  of  time  in  that 
ifie^ition  :    not  forgetting,  however,  the  danger  **f  ancliylosis  fi'ora  long- 
Dotinued  confinement  in  one  position. 

An  angular  splint  may  be  usefid  in  preventing  motion  at  fii*st,  hut  I 

biiik  it  ought  not  to  be  continued  beyond  seven  or  ten  days  at  the  most. 

Lfier  this,  a  simple  sling  is  all  tiiat  is  necessary,  since  from  this  jjeriod 

ymv  iuotion  must  be  given  to  the  joint  if  we  wuuld  take  the  j^roper  pre- 

iutit^DH  to  prevent  stiffness.     Sir  Astley  Cooper  thought  the  limb  ought 

.be  kepi  immovable  three  weeks,  and  Velpeau  | (referred  lour;  but  I 

_  ot  agree  with  them,  believing  that  the  question  of  the  future  moluHty 

"^the  elbow-joint  is  vastly  more  important  than  the  question  of  a  bony 

Iig}iinentous  union  between    the  fragmcntM.       L'ou|ter   says    that  he 

l4>pted  in  the  tretitment  of  the  case  rei>rn*tefl  by  him,  extreme  flexion  ; 

It  both  Physick  and  Fahnestock   pbiced  the  ann  at  right  angles*,  and 

*  ■  Astley  CVw^per  has  reconnuended  the  same  i>osition.     The  latter  posi- 

i>ti  has  always  the  advantage  in  case  permanent  anchylosis  occui*s,  and 

lie  fc»nner  cannot  add  much  to  the  chance  of  eomjdete  replacement  of 

ki*  fragment. 

Bandages  are  only  serviceable  to  retain  the  splint  in  place,  and  they 

li?  he  thrown  aside  as  soon  as  the  splint  is  removed. 


S  3.  Shaft  of  the  TTlna. 

Cau^t'H. — ^Thc  shaft  of  the  ulna,  wiieii  it  alone  is  the  seat  of  fracture, 

genendly  l*roken  by  a  direct  blow.     I  have  never  seen  an  exce])ticm 

ibii»  rule;  but  Voison   related  in  the   Gazette  Medicale  for  18-33  a 
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single  exception,  in  which  it  was  aiid  to  have  been  broken  by  a  fall  upon 
the  palm  of  the  hand.  Malgaigne  thinks  it  is  most  often  broken  iriffl 
one  seeks  to  ward  off  a  blow  with  the  arm ;  but  it  has  happened  mort 
often  to  me  to  see  it  broken  by  a  fall  upon  the  side  of  the  arm. 

Point  of  Fracture^  IHreetion  of  Displacement  et^. — In  an  analysis  of 
thirty-six  Ciise.^,  I  find  the  shaft  has  been  broken  eleven  times  in  its 
upper  third,  fourteen  times  in  its  middle  third,  and  ten  times  in  itii  lower 
third.  All  portions  seem,  therefore,  to  be  about  equally  liable  to  fea- 
ture.    I  think,  also,  the  fractures  have  generally  been  oblique. 

Contniry  to  what  has  been  observed  by  other  writers,  I  have  noticed 
that  no  law  prevailed  as  to  the  direction  in  which  the  fragments  have 
become  displaced ;  the  broken  ends  being  found  directed  forwards,  back- 
wards, inwards,  or  outwards,  according  to  the  direction  of  the  blow 
which  has  occasioned  the  fracture ;  and  this  is  in  accordance  with  the 
general  rule  in  other  fractures  occasioned  by  direct  blows.  No  doubt, 
however,  other  things  being  equal,  the  tendency  of  the  lower  fragment 
would  be  toward  the  interosseous  space,  in  consequence  of  the  acti<>n  rf 
the  pronator  quadratus  in  this  direction;  while  the  upper  fragment, 
owing  to  its  broad  and  firm  articulation  at  the  elbow-joint,  can  only  be 
displaced  forwards  or  backwards,  at  least  to  any  great  extent. 

Complications. — In  no  case  of  the  shaft  of  a  long  bone  have  I  fonnd 
serious  complications  more  frequent  than  in  fractures  of  the  shaft  of  the 
ulna.  Four  have  been  compound ;  twelve  complicat^l  Avith  a  forward, 
or  forward  and  outward  dislocation  of  the  head  of  the  rsidius ;  one  with 
a  partial  dislocation  of  the  lower  end  of  the  radius  backwards ;  and  one 
with  a  dislocati(m  of  both  radius  an<l  ulna  backwards  at  the  eUM>w-joint 
It  will  be  seen,  tlierefore,  that  eighteen,  or  nearly  one-half 
of  the  whole  number,  have  been  seriously  complicatetl. 

Sjpnptoms, — Occasionally  this  fracture  is  found  to  exi?l 
witliout  sensible  displacement.  In  such  cases  the  diagnoris 
is  sometimes  difficult,  and  can  only  be  determined  by  the 
crepitus  and  mobility.  If,  however,  the  ulna  is  firmly 
seized  above  and  below  the  jmint  which  has  sufTereil  con- 
tusion, and  pressed  in  opposite  directions,  these  signs  will 
generally  be  sufficiently  manifest,  and  will  render  the 
diagnosis  certain. 

J^it  in  cases  where  there  is  considerable  displacement, 
the  inner  margin  of  the  bone  is  so  superficial  as  to  enable 
us  to  detect  its  deviations  with  the  eye  alone,  or,  when 
swelling  lias  aln»ady  occurred,  by  the  fingers  carried  firmly 
and  slowly  along  this  margin. 

If  the  head  of  the  radius  is  dislocate<l  also,  the  displace- 
ment of  the  broken  ends  of  the  ulna  must  ahvays  W  con- 
siderable, and  tlie  consequent  defomiity  jmlpable.     I  have 
known  one  instance,  however,  in  which  a  surgeon  living  in 
the  neighboring  ])rovince  of  Upper  Canada  recogniied 
and  re(biced  a  dislocation  of  the  radius  and  ulna  back- 
wards, but   did   not  detect  a  fracture  of  the   nlna  two 
Fracture  of  the       iiulies  above  its  lower  end.     Six   months  after,  in  the 
ehuftof  thcuinii.     month  of  March,  iSoG,  the  patient  called  ujKm  uie  with 
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nuked  deformity  near  the  wrist,  occasioned  by  the  backward  projec- 
on  of  the  broken  ulna,  and  witli  a  complete  loss  of  the  power  of 
ipinttion.  It  will  not  surprise  us  that  this  fracture  was  overlooked 
hen  we  learn  that  the  man  had  fallen  fifty-five  feet. 
Prognons. — In  simple  fractures  the  prognosis  is  generally  favorable, 
nee  DO  overlapping  can  occur,  and  the  lateral  displacements  are  not 
waDy  sufficient  to  produce  a  marked  deformity,  or  to  interfere  mate- 
illy  with  the  functions  of  the  arm ;  yet  it  is  not  unfrequeut  to  find  the 
igments  inclining  slightly  forwards  or  backwards,  inwards  or  outwards, 
the  fi'agments  fall  toward  the  radius,  I  have  noticed  in  three  or  four 
ittDces  a  slight  projection  of  the  lower  end  or  styloid  process  of  the 
IS  to  the  ulnar  side;  but  not  interfering  in  any  degree  with  the  motions 
the  wrist-joint. 

I  have  seen  a  dislocation  of  the  head  of  tlie  radius  left  unreduced  nine 
les  after  a  fracture  of  the  ulna,  and  in  each  example  the  forearm  was 
ntened.  A  boy,  jet.  17,  was  struck  by  a  locomotive,  and  severely 
nred  in  various  parts  of  his  body,  June  5,  1855.  I  saw  him,  wim 
)  very  intelligent  country  practitioners,  a  few  hours  after  the  accident, 
e  whole  left  arm  was  then  greatly  swollen.  Crepitus  was  distinct, 
i  we  easily  recognized  the  fracture  of  the  ulna  about  three  inches 
ow  its  upper  end,  with  which  an  open  wound  was  in  direct  communi- 
bn.  We  suspected,  also,  a  dislocation  of  the  head  of  the  radius 
irards,  but  as  we  could  not  make  ourselves  certain,  and  finding  that 
arm  was  in  such  a  condition  as  to  preclude  any  further  manipulation 
hout  greatly  diminishing  the  chance  of  saving  the  limb,  we  made  no 
Mnpt  at  reduction,  but  laid  the  arm  upon  a  pillow  and  directed  cool 
ter  lotions. 

Kt  no  subvseciuent  period,  in  the  opinion  of  the  medicjil  gentleman 
3  was  left  in  charge,  <lid  a  favorable  opportunity  occur  to  reduce  the 
ias;  and  at  the  end  of  two  months  I  found  the  ulna  united,  with  the 
zments  bent  forwards  and  outwards  toward  the  radius,  while  the 
d  of  the  radius  lay  in  front  of  the  humerus.  The  foreann  was 
trtened  three-<[uarters  of  an  inch.  He  could  flex  his  ami  freely  to  a 
ht  angle  and  a  little  beyond ;  and  he  could  straighten  it  perfectly, 
ud  slightly  pronated,  with  partial  loss  of  supination.  Whole  arm 
fflv  as  strontj  and  as  useful  as  before  the  accident, 
ihe  second  case  occurred  in  the  person  of  a  man  jet.  26,  residing 
mt  twenty  miles  from  town,  and  was  occasioned  by  the  kick  of  a 
"se.  This  was  also  a  conijK)und  fracture.  It  does  not  appejir  that 
surgeon  discovered  the  dislocation  of  the  i*a<lius,  but  supposed  that 
ras  a  frjicture  of  both  bones.  On  the  ninth  day  the  patient  became 
iatisfied  and  dismissed  his  surrreon,  but  eiuployed  no  other. 
)ct.  1,  1849,  eleven  weeks  after  the  accident,  he  called  upon  me.  I 
id  the  ulna  united,  with  a  manifest  displacement,  but  I  could  not 
over  that  there  had  been  any  fracture  of  the  radius.  The  head  of 
radius  was  in  front  of  the  external  condyle,  and  a  depression  existed 
■e  it  formerly  articulated.  When  the  ann  was  flexed,  the  head  did 
'trike  the  humerus  so  as  to  arrest  the  flexion,  but  it  glided  upwards 
jatwards  along  the  inclined  base  of  the  external  condyle.     He  had 
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already  1>egun  to  use  his  arm  considerably  in  labor.     The  foreann  ^'^ 
shortened  one  inch. 

Three  times  I  have  noticed  after  the  lapse  of  several  years  that  tfc^ 
foreann  could  not   be  perfectly  supinated;    but   pronation  was  never 
permanently  impaired.     I  think,  also,  that  the  motions  of  flexion  anJ 
extension  liave  always,  except  where  the  radius  has  remained  dislocate<I, 
been  completely  restored  soon  after  the  splints  were  removed;  and  even  in 
these  latter  cases  it  is  only  extreme  flexion  which  has  been  hindered. 

I  have  occjisionally  met  with  examples  in  which  this  bone  has  6iW 
to  unite,  and  Muhlenber«^,  in  his  tables,  records  sixteen  cases. 

Treatment — In  simple  fmcture  we  must  look  a^refully  to  the  latenl 
deviation  of  the  foigments ;  and  if  they  are  found  to  be  salient  forwarJs 
or  backwards,  pressure  made  directly  upon  or  near  their  extremities 
restoi-es  them  to  place,  but  it  often  requires  considerable  force  to  accom- 
plisli  this.  A  gentleman  fell  and  broke  the  right  ulna  near  its  middle. 
He  came  immediately  to  me,  and  I  found  the  fragments  displaced  back- 
wards. Pressing  strongly  with  my  fingers  they  sprung  forwards  with  a 
distinct  crepitus,  and  I  thought  they  were  now  in  exact  line.  A  browl 
and  well-padded  splint  was  applied  to  the  forearm,  and  I  took  esjiecial 
pains  with  comi)resses  nicely  adjusted,  from  day  to  day,  to  keep  every- 
thing in  place.  The  arm  was  placed  in  a  sling.  Eight  months  after 
the  accident  this  gentleman  died  of  cholera,  and  I  was  pennitte*l  to 
dissect  the  arm.  I  found  the  fragments  well  united,  but  with  a  vert 
j)alpable  projection  of  the  fragments  backwards,  in  the  direction  in 
Avhich  they  were  at  first. 

If  the  displacement  is  in  the  direction  of  the  radius,  it  is  more  diffi- 
cult to  overcome,  l>ut  its  necessity  is  much  more  urgent,  since,  if  the 
fragments  fall  completely  against  the  radius,  a  b<my  union  may  take 
j)lace,  occasioning  a  (Complete  loss  of  the  ])ower  of  pronation  and  of 
supination. 

While  moderate  extension  is  being  made,  and  the  hand  is  wdl  snp^ 
nated.  the  fingers  of  the  surgeon  should  be  pressed  firmly,  an«l  in  !*|>itf 
sometimes  of  the  complaints  of  the  patient,  between  the  nidius  sind 
ulna,  and  the  fragments  of  the  broken  ulna  fairly  pushe<.l  out  fn»m  ihe 
radius. 

The  forearm  may  now  be  laid  in  the  usual  position  against  tbe  frout 
of  the  chest,  midway  between  supination  and  pronation,  and  tbe  si'"^ 
splints  applieil  and  in  the  manner  which  we  shall  hereafter  descril»e  for 
fractures  of  tlio  shaft  of  both  bones. 

We  onglit,  however,  es]>ecially  to  bear  in  mind  the  danger  of  jmsh- 
ing   the   fragments   toward   the   radius,  by   alloAving   the   sling  or  the 
bandage  to  ]-e>it  against  the  middle  of  the  ulnar  side  of  the  bone.    ^^ 
pievent  this  the  sling  ought  to  su|)port  the  arm  by  j>assing  oidy  under 
the  hand  and  wrist,  or  the  forearm  may  be  laid  in  a  firm  gutter,  wbicB 
will  toucli  the  foreann   only  at  the  elbow  and  wrist,  or  it  may  W  lw« 
U|)on  its  back,  as  suggested  and  j)ractised  by  Scott,  and  also  by  Fleurv, 
the  latter  of  whom,  according  to  Malgaigne,  had  a  case  which  had  l>een 
tn-ited  in  tin*  ])osition  of  seTni-])ronation,  and  which  remained  not  only 
di-iplaced,  but   refu>ed   to  unite:  hut  when  the  arm  Avas  supinated,  tbe 
fragments  came  at  once   into  contact,  and  bony  uni<m   speeilily   took 
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Tliis  position  niny  he  lulopted  whenever  it  is  foiincl  tc»  be  pnic- 
le:  hut  llie  ))Oj*itii»n  of  .semi-proMiitioii  is  genenilly  much  tiiore 
eomfartabie  to  the  patieut,  at  lestst  wlieii  the  foieiirdj  i.s  Wu\  across  the 
eheftt.  and  I  have  found  very  few  patients  who  would  submit  to  a  position 
of  complete  supination* 

In  fi'actures  accomj>anietl  with  diskjcations  of  the  head  of  tlie  radius 
forwards  or  backwanU,  nntliiiig  shouhl  prevent  the  immediate  reduetinn 
f»f  the  dishxifction  but  n  deiuoustratinn  of  its  inipossibility,  or  a  condition 
of  the  limb  which   would   render  manipulation  hazurdous.     It  can  be 
bleed,  generally,  by  pushing  forcibly  ujion  the  be<id  of  the  bone  in 
le  diriH^tion  of  the  socket,  while  the  arm  is  moderately  flexed  m  m  to 
Anx  the  biceps,  and  while  extension  is  being  made  at  tlie  for ea I'm  by 
i^tant.     In  makin;i  the  counter-extension,  care  should  be  taken  to 
the  I(*wer  end  of  the  humerus  by  the  condyles,  rather  tlian  by  its 
lerior  aspect,  by  wliieb  precaution  we  shall  avtud  pressing  upon  and 
Tendering  tense  the  tendon  of  tlie  biee|is. 

July  29,  1845,  a  lad,  set.  iK  fell  from  his  bed,  breaking  the  idna  and 

flialocating  the  head  of  the  radius.     Dr*  Austin  Flint  was  called  on  the 

filUowing  morning,  and  at  his  rccpiest  I  wa.s  iiiviteil  to  see  the  patient 

ith  him.     We  ibund  the  ulna  broken  obliquely  near  its  middle,  and 

le  head  of  the  nidi  us  tlislocaterl  forwards.     While  Dr.  Flint  seized  the 

Ibow  in  front  of  the  condyles,  I  made  extension  from  the  hand,  the 

»refinn  being  slightly  flexed  upon  the  arm,  and  at  the  same  moment  I 

usIuhI  forcibly  the  head  of  the  nidius  back  to  its  socket.    The  reduction 

a^  aecf»mplished  easily  and  completely. 

We  then  dressed  the  arm  with  an  angulai*  splint,  constructed  with  a 

lint  opposite  tlie  elbow.     This  was  laid  upon  the  palmar  surface,  and 

111*  whole  was  nicely  padded,  especial !y  in  front   of  the  head  of  the 

"us.     In  two  weeks  pasteboard  was  substituted  for  the  angular  splint. 

I  Uie  end  of  six  weeks  I  was  pei*mitled  to  examine  the  arm,  and  found 

€•  head  of  the  nidius  perfe^-tly  in  place,  but  the  points  nf  fnicture 

i*rhtly  salient.     All  of  the  mritifjus  of  the  arui  were  fully  restoivd. 

Jane  2,   1845,  C.  C  ;et.  9,   fell  upmi  his  ami,  breaking  the  (dna 

lii|Uelr  near  its  middle,  and  rlislocating  the  head  of  the  radius  for- 

ardfi.     I>r.  J.  P.  White  being  called,  requested  me  to  visit  the  patient 

with  him.     W^e  found  one  of  the  broken  fragments  protruding  through 

e  skin,  on  the  inside  of  the  arm. 

With  great  ease,  and  by  simply  pres.sing  with  considerable  force  upf>n 
the  hejid  of  the  radius,  it  was  made  to  slide  into  its  socket.  The  case 
wa^  left  in  charge  of  Dr,  White. 

Five  weeks  after,  I  found  all  of  the  motions  of  the  forearm  cmnpletely 
tore*!,  except  that  he  couhl  not  extend  it  perfectly.  The  head  of  the 
iius  wtts  also  a  little  more  proniinent  in  front  than  in   the  opposite 

Four  or  five  years  later,  the  firojection  of  the  head  of  the  nidius  had 
fLBappeared,  and  the  functions  of  the  arm  were  perfec^t. 

In  Dr.  Muhlenberg's  tables  of  delayed  and  non-union,  resection  was 
liractised  three  times,  but  with  no  recorded  cures.  This  is  a  result 
rhich  might  reasonably  be  expectcfl ;  while  drilling  was  practise*!  six 
ilB€«;,  with  five  successes. 
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§  4.  Fracture  of  the  Styloid  Process  of  the  ITlna. 

The  occasional  complication  of  a  Colles's  fracture  with  a  fracture  of 
the  styloid  process  of  the  ulna  has  already  been  noticed..  Much  more 
rarely  this  process  is  broken  alone,  as  a  result  of  direct  violence. 

I  am  unable  to  speak  of  the  symptoms  or  treatment  of  this  accident 
farther  than  to  say,  that  it  must  be  easily  recognized  by  its  mobility, and 
probably  by  the  presence  of  crepitus ;  and  that  its  treatment  demands 
immobilization,  while  the  wrist  is  maintained  in  a  straight  position,  or  in 
a  position  slightly  inclined  towards  the  ulna.  At  least  a  fibrous  union 
ought  thus  to  be  easily  obtained. 


CHAPTER  XXIV. 

FRACTURES  OF  THE  RADIUS  AND  ULNA. 

Causes. — In  a  majority  of  the  examples  of  this  fracture  seen  by  me, 
which  have  been  of  such  a  character  as  to  warrant  an '  attempt  to  save 
the  limb,  the  accident  has  been  occasioned  by  a  fell  upon  the  palm  of  the 
hand  while  the  arm  was  extended  in  front  of  the  body.  Yet  this  canfle 
is  not  so  constant  as  in  fractures  of  the  radius  alone,  since  a  considerable 
number  have  been  occasioned  by  direct  blows ;  and  if  we  were  to  add  to 
this  estimate  all  of  those  bad  compound  fractures  which  have  demanded 
immediate  amputation,  the  proportion  of  fractures  occasioned  by  direct 
and  indirect  l)lows  might  be  found  to  be  pretty  nearly  balanced. 

Point  of  Fracture,  Character,  Direction  of  Displacement^  efc— In  » 
record  of  seventy-two  fractures  of  both  bones,  not  including 
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Fracture  in  the  middle  third. 

fractures,  or  those  demanding  innnediate  amputation,  I  have  found  six 
broken  in  the  u])per  third,  thirty-one  in  the  middle  third,  and  thirty-five 
hi  the  lower  tliird. 

In  one  case  tlie  radius  was  broken  three-( quarters  of  an  inch  above 
its  lower  end,  and  the  ulna  about  one  inch  below  the  coronoid  process. 
Four  of  the  fractures  belonging  to  the  lower  third  were  probably  epi- 
])hvseal  sepamtions. 

!Fifty-eight  were  simfJe,  eight  compound,  one  was  comminuted,  three 
both  compound  and  comminuted,  one  complicated  with  a  fracture  of  the 
humerus,  and  one  witli  a  partial  luxation  of  the  lower  end  of  the  radius. 
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'itli  tlirec  exceptions,  all  of  tlie^e  more  scnou.s  accidents  were  nrrauged 
^tiiong  fractures  «>f  the  lower  tiiird^  and  generally  the  l>oues  had  been 
l»n»keii  near  the  wrist. 

Piirlial,  or  'Vgreen-stick/'  fractures  luive  been  frequently  nbsprved  in 
*'hililri*n,  but  having  treated  of  tliese  iiccident^  fiilly  in  the*  jjeiieral  chapter 
<Hi  Iiu'omplete  Fnieturesii,  I  s)inll  not  think  it  iiece,'*sary  to  uiake  any 
further  ullusiiin  to  theui  in  tlii.^  |»lace, 

PriKfitoisk, — Oenerally  these  hones  unite  in  fn>m  twenty  to  thirty 
lys ;    hut   I   have   seen   the   union   occasionally  <Jelayed    conniderably 
eyand  this  time,  and  thi^  delay  has  occurred  especially  in  tlie  case  of 
be  radius.     Thus*  in  three  cuses  of  compound  and  coiuniinuted  fracture, 
be  ulna  united  within  four  or  five  weeks,  while  the  radius  did  not  unite 
intil  the  ninth  or  tenth  week.     Twice  in  simple  fnietures  the  ulna  has 
lited  in  the  usual  time,  bnt  the  radius  not  until  the  sixteenth  week. 
)iiee  the  ulna  has  united  promptly  and  the  nidius  remained  ununited  at 
lie  end  of  two  vears,  at  which  time  I  practised  resection  of  the  broken 
Wids  of  the  nidius,  and  union  was  speedily  established. 

On  the  other  hand,  I  have  once  seen  the  union  delayed  four  numths 
in  the  ease  of  the  ulna,  when  the  radius  hud  uniteii  in  the  usual  time; 
and  in  one  exaniple  of  compound  fracture  both  hones  reftised  to  unite 
iDtil  after  the  fifth  month.     Muhlen- 
ETg  hai?  recordcil  thirty- seven   cases 
delayed    and    non-union    of    finth 
ones,  out  of  a  total  of  six  hundre^l 
ml  fif\y-8ix  similar  examples  in   all 
be  long  bones. 
A  majority  of  the  whole  number 
&n  by  me  have  united  without  any 
Ippn^ciable  defomiity,  and  fifteen  are 
initwn  to  have  left  some  marke<i  de- 
L»t,   while  two  have  resulttHl   firnilly 
the  loss  of  the  arm.     Of  the  remain- 
t?r  I  cannot  gpeak  positively* 

I  have  seen  tJie  fragments  deviate 
lightly  in  almost  every  direetion,  but 
mifit  ofWn  it  has  been  notited  that  the 
Jeviation  was  to  the  radial  or  ulnar 
ides.  Thus,  in  three  examples,  two 
*  which  had  been  compound  fractures, 
le  bones  have  united  in  such  a  jiosition 
that  from  the  point  of  fracture 
ji>wn wards  the  fVuTann  has  bei?n  de- 
Ie<!tefJ  to  the  ulnar  side,  and  a  marked 
i>ji*ction  has  been  left  at  the  seat  of 
tcture  on  the  radial  side;  while  in 

so  examples,  both  of  which  were  simple  fractures,  exactly  the  opposite 

cuidition  has  obtained,  the  lower  part  of  the  forearm  being  deflected  to 

he  radial  side. 

In  most  cases  theliat*d  has  bucn  left  with  some  tendency  to  pronation: 

many  instances  this  tendency  was  very  slight  and  scarcely  ap|U'eciable, 
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but  in  others  it  has  been  quite  marked,  so  that  the  patients  have  b^^ 
wholly  unable  to  supine  the  forearm  except  by  a  motion  of  the  humer* 
in  its  socket. 

From  what  has  been  said,  it  must  be  seen  that  the  prognosis  in  these 
accidents  takes  the  widest  range ;  for  while  a  larger  proportion  than  in 
the  cjisc  of  almost  any  other  of  the  long  bon6s,  unite  without  any  ap- 
preciable deformity,  a  considerable  number  delay  to  unite,  or  do  not 
unite  at  all,  and  some,  even  where  the  fracture  is  most  simple,  result  in  the 
complete  loss  of  the  limb.  I  am  not  now  speaking  of  those  more  severe 
accidents  in  which  the  limb  is  at  once  condemned  to  amputation,  and 
which,  in  the  case  of  the  arm,  are  numerous ;  but,  as  I  have  already 
mentioned,  our  observations  here  apply  only  to  ca^es  which  came  under 
treatment  with  a  view  especially  to  the  fracture. 

I  shall  state  the  facts  more  fully,  and  then  perhaps  we  shall  think  it 
proper  to  inquire  why,  when,  as  a  rule,  the  treatment  is  found  to  be  » 
simple  and  successful,  occasionally,  and  pretty  often  indeeil,  it  results 
so  disastrously. 

A  boy,  aged  about  ten  years,  fell  from  a  tree,  April  22,  1856,  fnc- " 
turing  the  right  forearm  near  the  lower  end  of  the  middle  third.    It 
was  evident  that  he  had  fallen  upon  the  palm  of  his  hand,  as  the  lowff 
fragments  were   inclined   backwards,  and   one  of  the  bones  had  bea 
thrust  through  the  skin  on  the  front  of  the  arm. 

It  was  at  first  dressed  carefully  by  Dr.  Wilcox,  but  the  father  of  the 
lad,  on  the  following  day,  placed  him  under  the  care  of  an  empiric. 

Six  days  after  the  fracture  occurred  I  was  called  to  see  him,  with 
several  other  gentlemen.  He  was  then  suffering  under  a  severe  attack 
of  tetanus  which  had  commenced  the  night  before.  His  arm  was  much 
swollen  and  very  painful.     He  died  the  same  evening. 

I  was  unable  to  learn  very  particularly  what  had  been  the  treatment 
since  the  patient  was  seen  by  Dr.  Wilcox,  except  that  the  bandages  had 
been  most  of  the  time  very  tight,  and  that  the  empiric  had  apjJied 
stimulating  liniments,  the  boy  constantly  complaining  greatlv  of  the 
pain.  I  found  the  ann  done  up  in  a  most  slovenly  manner  with  several 
narrow  si)lints,  underlaid  with  loose  and  knotty  fragments  of  cotton- 
batting. 

We  removed  all  of  these  immediately,  and  laid  the  arm  upon  a  cushion 
supported  by  a  board,  to  both  of  which  the  arm  was  lightly  secuml  by 
a  few  turns  of  a  ])andage;  cool  water  lotions  were  diligently  applied, 
and  chloroform  administered  by  inhalation;  but  the  fatal  event  wis 
delayed  only  a  few  hours. 

I  shall  not  stop  to  inquire  the  cause  of  a  result  so  unfortunate,  wheie 
the  treatment  has  been  so  ])alpably  unskilful. 

I  have  already  mentioned  one  case  of  gangrene  of  the  hand,  after  i 
fracture  of  the  lower  part  of  the  humerus.  Norris,  in  a  note  to  tb 
American  edition  of  Liston's  Surgery,  mentions  a  case  which  cami 
under  his  observation  in  the  Pennsylvania  Hospital,  the  fracture  havini 
taken  j)lace  just  above  the  condyles;  and  still  another  has  been  relate 
to  me  lately.  I  have  ])rought  together  also  no  less  than  six  cases  • 
sloughing  of  the  arm,  after  fracture  of  the  radius,  and  one  of  sloughii 
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fnnii   tiji^ht    bafitliigin^,  where  tJie   nidJU!*  was  sapposed  tn   be  Inoketi, 
ait}i(Miglt  the  (li^^seetion  pr*»ves  that  it  ysim  not, 

!l^^f.»Tt  Smith  wiys  that  siiuihir  ni>es  have  been  reconlerl  in  the  Gazrtd; 
M'  ii'  ah\  To  the^e  I  shall  mow  a»J(l  eight  examples  of  sloughiug  Jifter 
fraeture  of  t»rith  raditiM  ami  uhia;  making  a  totsd  of  i^ighteen  exisen  in  the 
upper  extremities,  in  luhlition  to  those  reported  in  the  Gazette  Mtdwakf 
an  exact  account  of  which  I  fiave  not  Hc*en* 

Jnhn  McGmth,  let,  iK  fell,  July  2,  1847,  from  a  ladder,  about  thirty 
fcvl  t^i  the  ground,  breaking  the  right  rndiiis  and  tdna  in  their  middle 
tltirtls.  A  gurgeon  wa^  in  attendance  al>ont  four  or  five  hours  after 
thr  neeident  occurred.  He  then  re«Juced  the  fnictures  and  apjilied  tw«» 
hro«id  splints,  one  on  the  prdmar  arul  one  on  the  dorsal  suHaee  of  the 
fiiretimu  Whether  a  roller  was  first  applied  to  the  arm  or  not,  I  am 
tumble  to  say.  The  «plints  were  secured  in  place  by  a  roller  and  the 
arsM  laid  in  a  ^ling. 

Tljt'  third  day  was  our  national  holiday,  and  the  f)atient  wa.s  not 
visited.  Nor  wa^  he  seen  on  tho  fnunli  day,  not  being  found  at  home, 
On  the  fifth  day  the  surgeon  remove*!  the  Ijandage^  and  found  the  arm 
gangrenous;  and  within  an  hour  afterwards  I  was  requested  to  see  it 
aluo, 

I  found  him  lyiiig  in  a  miserable  uj»artment,  with  bis  right  arm 
resting  up<^n  a  pillow.  The  ann,  fnrr^arm,  and  hand  were  gangrenous 
thnrngh  their  whole*  extent;  and  the  skin  of  the  right  side,  on  tJ>e 
fnjnt  of  the  chest,  had  aHSimied  a  du><ky  color,  the  extreme  margin  of 
which  wa8  indictxted  by  an  abrupt  ereseentic  line.  The  thumb  and 
finger*  were  black.  His  countenance  wsi.m  bright  and  cheerful,  and  his 
mind  intelligent :  pulse  T^').  and  soft :  tongue  clean.  He  had  slept  un- 
disturbed the  niglit  before,  anil  he  had  all  aloijg  felt  perfectly  well, 
(*xcept  tfiat  he  had  a  slight  diarrlHca,  I  wii.m  a^Msured  by  the  t^urgeon, 
and  by  all  of  the  family,  that  the  bandagei^  had  not  been  applied 
tightly;  but  we  were  told  that  on  the  third  day  of  the  accident,  having 
been  locked  into  the  house  by  his  mother,  whf>  wa*^  a  peddler,  he 
climbe<l  out  of  the  window;  anrl  that  during  all  of  that  and  most  of 
the  W lowing  day  he  wjis  running  about  the  streets  firing  crackers, 
during  most  of  which  time  his  ami  was  removed  from  the  sling  and 
hanging  by  his  side.  On  the  morning  of  the  fourth  <lay  his  mother 
noticed  that  his  fingers  were  black,  but  she  thought  they  were  stained 
with  powder. 

We  onlertnl  him  to  take  onc-ipiartcr  nf  a  grain  of  opium  every  f<mr 
hours,  and  applied  a  yeast  poultice  to  the  arm.  On  the  seventn  day 
the  gangrene  was  still  extending,  and  the  pulse  wa^  Ilia;  yet  he  con- 
linued  to  feel  weli  and  to  eat  as  usuab  On  the  tenth  ilay  the  line  of 
demarcation  had  commenced  opp"M*ite  the  shoulder-joint:  and  the  cres- 
centic  discolonition  on  the  breast,  which  had  at  first  spread  rapidly  until 
it  covered  nearly  the  whole  upper  half  of  the  chei^t,  was  <juite  faint,  iti 
some  parts  alumst  lost. 

In  n  few  days  more  he  was  removed  to  the  county  almshouse,  the 
seimration  continuing  nipidly  to  take  jilace  until  the  arm  fell  off  at  the 
*  Cudder-joint ;  aft4?r  which  he  made  a  good  recovery. 

child,  two  years  and   three  months  old,  had  fiillen  from  a  chair 


384 


FRACTURES    OF    THE    RADIUS    AND    ULNA. 


n\Htu  die  tl«Mir,  n  distance  nf  ubout  two  feet.  A  German  phriicn& 
lieing  Cii!k*rl,  Ibiitid,  as  lie  helieveri,  a  tVsictui'e  of  both  bone*  of  l«t*  Irft 
arm.  The  fracture  was  near  the  middle.  He  immediately  apiilitn)  4 
roller  frnm  the  fingers  to  the  elbow,  unvl  over  tbis  three  narrow  splintJi 
made  of  the  wnod  of  a  eignr-box.  One  of  these  wa§  laid  umu  llit 
pjihntir,  one  u|>nn  the  dor?^ub  ancl  one  upon  the  radial  side  of  tlie  f«trt» 
arm,  and  the  wliole  were  b«ninil  together  hy  another  roller.  From  tliia 
time  until  the  tenth  day  the  child  continued  to  play  about  on  the  ft 
Ten  days  after  the  aecident  oeeun-ed  the  doctor  noticed  that  the  u\ 
.side  of  tlie  little  finger  was  blue.  The  bambgeif  w^re  immedintelj 
moved,  aiul  were  never  again  a]>plied  tightly. 

Three  or  four  days  after,  I  was  re(|uest€Hl  to  i*ee  the  arm  urilli 
attending  physician.  The  gangrene  had  continued  to  extend,  itivolvil 
now  the  whole  of  the  little  linger  and  most  of  the  thumb.  There  wi 
also  gangreuons  spots  r>ver  the  hand  and  forearm,  extemling  to  wilbil 
one  inch  from  the  elbow-joint;  these  spots  were  more  numerous  iu  fmw 
and  on  the  hack  <if  the  forejirm,  and  seemed  to  eonespond  to  the  pres- 
sure of  the  splint*^.  The  band  was  nmch  swollen,  and  abo  the  anu 
above  the  line  of  the  gangrene.  The  sloughs  had  alrt^ady  comment 
to  be  thrown  «»ft*,  and  the  gangiene  was  only  extending  in  a  few  jioini 
The  child  a[»peared  well  and  rather  playful,  except  when  the  ann  i»m 
Iteing  dresse<L     I  ordere<l  a  yeast  poultice,  and  a  nourishing  diet. 

I  have  since  learned  that  the  arm  anil  a  large  portion  of  the  hand 
finjdly  saved 

Al>out  the  year  186*5,  a.s  near  as  I  can  remember,  a  lad  aged  al 
nine  years  was  brought  to  the  Long  Island  College  Hospital  Dii^^jienaiarj. 
with  a  fraeture  of  the  radius  anil  ulna.  It  wa^^  dressed  by  the  visiting 
Kurgefjn  witJi  sj)Iints  and  bandages.  He  did  not  return  to  the  Dispensjiry 
as  iiircM^'ted  to  do,  and  on  the  third  m'  fourth  day  portions  of  the  arm  and 
harol  were  found  in  a  gani^renons  condition. 

In  March,  18t37,  I  was  ciuisulted  by  the  f«irent«  of  D.  C,  of  Catta- 
rangus  Co.,  N.  Y„  ou  account  of  a  serious  distortion  of  the  hand  and 
forearm,  caused  by  sloughing,  splints  and  bandages  having  been  applied 
by  iier  surgeon  for  a  supposed  fracture:  but  when  examined  by  mc, 
about  ten  weeks  after  the  accident,  there  was  no  evidence  that  the  bone* 
bnd  ever  been  broken.  She  complained  to  her  surgecm  that  the  bandages 
were  too  light,  but  he  thought  otherwise,  and  they  were  n<»t  removtsl 
until  the  tliinl  day,  when  the  gangrene  bad  already  oceurred.  The 
child  was  five  years  old  at  tlie  time  of  the  accident. 

A  yoinig  man.  set.  20,  suffereil  a  simple  fracture  of  the  right  radius 
and  ulna  March  14.  1874.  On  the  sauu^  day  it  was  dressed  with  a 
roller  next  to  the  skin  and  river  this  the  splints.  On  the  following  day 
the  fingers  were  blark,  but  the  same  dressings  wei*e  continued,  and  they 
were  not  rerni>ved  completely  until  the  next  day*  He  was  ailmitted  to 
Bellevue  on  the  16th,  and,  by  courtesy  of  Dr.  Oouley  I  wa^  peimitted  to 
examine  the  arm  on  the  7tb  of  April.  He  had  then  lost  all  of  his 
fingers,  except  a  portion  of  the  thumb,  and  there  were  extensive  slough- 
ing and  suppuration  along  the  forearm.  His  condition  was  very  critictiL 
His  death  took  place  a  few  days  later.     It  is  worthy  of  remark   that. 
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^^^tbe  first  few  hours,  tbere  was  no  pain  in  the  arm,  although  the 
^kfting  had  not  been  removed.^ 

^tAlii^e  Tliompson,  set.  50,  fell  upon  her  left  hand  in  March,  1870,  caus- 
^k  n  compound  fracture  of  the  ratlius  and  yltia,  about  tlirec  inches  above 
^E  wrist-joint.  She  vfeut  at  once  to  one  of  the  New  York  City  Di^peu- 
^keiSs  and  the  surgeon  dressed  tlie  ami  wjth  splints,  applying  the  baud- 
^k^  "innogly/'  Two  days  biter  she  wa.^  brouglit  in  one  of  my  witnis  at 
^blevue^  with  the  back  of  the  bund  and  moHt  of  tlje  forearm  in  a  state 
B  gaDgrene,  evidently  caused  by  the  bandages.  Seven  or  eight  days 
^Ber  »he  died  before  the  house  surgeon  could  reach  her,  from  a  second- 
^■r  hfemorrhage. 

^Hn  tbe  following  case  there  was  probably  no  fracture;  no  doubt  could 
^P entertained,  therefore,  as  to  the  cause  of  the  gangrene: 
Ha  girl,  ict,  5,  fell  upon  the  palm  of  her  band  in  18Ht].  A  surgeon 
Hir  her  within  one  hour,  put  on  two  wooden  splints,  with  cotton-baiting 
Vm  loosely  underneath,  securing  them  with  a  roller.  Half  an  hour  after 
it  was  dressed  the  fingers  were  blue,  and  the  pain  was  so  great  that  the 

tg^m  was  recalled.  On  his  arrival  he  said  it  was  not  too  tight.  On 
following  day  the  condition  was  the  same,  but  the  surgeon  refused  to 
en  the   dressings.     Two  days  later  he  remove*!   the  bandage,   and 

^lid  a  slough  extending  nejirly  the  whole  length  of  the  palmar  surface 

[  the  foreami.     Some  months  later  I  found  the  ami  straight,  but  the 
ail  much  distorted  by  the  cicatrix, 

I  have  now  to  relate  a  C4ise  in  which  sloughing  and  death  occurred  as 
ojiLsequence  of  a  tight  bandage,  the  patient  being  under  my  own 

es  Brachen,  tet  22,  was  admitted  to  ward  12,  Belle vue  Hospital, 
1, 1871,  with  a  fracture  of  the  left  forearm,  near  its  middle,  caused 
the  kick  of  a  horse  on  the  day  before.     On  the  same  day  I  dressed 
fnicture  before  the  class  of  mcElical  students  in  the  hospital,  using  a 
Imar  and  dorsal  board  s]>lint,  cnvereil  and  stuffed  with  cotton-batting, 
accortling  to  my  usual  method;  securing  the  splints  with  a  roller,  incluti- 

flhe  hand  and  forearm.  The  arm  was  then  placed  in  a  sling  and  he 
sent  to  his  ward.  The  following  day  being  Sunday,  I  did  not  visit 
hospital.  On  Monday  I  inquired  for  him,  and  learned  that  he  was 
out  walking  in  the  yard,  Tuesday  I  met  hira,  returning  from  a  walk  iiL 
the  yard,  just  as  I  was  leaving  the  ward.  He  wjis  apparently  in  perfect 
health,  but*  as  I  stopped  him  a  moment  to  look  at  his  arm,  I  saw  that  the 
Hud  was  swollen  and  purple.  The  dressings  were  immediately  removed, 
^■d  the  patient  phiced  in  bed.  There  were  upon  the  arm  two  spots  look- 
^K  like  superficial  sloughs.  He  was  suftering  no  pain»  The  gangrene 
^P&s4'(piei»lly  extended  until  it  involveil  a  large  portion  of  the  band  and 
^fcearm,  and  on   the  eighteenth  day  after  the  receipt  of  the  injury  he 

^tl  will  submit  the  ca^e  without  comment,  except  to  say  that  a  carefiil 
Ud  daily  observation  of  the  condition  of  the  hand,  and  a  prompt  removal 
H^loosening  of  the  dressings  when  tbe  hand  first  showed  symptoms  of 
^Ki)t  of  circulation,  would  prohaldy  have  prevented  this^  disjiiitrout  re- 

^ 1  New  Tork  Joum.  Med.,  Jane,  1874, 
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suit.  The  splints  and  bandages  were  removed  the  first  time  I  sat  him 
after  the  original  dressings  had  been  made,  but  this  was  too  late;  Bome 
one  should  have  seen  the  approaching  cloud  and  before  it  was  reac^  to 
burst.  ! 

South  also  says  that  he  has  seen  one  or  two  instances  of  mortifieitioi    , 
produced  by  splints  applied  too  tightlv,  and  previous  to  the  acceflBionof    ' 
the  swelling  after  fracture,  and  which  had  not  been  loosened  as  the  8wdt 
ing  increased.* 

How  shall  we  explain  the  frequency  of  these  accidents  after  finetoR,  ^ 
especially  of  the  forearm  ?  I 

Malgaigne,  speaking  of  fractures  of  both  bones  of  the  forearm,  re-  i 
marks  that  ^^when  the  displacement  is  considerable,  or  more  espediilf  j 
when  the  outward  violence  has  been  excessive,  we  fi«quently  see  fcUof  j 
a  very  intense  inflammatory  swelling,  and  there  is  no  ftticture  which  com-  *■ 
plicates  itself  so  easily  with  gangrene  under  the  pressure  of  apparatia."' 

Says  Nelaton:  ''If  we  make  choice  of  the  apparatus  of  J.  L.  Petit, 
it  is  necessary  that  it  shall  not  be  applied  too  tightly,  for,  as  Pnrfeswr 
Roux  has  long  since  remarked,  fi^ctures  of  the  forearm  are  those  which 
fiimish  most  of  the  examples  of  gangrene  in  consequence  of  an  inwt 
of  the  circulation.  This  is  easily  understood,  if  we  consider  on  the  one 
hand  the  superficial  position  of  the  two  principal  arteries  of  the  foreann, 
and  on  t)ie  other  the  disposition  of  the  apparel,  which  must  almo0t  in- 
fallibly compress  the  arteries  to  a  great  extent.*'* 

I  do  not  think  that  this  accident  is  due  always  to  the  negligence  of 
the  surgeon.  It  may  be  due  many  times  to  the  carelessness  of  the  parenli 
or  of  the  patient  himself;  as  in  the  case  of  the  boy  who  came  under mj 
own  observation,  and  wlio  lost  his  arm  at  the  shoulder-joint.  Sometimtf 
also  it  may  be  due  ratlier  to  the  severity  of  the  original  injury,  which, 
the  experience  of  every  surgeon  will  prove,  is  occasionally  competent  to 
the  production  of  such  bad  results.  A  number  of  unfortunate  circoB- 
stances  may  have  concurred,  such  as  a  severe  injury,  especially  when 
the  skin  has  remained  unbroken  and  the  effused  blood  has  had  no  opp* 
tunity  to  esaipc — the  broken  bone  may  have  rested  against  the  trunk  rf 
a  main  artery,  causing  an  arrest  of  its  circulation — the  constitution  miT 
be  impaired  1)y  previous  illness,  or  it  may  be  suffering  under  the  shock 
of  the  injury  :  yet  that  it  may  be  and  too  often  is  the  result  of  maltrci^ 
ment  on  the  part  of  tlie  surgeon,  is  undeniable.  It  is  proper,  howewfi 
to  discriminate  between  the  responsibility  Avhich  attaches  to  the  snrgeoi 
as  the  true  exponent  of  the  stjite  of  his  art,  and  that  which  attaches  to 
the  art  itself  as  tau<j;ht  by  the  masters. 

'.fhe  old  surgeons  applied  first  a  roller  to  the  hand  and  foreann,  m* 
over  this  their  various  splints.  J.  L.  Petit  thought  he  had  made  a  Ttltt* 
able  improvement  upon  this  simple  plan,  by  laying  over  the  roller  a 
compress  and  splint ;  the  compress  being  intende<l  to  press  between  tha 
bones,  and  to  anta«ijoiiize  the  action  of  the  roller  in  drawing  the  fragmenta 
toward  each  otlier.  Duverney  believed  that  this  object  would  be  belt 
accomplishe<l  by  placing  the  pad  against  the  skin,  and  under  a  dnmlar 

^  South,  note  to  Chclius's  Surg.,  vol.  i.  p.  69. 

•  Malgaigne,  Frac.  et  Disloc.,  torn.  i.  p.  589. 

•  Mehiton,  Pathologie  Chirurgicale,  p.  735. 
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eottiprr4«s;  while  Desault  deelai-ed  all  of  these  mndcg  ineffieient,  and 
mivnnunrod  a  method  which  lie  regarded  as  aecomplishing  at  oDce  and 
Cfnn|delely  all  of  the  inrlicatiouj* ;  the  stile  pecidiarity  nf  which  method 
C<n»sisUM|  in  placing  gniduated  pads  against  the  wkin,  and  SLTuring  them 
in  [dace  hy  a  ndler.  Boyer  adopted  the  same  method  without  any 
BKHlifiriitidns^  and  Mr.  Hind,  in  his  illustrations  of  fraetui^es,  already 
rfferrxLHl  to,  has  seen  fit  to  recommen<l  the  same,  at  least  iu  fiuctures  of 
the  radian 

It  is  quit<?  obvious  that  between  these  various  methods  tlit-re  remains 
▼err  little  if  anything  to  chrnx^e,  the  differences  being  too  tritling  and 
ttneet^-ntinl  to  claim  serious  consideration*  Each  alike  is  inadeijyate  to 
•cpomplinh  any  atnount  of  useful  pressure  between  tlie  fragments ;  each 
alike  iji  calculated  to  bind  the  bones  one  against  the  other,  and  each  alike 
«xpni9eH  to  the  danger  of  ligation  and  of  gangrene. 

Says  M.  Dujmytren  :  ''  The  practice  of  rolling  the  ann  before  the 
Splints  are  applied,  whether  internal  or  external  to  the  pa<lj^  and  coni- 
pn*?'^'Tt,  lit  eminently  miscbievoiis :  and  instead  of  fuitilling,  directly 
c<>finteraet.s  the  indications  whicli  it  is  most  important  t*>  keep  in  view 
in  the  treatment  of  fnietnres  of  the  forearm/* 

And  notwithstanding  the  same  sentiment  has  been  reiteratecl  by  Vel- 
poaa,  Malgaigne,  Nelaton,  Samuel  Coofier,  Bransby  Cooper,  Erichsen, 
AlBiCAbury,  iribson,  and  others,  yet  we  fiml  the  great  surgeon  of  lleidel- 
hetg^  Ohclius,  reconmieiiding  the  roller  to  be  applied  under  the  splints, 
'  Br  the  manner  of  Desault ;  while  Liston,  Syme,  and  Fergussun,  who 
rliaps  represent  tlie  Edinburgh  school,  use  only  pasteboard  splints 
[>Te  the  compresses,  over  which  is  immediately  applied  the  rotter;  a 
ctice  which  differs  very  little  from  that  recoTrnnendcd  by  Desault,  and 
Cfjuallj  obnoxious  to  criticism. 

Among  the  American  surgefms,  I  believe,  ttie  advice  and  practice  of 
>npnytren  have   received   almost   universid   assent,  <inty  that  we  have 
Iwajsi  eraployeil  splints  much  wider  than  those  recomraemled  by  this 
listJiiji^uished  surgeon.     I  cannot  therefore  agree  with  my  accomplished 
nun.  Dr*  lleynetl  Coates,  if  in  the  following  jmragniph  tie  means 
that  Anieriean  surgeons  generally  adnpi   nesault's  treatment. 
Juci4  at  least  is  not  my  experience,     '*  It  would  be  wrong,"  says  Dr. 
itcfl*  ••  not  to  bear  testim<.my,  on  every  posvsible  occasion,  against  the 
illy  «o  universally  prevalent,  that  induces  surgeons  to  apply  a  ban<lage 
Breecly  to  the  forearm  before  applying  s[»lints  in  injuries  of  tins  char- 
rter.     We  have  often  asked  for  a  rational  explanation  of  tliis  jjractice, 
ithout  effect.     It  is  directly  at  w^ar  with  the  acknowledged  indications 
the  coaptation  of  the  fragments,  and  when   tlie  object  **(  tlie  wliole 
iitus  is  to  thrust  asun^ler  their  extremities,  it  commencc^s  by  l>ind- 
J  them  togetlier*     Few  plans  in  surgery  are  more  generally  followed; 
b«>jie  can  be  more  absurd/* 

(>f  the  estimate  placed  upon  the  roller  by  M.  Mayor,  the  reader  will 

ttdge  by  a  reference  to  the  passage  which  I  shall  ijuote  farther  on,  when 

shall  speak  of  the  value  of  the  interosseous  compresses. 

Amesbury  and   Bransby  Cof»per  use  no  rollers  at  all — not  even  to 

the  splints  in  place,  they  being  made  fast  to  the  forearm  by  straps 
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Mr.  Amesbury  and  Mr.  South  also  endeavor  to  give  to  their  splints 
an  appropriate  shape,  by  having  them  constructed  with  more  or  \m 
convexity.  It  must  be  noticed,  however,  that  the  practice  of  these  two 
gentlemen  is  very  dissimilar,  for  while  Mr.  South  applies  the  convex 
surface  of  his  splint  to  the  interosseous  space,  Mr.  Amesbury  reversei 
this  plan,  and  applies  the  concave  surface  directly  to  the  skin. 

As  to  the  width  of  the  splints,  surgeons  are  also  very  genenDy 
agreed,  at  the  present  day,  that  they  ought  to  be  wider  than  the  ann, 
so  as  to  prevent  the  roller  or  the  tapes  from  resting  against  its  sides. 

I  do  not  intend  to  deny  peremptorily,  and  without  qualification,  the 
value  of  the  graduated  compresses,  which,  as  we  have  seen,  are  usually 
laid  along  the  interosseous  space  to  press  the  fragments  asunder.  It  s 
necessary,  however,  to  caution  the  surgeon  against  their  injudicious  use. 
M.  Nelaton  has  well  remarked  of  the  apparel  employed  by  J.  L.  Petit, 
that  it  must  inevitably  compress,  to  a  great  extent,  the  arteries  of  the 
forearm ;  and  the  remark  is  applicable,  in  only  a  less  degree,  to  all  of 
those  other  plans  in  which  the  compress  is  employed.  And  I  suspect 
that  to  this  portion  of  the  dressing,  quite  as  much  bb  to  any  other  cause, 
are  due  those  frightful  accidents  of  which  we  have  already  spoken. 
The  arteries  are  not  only  exposed,  from  their  superficial  position,  to 
pressure  from  a  compress,  but,  in  addition  to  this,  it  will  be  noticed 
that  the  two  principal  arteries,  the  radial  and  the  ulnar,  are  situated 
upon  a  broad  and  flat  surface  of  bone,  along  which  this  pressure  must 
operate  most  advantageously.  So  early  as  the  year  1838,  M.  Lenoir, 
in  his  inaugural  thesis  at  Paris,  called  attention  to  this  danger,  and 
from  time  to  time  surgeons  have  continued  to  advert  to  it,  but  they 
have  seldom  given  to  its  consideration  that  prominence  which  its  im- 
portance deserves.  j 

I  have  observed  another  fact  in  this  connection  :  when  this  compres  j 
is  extended  low  down  on  the  palmar  surface,  within  an  inch  or  two  of 
the  wrist-joint,  it  soon  becomes  excessively  painful,  and  sometimes  even 
wholly  insupportable,  in  consequence  of  the  pressure  made  upon  the 
median  nerve ;  and  I  find  myself  always  obliged  to  exercise  great  care 
in  the  adaptation  of  the  pads  at  this  point.  For  this  reason  alone,! 
believe,  in  case  of  a  fracture  near  the  base  of  the  radius,  the  lower 
fragment,  if  it  were  thrown  toward  the  ulna,  could  not  be  retained  initt 
place  by  graduated  compresses. 

In  short,  finding  that  broad  splints,  properly  covered  and  padded, 
answer  very  well  to  crowd  the  muscles  into  the  interosseous  space, »    \ 
far  as  it  is  proper  to  do  so,  and  believing  that  this  mode  is  less  painW    ^ 
and  less  dangerous,  I  never  resort  to  graduated  compresses,  nor  can  *    ; 
appreciate  their  necessity,  or,  indeed,  their  utility.      Mr.  Lonsdale  alw 
concurs  with  me  in  attaching  very  little  value  to  this  part  of  the  accus- 
tomed apparel. 

But  listen  to  the  surgeon  of  Lausanne,  M.  Mayor:     "What  signiff 
graduated  compresses  placed  between  the  bones  of  the  forearm  for  tJw 
purpose  of  separating  them  from  each  other  ?     These  bones  will  ncfc 
have  that  constant  tendency  to  approach  each  other  which  has  been 
suj)i)osed,  provided,  first,  that  they  have  been  well  reduced;   secood, 
that  for  the  purpose  of  maintaining  them  in  position  we  do  not  mik€ 
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»  of  a  jireUroinary  cijYiilar  !>!in(liige,  whose  action  is  an  absunlrty:  and, 
in  abort,  prt>\ideii  we  make  the  reUmtive  means  act  chiefly  upon  tiie 
palmar  and  dor^l  surfaces  of  the  forearm."* 

M-  Mayor  proceeds  to  declare  these  convictions  to  be  the  resttlt  of  hw 

own  experience,  both  in  the  tivatnient  of  simple  and  compound  fractures 

»»f  the  forearm,  and  he  intimates  that  in  the  u**c  of  the  circular  bandage 

wiTh  compressies,  j^urgcons  eeem  to  have  rolled  the  arm  into  a  cylinder 

id  drawn  the  bones  together,  in  order  that  they  might  U\x  their  in- 

^•Jpeimity  to  discover  some  means  to  again  separate  them. 

Snr*roi^ns  have  genenilly,  after  tlie  splints  have  been  applied,  placed 
ti  '  *rm  in  a  position  of  semi-pronatiun,  or  midway  between  8ii|»ina- 
t.  I    pronation,  so  that  the  radius  should   be  uppermost;  it  being 

assumiMi  that  in  this  [KJ^ition  the  two  bones  are  most  nearly  parallel,  smd 
least  inclined  to  displacement.  Such,  indeetl,  was  the  practice  of  Hip- 
pocrates, Paulus  xEginet-a,  Celsus,  Albucasis,  and  of  most  surgeons  down 
to  this  day;  but  Lonsdah?,  Robert  Smith,  Nelaton,  and  South  have 
lately  called  in  question  the  correctness  of  this  mode  of  dressing,  at  least 
when  it  is  adopted  as  a  universal  rule. 

I  have  before  mentioned,  when  treating  of  fractures  of  the  ulna,  that 

M.  Fleury  had,  in  one  instance,  been  unable  to  bring  the  fraOTients  into 

■0p|K>sition  except  by  forced  ?5n  pi  nation  of  the  forearm  :  and  in  certain 

firttires  we  have  seen  the  same  position  recommended  by  Lonsdale. 

Says  Mr.  South,  in  a  note  to  Chelius:     "'In  fractures  of  both  bones 

lie  forearm  is  best  laid  supine;"  and  Nelaton  declnres  that  in  fractures 

"the  mdius  and  ulna  at  any  point  of  their  upjier  thinl*  it  will  be  neces- 

iry  to  supine  the  arm,  both  in  the  reduction  and  during  the  subsnipient 

resitroent ;  but  that  in  fractures  of  the  inferior  Iwo^thirds  we  may  place 

the  limb  in  a  condition  of  semi^pronation. 

It  st^ems  very  probalde,  however,  that  both  of  these  gentlemen  have 
ceive<i  their  suggestions  fi"om  Mr.  Lonsdale,  wlio,  as  we  have  already 
en,  has  treated  the  question  very  mucli  at  length,  and  who  has  finally 
letdared  his  decided  ]>referenee  for  the  supine  position  in  the  treatment 
all  fractures  of  the  forearm.  His  arguments  are  certainly  very  in- 
E»mous»  antl  as  applied  to  fractures  of  the  radius  above  the  insertion  of 
be  pronator  radii  teres,  they  seem  altogether  conclusive;  and,  indeed, 
bey  commend  themselves  very  strongly  to  our  ju<lgment,  as  apjdied  to 
11  fractures  of  the  forearm*  They  are  sustained  also  by  the  results  of 
kis  own  experience,  and  I  see  no  good  reason  why  they  should  not  be 
Bore  tlioroughly  examined  and  tested  by  other  surgeons.  The  atlvan- 
Rges  which  he  claims  for  this  metliod  are.  more  perfect  coaptation  of  the 
broken  ends,  less  liability  of  the  fnigments  to  encroach  upon  the  intei*09- 
[)us  space,  and  consequently  less  danger  of  anchylosis  between  the 
r>nes  and  of  non-union  of  the  fragments,  more  complete  restoration  of 
ne  j»ower  of  supination,  and  less  tendency  to  lateral  distortion,  or  of 
""Iklling  off  to  the  uliiar  or  radial  sides. 

My  own  ciia€e^  treated  by  the  usual  method,  have  shown  that  while 

'  Banditj^e^  ct  Appareils  h  PiiTi9*meiit»,  ou  Noiiveiiu  SjaUMne  D6lie:Ation  Chinir- 
ricfllc,  mr  M.  Matbuis  Alnvor^  Chinirg.  en  Chef  del'H^pital  de  LausAtino,  SwitMr- 
fctid.     Kris  ed.,  1838,  p  345, 
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supination  is  frequently  impaired,  and  sometimes  entirely  lost,  pnmition 
is  rarely  affected ;  and  that  lateral  displacements  are  much  more  conuDon 
than  displacements  forwards  or  backwards.  How  this  poffition,  semi- 
pronation,  may  tend  to  the  production  of  a  permanent  pronation,  I  hare 
fiilly  explained  when  speaking  of  fractures  of  the  head  of  the  ndiw; 
and  in  the  influence  of  the  same  position,  the  forearm  resting  upon  hi 
ulnar  margin  in  the  sling,  in  the  production  of  a  lateral  deviation,  is  abo 
easily  understood.  If  the  arm  rests  upon  the  sling  so  that  its  weidt 
bears  more  upon  the  point  of  fracture  than  upon  the  extremities  of  die 
bones,  then  the  ulna,  or  both  ulna  and  radius,  will  incline  gradiullj  to 
the  radial  side,  and  the  hand  will  fall  off  to  the  ulnar  side;  or  if  the 
sling  rests  under  the  wrist  or  hand  chiefly,  the  hand  will  ascend  to  tie 
radial  side,  and  the  broken  ends  of  the  two  bones  will  project  to  tbe 
ulnar  side. 

If  this  plan  be  adopted,  viz.,  laying  the  hand  and  forearm  ujxm  iti 
back,  instead  of  upon  its  ulnar  margin,  the  elbow  should  remain  at  the 
side,  the  humerus  falling  perpendicularly  from  its  socket;  and  the  fore- 
arm should  rest  in  the  sling  directed  forwards  from  the  body. 

The  following  is  the  method  usually  employed  by  the  author: 

Two  thin,  but  firm,  wooden  splints  are  prepared,  of  uniform  breadi, 
suflSciently  wide  that  when  the  roller  is  applied  it  shall  touch  only  lightly 

the  radial  and  ulnar  margins  of  the 
^^^Q-  ^^^-  forearm.    The  palmar  splint  should  he 

long  enough  to  extend  from  the  bend  of 
^^^^^^^^^^^^     the  elbow,  the  arm  being  flexed,  to  the 
Palmar  splint.  mctacarpo .phalangeal     articulatioitfj 

the  fingers  being  flexed.  Ihe  aoraii 
splint  should  be  a  little  shorter,  or  of  a  length  to  extend  from  the  bwe 
of  the  olecranon  process  to  the  carpus.  Both  of  these  splints  mast  be 
covered  with  cloth,  and  properly  padded  with  cotton-batting;  taking 
care  to  leave  but  little  of  the  cotton  placed  where  it  might  press  upon 
the  radial  and  ulnar  arteries  and  median  nen^e;  that  is,  at  the  front  of 
the  wrist. 

The  splints,  being  carefully  fitted,  are  applied  while  the  forearm  i« 
held  at  a  right  angle  with  the  arm,  and  in  a  position  midway  between 
pronation  and  supination,  one  to  the  palmar  and  the  other  to  the  dorsil 
surface  of  the  foreann,  and  secured  with  a  roller.  There  must  be  no 
pressure  against  the  humerus  at  the  bend  of  the  elbow ;  and  the  fingers 
must  be  flexed  easily  over  the  lower  end  of  the  palmar  splint.  The 
dorsal  splint  should  not  extend  beyond  the  lower  end  of  the  radius  and 
ulna.  It  is  understood,  of  course,  that  while  the  splints  are  being 
secured  in  place,  extension  and  counter-extension  are  maintained  for  the 
purpose  of  securing  coaptation  of  the  broken  extremities  as  far  as  posai" 
ble.     The  dressing  being  completed,  the  forearm  is  suspended  in  a  sVmg. 

Finally,  whatever  may  be  the  mode  of  dressing,  let  me  repeat  tfe 
injunction  to  examine  the  ann  frequently.     No  surgeon  can  do  jmstice 
to  himself,  or  to  his  patient,  who  does  not  look  at  the  arm  at  least  once 
in  twenty-four  hours  during  the  first  ten  or  fourteen  days,  and  in  some 
cases  the  patient  ought  to  be  seen  twice  daily. 

Wlien  the  fracture  is  compound,  it  is  oft^n  quite  impossible  to  retail 
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tin*  foniirtn  in  the  hnlf-pronated  positirm ;  j^inctv  when  thus  placed,  one] 
only  slijililly  supported,  »js  it  mui^t  necessarily  be,  it  inevitiibly  falls  over 
Upon  \l»  palriuir  stirfnee. 

There  caii  be  no  doubt  that  in  8uch  a  Citse  we  ought,  irom  the  fii^at,  if 
it  is  found  practicable,  to  place  it  upm  its  back,  in  a  position  of  complete 
or  nearly  complete  ftupination.  For  tliis  purpopve,  a  single  broad  splint, 
cfirefullv  Liii*hioned^  and  covered  with  oiled  cloth,  is  the  most  suitable. 
Upon  thiti  the  fort^arm  is  to  he  laid,  nod  secure*!  gently  with  a  few  turns 
of  the  priller.  If  the  patient  is  able  to  do  so,  and  wishes  to  wnlk  alwut, 
the*  board  may  be  suspendal  to  the  neck,  as  recrniirnended  by  M.  Mayor* 

I  have  said  that  we  ought,  in  cases  of  eoniiiound  fracture,  to  lay  tlie 
forciurui  upon  it«  back,  if  prjicticable.  I  am  sure,  however,  tliat  the 
SfirgtH:*!!  will  find  very  many  patients  who  cannot  endure  this  position, 
tkiui  he  may  be  compellcHl,  therefore,  to  lay  the  liudi  upon  its  palmiir  sur- 
fact*,  or  to  leave  it  to  assume  any  other  position  in  which  it  may  be  the 
modt  at  ease.  In  conclusion,  I  desire  again  to  call  attention  to  the  splint 
employed  by  Dn  Scott,  and  of  which  an  illustmtion  is  given  in  the 
chapter  which  treats  of  Fnictures  of  the  Radius. 

Recently,  in  a  letter  from  Dr.  G.  W.  Burke,  of  New  Castle,  Indiana, 
I  am  infonned  that  in  the  ease  of  an  obli*|ue  fracture  of  botli  hones  of 
the  foreann,  oct:urring  in  a  man  thirty  years  of  age,  and  at  the  junction 
of  the  lower  and  middle  tliird,  the  fragments  were  thrust  downwards  and 
outwards  until  they  had  nearly  penetrate*!  tlie  skin.  Finding,  after 
rt*pe4ited  eflforts,  that  he  wiis  unable  to  extincate  them  fi^om  the  muscle 
iid  Hiscia  which  they  had  penetratetl,  he  matle  an  incision,  exposed  the 
>nes,  and  replaced  the  fragmentjj.  The  j*rm  was  subsecjuewtly  dressed 
J  the  usual  way,  and  he  made  a  good  recovery.  Kesection  of  the  frag- 
aents  was  not  ret|uired.  The  practice  in  this  case  was  no  doubt  sound, 
Kasinuch  as  in  no  other  way  could  the  bony  union  of  the  fragments  have 
«:*en  assured, 

«>f  the  37  extiinples  of  delatfed  and  non-union  recorded  by  Muhlen- 
erg,  *iO  were  HuhjtH,^ted  to  treatment.     Of  4  iix-ated  by  manual  friction, 
rsifl  cured  and  3  failed.     One  treated  by  section  was  cured.     Of  17 
reated  by  resection,  11  were  cured  and  6  failed;    4  were  treated  by 
Irilling,  and  all   faile<i.      Of  4  treated  by  mechanical  appliances  and 
^mobilization,  2  were  cured  and  2  fiiiled.^ 
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ILL  of  the  cases  of  fi^icture  of  the  caqwd  bones  which  have  come  under 
ny  observation  were,  without  exception,  compound  and  complicated,  and 
bave  resulted  in  the  complete  loss  of  the  hand,  or  in  some  less  serious, 

never  inconsiderable,  mutilation  or  maiming, 

*  Muhlenhergj  Agncw's  Surg.,  op,  cit,  vol.  i.  p.  805. 
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In  no  case  has  a  treatment  been  adopted  which  might  be  regaided  as 
having  reference  to  the  fracture,  or  the  purpose  of  which  was  to  iiwipe 
apposition  and  union  of  the  fragments. 

It  may  be  proper  to  assume  in  a  matter  so  easily  comprehended,  whit 
actual  and  recorded  experience  has  not  proven,  namely,  that  simpk 
fractures  of  these  bones  will  demand  very  little  surgicd  interference, 
and  that  they  will  unite  generally  without  much  displacement,  and  widh 
out  any  considerable  maiming.  It  is,  indeed,  quite  probable  that  some 
degree  of  anchylosis  between  their  adjacent  surfaces  will  occur,  yet  eren 
in  the  normal  condition  they  enjoy  so  little  motion  as  to  render  it  doubtfid 
whether  its  complete  loss  would  be  very  sensibly  felt. 

In  cases  of  comminuted,  compound,  and  otherwise  complicated  (nctnra 
of  the  carpal  bones,  which  accidents  are  sufficiently  common,  the  suiwn 
has  only,  I  conceive,  to  follow  carefully  those  general  or  special  inai«- 
tions  which  may  happen  to  be  present,  the  precise  character  of  which  it 
would  be  difficult  to  anticipate,  and  for  the  treatment  of  which  it  woold 
be  unsafe  to  attempt  in  a  written  treatise  to  provide. 


CHAPTER   XXVI. 

FRACTURES  OF  THE  METACARPAL  BONES. 

Development  of  Metacarpal  Bones. — These  bones  are  each  formed 
from  two  centres  of  ossification.  In  the  case  of  the  metacarpal  bones  of 
the  four  fingers  there  is  one  centre  for  each  shaft,  and  one  for  each  distil 
extremity ;  but  in  the  case  of  the  metacarpal  bone  of  the  thumb  there  ii 
one  centre  for  the  shaft  and  one  for  the  proximal  extremity.  All  these 
epiphyses  unite  with  the  shafts  at  about  the  twentieth  year. 

Causes. — They  are  generally  broken  by  direct  blows;  and  in  that 
cai*e  the  injury  is  often  of  such  a  character  as  to  demand  amputation, 
and  does  not  therefore  belong  to  that  class  of  accidents  of  which  it  i» 
the  jmrpose  of  this  volume  to  treat.  Not  an  inconsiderable  number, 
however,  are  the  results  of  indirect  blows,  and  especially  of  blows  upon 
the  knuckles  received  in  pugilistic  encounters.  Thus,  in  a  record  of 
sixteen  fractures,  I  find  this  cause  assigned  in  seven;  in  one  other  in- 
stance it  was  occasioned  by  falling  upon  the  clenched  fist,  and  in  one  by 
striking  a  board  ;  so  that  the  fracture  has  resulted  from  a  blow  upon  the 
ends  of  the  bones  in  nine  of  the  sixteen  examples. 

Point  of  Fracture  ;  Direction  of  Displacement ;    Symptoms. — Once 
the  fraciure  has  occurred  in  the  metacarpal  bone  of  the  thumb ;  eight 
times  in  the  metacarpal  bone  of  the  index  finger;  once  in  the  secoini 
finger ;  three  times  in  the  ring  finger,  and  three  times  in  the  metacarpal 
bone  of  the  little  finger.     Two  of  those  belonging  to  the  ring  finger,  and 
the  three  occurring  in  the  little  finger,  were  produced  by  blows  with  the 
clenched  fist,  and  in  each  instance  the  fracture  was  in  the  lower  or  distal 
third  of  the  bone.     Three  of  the  fractures  of  the  metacarpal  bone  of  the 
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ex  finger  were  produced  also  in  the  Siime  way;  two  of  which  were 
r  the  middle  of  the  bone,  and  one  neiir  the  proximal  end.     Of  the 
lile  number,  seven  were  broken  through  the  lower  third,  five  through 
middle,  and  four  through  the  upper  third. 

In  even*  instance  where  the  bone  h  known  to  huve  been  broken  by  a 
m  upon  the  knuckles,  the  distal  entl  of  the  distal  fnigment  was  tlirown 
rard  the  palm,  and  tliis  fi-agnient  was  salient  backwards  at  the  point  of 
tore. 

in  the  following  case  the  bone  wiis  probably  separated  at  the  epi- 
msis: 

Thomas  Rose,  f^t,  8,  fell  down  a  flight  of  steps,  September  11,  1855, 
Iftking  the  metacaq)al  l>one  of  the  index  finger  of  the  right  hand  near 
dower  extremity,  and  apparently  at  the  junction  of  the  epiphysis  with 
I  diaphysis. 

I  saw  the  lad  about  sixteen  hours  after  the  accident.  The  lower  fhig- 
Bit,  projet^ting  abruptly  into  the  p?ilin  of  the  hand,  could  be  easily 
jiaced,  or  with  only  raodenite  effort,  yet  imnu*diately  when  the  support 
IB  removeii  it  would  become  displaced.  There  was  no  crepitus. 
It  was  dressed  very  carefully  with  a  splint  ond  ctimpress ;  but,  not* 
Wistanding  our  continued  efforts  to  keep  the  fragments  in  place,  the 

R'  hysis  united  considerably  depressed  toward  the  palm. 
J  one  instance,  also,  I  think  the  hone  was  rather  bent,  or  partially 
Ictitred.  than  broken  completely.  This  was  the  case  of  fracture  of  the 
Bfticnrpal  bone  of  the  ring  finger,  produee<l  in  a  gymnasium  by  striking 
It  die  clenched  fist  against  a  lioard*  and  to  which  I  have  ah'cady  allurlcd. 
Si  not  see  the  young  man  until  four  weeks  a  tier  the  accident,  when  I 
tbd  the  lower  end  of  the  Umc  depressed  toward  the  palm,  and  the 
fie  maile  at  the  point  of  fracture  v/j\s  rather  rounder!  and  quite 
mh;  it  was  also  tender  at  this  point,  but  the  bone  wns  firm  and  un- 
cling. Four  yc^ars  after  I  was  permitted  tr*  examine  it  again,  and  I 
nd  the  same  slight  deformity  still  continuing. 

A  partial  explanation  of  the  fact  that  the  distal  end  of  tlie  distal  frag- 
Dt  is  genenilly  displacetl  toward  the  pnlm,  may  be  found  in  the  natural 
te  of  these  1«uk«,  which  is  such  thsit  when  the  fracture  Iuls  f>een  pro- 
H  by  a  cijunter-stroke,  the  distal  end  would  almost  necessjirily  be 
Hn  in  this  direction  ;  and  a  fartber  exfihination  has  been  suggested 
Mr.  B.  C«x>per,  nantely,  the  action  of  the  interossei. 
hmdU. — Generally,  when  the  fracture  is  simjde,  and  the  disphice- 
t  is  not  considerable,  the  nature  of  the  accident  is  overhK)ked.  and 
e  rfrfonnity  must  inevitably  ensue.  In  a  majority  of  the  causes  winch 
fcome  under  my  observation  this  has  been  tlie  fact,  and  t!ie  bone  has 
laiiiefl  slightly  bent  at  the  seat  of  fracture,  but  without  affecting  in 
flegree  the  value  of  the  hand, 
ihc  fidlnwing  example  has  furnished  the  most  serious  result  of  any 
of  simple  fracture  of  these  bones  which  has  come  under  my  notice : 
<ofiis  M^xmey,  set.  2»'),  struck  a  man  with  his  clenched  fi.st,  Nnvetnher 
8n6,  breaking  the  metacarpal  bone  of  the  index  finger  of  the  right 
QcAf  it^  mithlle.     Great  swelliug  and  suppuration  followed    the 

'^ 

21,  1857,  nearly  four  months  after  the  injury  was  roceivetl, 
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he  consulted  me.  There  existed  at  this  time  a  complete  anchyloos  it 
the  wrist-joint,  and  a  partial  anchylosis  in  the  fingers.  The  hand  m 
deflected  forcibly  to  the  radial  side.  At  the  point  of  fracture  the  fiif 
ments  were  salient  backwards  and  quite  prominent,  but  firmly  united. 

Even  when  the  existence  of  the  fracture  is  recognized,  it  is  not  alwaji 
easy  to  retain  the  fragments  in  place,  as  the  case  of  epiphyseal  sepandoo 
already  mentioned,  and  the  following  case  will  illustrate : 

Miss  E.,  of  Erie  Co.,  N.  Y.,  aet.  18,  fell,  August  7,  1358,  striking 
upon  her  right  hand  with  her  fingers  forcibly  bent  into  the  palm  rf  the 
hand.  On  the  following  day  she  consulted  me  at  my  office,  and  I  fcond 
the  metacarpal  bone  of  the  ring  finger  broken  about  three-quartos  of  in 
inch  from  its  distal  end,  and  the  distal  extremity  of  the  fragment  deprened 
toward  the  palm.  A  feeble  crepitus,  with  distinct  motion,  completed  the 
diagnosis.  The  young  lady  was  very  anxious  to  have  a  perfect  hand,ittd 
I  was  determined  if  possible  to  accomphsh  it.  Finding  that  the  joint 
end  of  the  distal  fragment  was  constantly  disposed  to  fiill  toward  the 
palm,  I  constructed  a  gutta-percha  splint  for  the  hand  and  fingers,  tnd 
after  placing  a  pad  directly  underneath  this  fragment,  I  secured  it  finnly 
with  a  roller.  From  this  time  until  the  end  of  four  weeks  she  remained 
under  my  care,  visiting  me  as  often  as  once  or  twice  a  week,  and  it 
each  dressing  I  found  the  distal  fragment  slightly  displaced  in  the  SMie 
direction  as  at  first,  nor  was  I  able  ever  to  make  it  resume  completely  its 
position. 

Ordinarily,  however,  no  such  difiiculty  is  experienced,  and  the  bone, 
supported  by  such  simple  means  as  I  shall  presently  direct,  unites 
quickly  and  without  deformity. 

An  engineer  was  struck  by  a  piece  of  iron  in  such  a  way  as  to  breik 
his  right  forearm  and  the  second  metacarpal  bone  of  the  same  hand 
The  fracture  of  the  metacarpal  bone  was  compound  and  about  three- 
quarters  of  an  inch  from  its  proximal  extremity.  When  he  called  upon 
me,  which  was  immediately  after  the  injury  was  received,  I  found  the 
proximal  fragment  projecting  directly  backwards,  its  sbarp  point  rising 
above  the  skin,  into  which  position  it  was  evidently  drawn  by  the  actioa 
of  the  extensor  carpi  radialis  longior  muscle.  By  pressure  alone  it  cooW 
be  replaced,  but  it  was  much  more  easily  reduced  when  the  hand  wis 
forcibly  carried  backwards  on  the  forearm.  I  therefore  secured  the  hand 
in  this  position  with  appropriate  splints,  and  it  was  maintained  in  thii 
posture  during  most  of  the  subsequent  treatment.  Union  finally  to» 
place,  but  not  without  some  backward  displacement.  Four  months  aft* 
tlic  accident  occurred,  on  the  31st  of  December,  1858,  I  examined  lh« 
hand,  and  found  the  skin  healed  over  completely,  the  end  of  the  frif 
ment  having  become  rounded  and  smooth,  so  as  not  to  give  him  anj 
degree  of  annoyance.  His  wrist  was  as  flexible  and  as  strong  as  befoWi 
No  doubt  tlie  projection  of  the  fragment  might  have  been  prevented 
entirely  by  cutting  at  the  point  of  its  attachment  the  tendon  of  the 
muscle,  but  this  would  have  sensibly  weakened  the  wrist-joint,  and  1 
preferred  the  alternative  of  a  projection  of  the  fragment. 

Treatment. — With  moderate  extension  made  upon  the  finger  cotw- 
sponding  to  the  broken  bone,  while  the  fragments  are  forced  home  bj 
firm  pressure,  the  bone  may  generally  be  brought  at  once  into  line,  mm 
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niaT  now  proceed  to  aJapt  n  gutta-percha,  felt,  or  tliiek  pasteboard 
ihU  Ui  either  the  whole  surface  of  the  back  or  pahii  of  the  Imud  aiid 
gtirs,  while  they  are  held  in  a  [K)sition  of  easy  flexion.  It  i^  not  \*erv 
al  to  which  of  these  siirfaeus  the  splint  is  applieil ;  or  rather,  I 

'  8ay,  it  ought  to  be  applied  to  the  one  or  the  other  according  tis  cir- 
ant*es  !^eem  to  indicate.  It  should  be  well  padded,  and  especially 
[certain  |>oini8,  in  order  to  the  more  ct!e<'tual  8U[iport  of  the  fragments. 
\ifl  then  to  be  secured  in  place  with  several  turns  of  a  roller.  When 
her  of  the  metacarpal  hones,  except  those  of  the  great  or  ring  finger, 
kroken,  the  splint  must  be  wide  enough  to  secure  the  giden  of  the  hand 
iinst  the  pressure  of  the  roller, 

[Tlius  dressed,  the  hand  may  be  laid  in  a  sling  beside  the  chest,  or 
lile  sitting  it  may  rest  upon  a  tiddc. 

[The  itppjirel  must  be  examintHl  daily,  and  rearlju.stcd  as  often  as  it 
l^ecome  disarranged,  or  as  a  doubt  shall  arise  as  to  the  condition  of 

f  parts, 
I  When  the  fracture  is  followed  by  much  inflammation,  or  occurs  near, 

I  especially  if  it  actually  involves  a  joint,  the  same  precautions  must 
iftdopte<l  10  prevent  anchylosis  as  in  the  ca.se  uf  similar  fractures  in 
Vtones, 
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[Jkvelopment  of  the  Phalanges  of  the  BandL — Tlie  phalanges  of  the 
Van*  fonned  from  two  centres  of  ossification,  namely,  one  for  each 
Ftttd  one  for  eacli  proximal  end.  Ossification  commences  in  the 
fe  at  about  the  sixth  week  ;  in  the  epiphyses  of  the  fii-st  phalanges 
»een  the  third  and  fourth  years,  and  in  the  epiphyses  of  the  la^t  two 
ages  somewhat  later.  Complete  bony  union  takes  place  between 
epiphyi^es  and   the  shafts  at  trom  the  eightet^nth  to  the  twentieth 

— I  do  not  remendicr  to  have  seen  a  fracture  of  one  of  the 
[iroduced  by  a  counter-stroke ;  I  am  aware,  however,  that 
|Py  are  occasionally  pi-oduced  in  this  way,  as  by  falling  upon  the  ends 
filie  fingers,  and  especially  by  the  stroke  of  a  biill  in  the  game  of  base, 
[The  fact,  however,  that  they  are  generally  the  conse^jucnce  of  a  direct 
^itid  that  the  finger  hones  are  small  and  only  protected  by  a  thin 
Hg  of  skin  and  tendons,  renders  them  y^eculiarly  liable  to  commi- 
i  atid  to  other  serious  complications.  Thus,  in  a  record  of  thirty 
only  eighteen  were  sufficiently  simple  to  warrant  an  attempt 
I  ii?e  them ;  and  only  five  are  recorded  as  simple  fractures  without 
itions. 
0/  Fracture  and  IHretitwn  of  IHsplacement, — In  the  following 
WHS  probably  an  epiphyseal  disjunction.  A  hoi  firnr  yeai-s  old 
admitted  to  tlie  Buflfalo  Hospital  of  the  Sisters  of  Charity,  Dec.  24, 
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1849,  with  a  simple  fracture  of  the  first  phalanx  of  the  ring  finger  of  die 
left  hand  ;  the  fracture  being  at  the  proximal  end  of  the  bone,  and  at  Ae 
junction  of  the  epiphysis  with  the  shaft. 

The  finger  was  so  much  swollen  at  first,  that  no  dressings  were  apjJied 
until  the  fifth  day,  at  which  time  a  gutta-percha  splint  was  mooldel  to 
it  carefully.     It  resulted  in  a  perfect  cure. 

I  have  not  seen  the  fragments  much  overlapped,  except  in  one  ia- 
stance.  Occasionally  there  has  been  no  perceptible  displacement;  hit 
generally  there  will  be  found  a  slight  displacement  in  the  direction  of 
the  diameter  of  the  bone. 

The  case  to  which  I  refer  as  presenting  an  extraordinary  overlapping 
was  that  of  an  Irish  laboring  woman,  aged  about  thirty-five  years,  who, 
having  fallen  down  a  flight  of  steps,  broke  the  first  phalanx  of  thetfamnb 
below  its  middle.  Dr.  Congar  was  first  called  on  the  day  following  the 
accident,  but  was  unable  to  reduce  the  fracture,  and  on  the  same  dij 
invited  me  to  see  the  patient  with  him.  The  distal  fragment  was  dis- 
placed backwards,  overlapping  the  proximal  fragment  a  little  more  thin  . 
one-quarter  of  an  inch.  We  made  repeat^  efforts,  by  pulling  upon  the 
thumb  with  a  sliding  noose,  and  with  all  the  strength  of  our  four  handi, 
but  to  no  purpose.  The  fragments  could  not  be  reduced  for  one  moment; 
and  we  left  the  patient  as  we  had  found  her,  only  somewhat  the  w<we 
for  our  violent  and  repeated  extensions  and  manipulations.  The  finger 
was  already  considerably  swollen  when  we  began  our  efforts,  and  we  . 
cannot  therefore  say  what  might  have  been  accomplished  at  an  earlier 
moment,  but  I  confess  that  our  defeat  was  unexpected,  and  does  not 
seem  to  me  to  be  satisfactorily  explained. 

Results, — At  least  ten  have  left  no  appreciable  lameness  or  deformity, 
and  possibly  several  more.  It  is  therefore  probably  true  that  these  con- 
secjuences  may  be  avoided  with  proper  care  in  one-half  of  the  exampte 
in  which  we  attempt  to  save  the  finger;  and  perhaps  it  will  occasion 
surprise  that  a  perfect  result  may  not  be  claimed  in  a  larger  proportion; 
but  when  we  consider  how  frequently  the  accident  is  compound,  and  thit 
even  when  it  is  n  )t,  the  blow  having  generally  been  received  direcdj 
upon  the  point  of  fracture,  how  promptly  swelling  ensues,  it  will  beeaalr 
understood  that  it  will  be  often  found  difiicult  to  determine  whether  the 
bone  is  exactly  in  line  or  not,  or  to  maintain  it  in  this  position  after 
absolute  coaptation  has  been  once  secured. 

I  have  seen  the  finger  in  two  or  three  cases  deviate  laterally,  or  become 
permanently  deflected  to  one  side  or  the  other ;  and  once  I  have  fonw 
it  united,  but  rotated  on  its  own  axis.  This  latter  case  is  not  withont 
instruction. 

A  girl,  «>t.  6,  had  her  little  finger  caught  by  a  door  violently  shut 
breaking  one  of  the  phalanges,  and  nearly  severing  the  finger.     1  closed 
the  wound,  and  dressed  the  finger  with  a  moulded  pasteboard  splint.  Mt 
dressings  were  repeated  often,  and  applied  carefully;  nor  did  I  detect 
the  rotation  which  the  lower  fragment  had  made  upon  its  own  axis  until 
the  union  wjls  consummated.     I  then  found  the  extremity  of  the  finger 
turned  so  that  its  palmar  surface  presented  diagonally  toward  the  rinj 
finirer. 

If  the  surgeon  believes  that  this  ought  to  have  been  prevented,  an* 
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result 


kck  of  skill  or  of  ( 


care,  its  rec<)rtl  may  still  sei-^^e 
Qtkv  of  tlie  purposi'S  for  which  it  was  <le signed,  and  .secure  to  the  patient 
nc'times  bereafker  more  faithful  und  assiduous  attention* 
Treatment, — B<\ver,  and  after  him  Bransby  Cooper,  have  taught  that 
bc*n  llic  extreme  phalanx  is  broken,  from  the  snial!  size  of  the  bone, 
nl  frouj  its  having  attached  to  it  the  nail  and  its  matrix,  it  is  better  in 
ca^*^  to  amputate  at  once,  as  the  process  of  reparation  is  in  such  case 
ittreniely  slow  and  uncertain. 
Whether  in  any  of  the  C4i8es  treated  by  myself,  or  which  have  been 
tn  by  me,  the  fmcture  involved  the  last  phalanx,  I  am  not  now^  able 
say,  but  my  impression  is  that  5?ucb  causes  have  come  luider  my  n(»tice 
kich  have  been  successfully  treated,  and  I  cannot  but  regsird  the  rule 
ablifebeil  by  these  gentlemen  jls  much  too  stringent.     Example:?  must, 

I  d*>ubt,  sometimes  occur,  in  which  the  fracture  is  so  simple  in  itn  ebar- 

«eu*r  a:?  to  render  prompt  reunion  pretty  certain;  and  even  though  the 
ifg^tomtion  should  prove  tedious,  this  ought  scarcely  to  be  regarded  aa  a 
"fieient  justification  for  so  serious  a  mutilation  as  tliese  surgeons  pro- 
sinc*e  the  loss  of  even  an  extreme  phalanx  is  not  only  a  deformity, 
but  must  prove  in  many  occupations  a  troublesome  maiming, 
ft  Prof  J,  Lizars,  of  the  Toronto  School  of  Medicine,  C\  W.,  has  re- 
■prted  to  me  a  case  exactly  in  point:  '*A  man  in  the  employ  of  the 
Tciruuto  Rolling  Mills  Company  fractured  the  distal  extremity  of  tlie 
ring  finger  of  the  right  hand.  The  fracture  was  transvej*se,  and  the 
nail  was  severely  bruised,  the  accident  being  caused  by  a  direct  blow. 
Crepitus  distinct.  A  dorsal  splint  an<l  bandage  were  applied,  and  in  a 
abort  time  the  fragments  were  united  firndy  by  bone.  The  nail  subse- 
lently  fell  off.  and  a  new  one  was  tVjrmed/* 

The  rule  ought  still  to  be  held  inviolate,  which  surgeons  have  so  often 
ited  in  reference  to  injuries  inflicted  upon  the  hand  and  fingers, 
inely,  that  we  should  save  always  a^  mucb  as  possible. 
[  It  is  remarkable,  too,  how  much  nature,  assisted  by  art,  can  do  toward 
accomplishment  of  this  purpose^  If  the  bone  of  a  finger  is  not  only 
rered  completelyt  but  also  all  of  its  soft  coverings,  save  only  a  narrow 
l>and  of  integument,  are  torn  asunder,  a  chance  remains  for  its  restora- 
tion. And  it  is  especially  interesting  to  observe  what  recupenitlve 
powers  are  possessed  by  the  articular  surfaces  of  these  smaller  joints,  so 
that  although  they  may  be  broken  into,  or  savm  through,  or  comminuted, 
and  although  small  fragments  be  entirely  removed,  a  complete  restom- 
tion  of  their  functions  is  sometimes  permitted.  I  have  seen  and  reported 
Eie  such  examples.  It  is  true,  however,  that  such  fortunate  results  are 
B,  and  they  are  rather  to  be  hoj>ed  for  than  anticipated. 
Since,  in  the  case  of  these  delicate  bones,  the  sliglitest  deviation  from 
^  natuml  form  or  position  <let ermines  in  the  end  an  ugly  defimnity,  it 
comes  exeet>dingly  necessary,  especially  with  fenudes,  that  we  should 
en  the  dressings  and  examine  the  fingers  carefully  from  day  to  day,  so 
tbat,  as  the  swelling  subsides,  we  may  discover  and  correct  any  displace- 

Et  which  may  hajjpen  to  exist. 
J  a  splint,  I  have  found  nothing  so  convenient  as  gutta  percha, 
Ided  accurately  to  either  the  dorsal  or  palmar  aspect  of  the  finger; 
and  the  form  of  which  I  have  found  it  generally  uecessaiy  to  change 
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slightly  every  third  or  fourth  day,  until  consolidation  is  nearly  or  quite 
completed. 

If  the  fracture  is  near  or  extends  into  a  joint,  the  finger  ought  to  be 

a  little  flexed,  so  as  to  place  it  in  the  most  uscAil  position  in  me  event 

/  that  anchylosis  should  occur ;   and  as  early  as  the  end  of  the  second ' 

week  the  joint  surfaces  should  be  slightly  moved  upon  each  other,  in 

order  to  the  prevention  of  fibrous  or  bony  adhesions.      Nor  is  there 

Fig.  123. 


Qutta-peroha  splint  for  finger. 

much  danger  of  preventing  the  union  of  the  bone  by  moving  thejomts 
at  this  early  day.  Union  occurs  between  these  fragments  very  speedily, 
and  I  have  never  met  with  a  case  of  non-union  of  the  phalanges,  nor  do 
I  remember  to  have  seen  a  case  reported. 

It  is  the  lateral  inclination  of  the  distal  end  of  the  finger  which,  ac- 
cording to  my  experience,  it  will  be  found  most  difficult  to  obviate,  and 
which  may,  perhaps,  in  some  cases  be  most  successfully  combated  by 
laying  the  two  adjoining  sound  fingers  against  the  broken  finger,  and 
then  applying  a  moulded  splint  to  the  palmar  surface  of  the  whole.  In 
other  cases  it  will  be  more  convenient  to  apply  the  splint  only  to  the 
broken  finger. 

Rotation  of  the  lower  fragment  on  its  own  axis  is  especially  to  be 
guarded  against,  as  the  deformity  which  it  occasions  is  more  unseemltf 
and  the  impairment  of  utility  more  decided,  than  that  occasioned  by  a 
lateral  deviation. 

It  may  be  well  also  to  remind  the  surgeon  of  the  convenience  of  ex- 
tending the  splint  beyond  the  end  of  the  last  phalanx,  and  moulding  it 
to  this  extremity,  in  order  that  the  finger  may  be  protected  against  inr 
juries,  and  that  when,  from  time  to  time,  the  splint  is  removed  it  may  be 
reapplied  with  accuracy. 

In  all  cases  the  splint  should  be  lined  with  cotton  cloth,  soft  flannel^ 
or  sheet  tint,  and  secured  in  place  with  narrow  and  neatly  cut  cotton 
rollers.  Bandages  of  this  width  should  never  be  torn,  but  carefully  cut 
with  scissors. 
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CHAPTER  XXVIII. 

RES  OF  THE  PELVIS,  AND  TRAUMATIC  SEPARATIONS  OF 
m  ITS  SYMPHYSES. 

^nent  of  the  Os  Innmninatum. — ^This  bone  is  formed  from 
itr€!8,  three  of  which  are  called  jiriniary,  and  five  secondary. 
e  primary  cenlres  beloDg  respeetivtdy  to  the  ilium,  ischitmi, 
'.^,  and  by  their  extension  form  eventually  the  greater  portion 
nominatiim.     They  have  a  common  point  of  union  in  the  aee- 

and  the  ischium  unites  with  the  j>ube8,  also,  by  the  junetitm  of 
J,     These  conjunctions  occur  usually  between  the  fifteenth  and 

years  of  life*     The  secondary  centres  do  not  begin  to  ossify 

age  of  puberty,  and  may  tlierefore  properly  bo  consiflered  as 
!•  One  forms  the  ciest  of  the  ilium;  one  it.s  anterior  inferior 
Wroce^s;  one  forms  the  symphysis  pubis;  one  the  tuberosity  of 
im;  while  the  fifth  constitutes  the  centre  of  the  bottom  of  the 
in.     The  epiphyses  become  joined  to  the  primary  bones,  or  the 

the  innominata,  at  about  the  twenty-fifth  year. 

I§  1.  Pubes. 
(ft)  Separations  at  the  St/mph^sw  Pubi«, 

in  hh  reports  from  the  New  York  Hospital,  mentions  the  case 
ig  man,  let.  18,  who  was  crushed  iietween  a  couple  of  cars,  in 
ace  of  which  he  died  two  days  aftt*r.  The  autopsy  disclosed  a 
■  of  the  symphysis  pubis,  unaeeompjinied  with  any  other  fi-ac- 
fe  right  side  was  displaced  backwards  about  half  an  inch,  so 
fingers  could  be  passed  between  the  bones.  There  was  also  a 
I  the  top  of  the  hhidder  large  enough  to  admit  the  thumb.' 
M?cidents  have  been  several  timt^  met  with   by  surgeons.     Hall 

^e  in  the  Provincial  3Iedical  and  Surf/iral  Jouvftal^  May  1, 
ch  the  pubes,  thus  separated,  was  actually  thrust  into  the 
but  in  this  example  the  ilium  was  broken  also.  1  need  scarcely 
this  patient  died;^  but  Sir  Astley  Cooper  ha*s  furnished  us  with 
pie  of  a  simple  fracture  or  traumatic  separation  at  the  sym- 
oni  wliieh  the  patient  after  a  long  time  almost  completely  re- 
The  following  is  Sir  Astley 's  account  of  the  ease: 
1^.  Richard  White,  cet.  22,  was  admitted  into  Guy's  Hospital 
||h  of  July,  1H82,  having  sustained  a  severe  injury  in  conse- 
■i  large  quantity  of  gmvel  having  fallen  upon  his  back  while 
*  of  stooping.  It  knocked  him  down:  and  on  rising,  which 
itb  considerable  difllieulty,  he  attenjptefi  to  walk;  tiiis  produced 
in  the  region  of  the  bladder,  extending  upwards  in  the 
^the  ureters  to  the  kidneys.     Upon  inquiry,   he  stated  that 

fiente,  N<*w  York  Jaum.  31©d  ,  2d  ser.,  voL  iv.  p.  286, 
*  Httllt  A^ner.  Jourtt.  Mod.  ScL,  vol.  xxxlv.  p.  248. 
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the  urine  he  had  voided  since  the  accident  was  bloody  and  pas 
diflSculty. 

''On  examination,  a  fissure  was  found  at  the  symphysis  pv 
ducing  a  separation  of  about  two  fingers*  breadth.  On  pressu 
made  upon  any  part  of  the  ilium,  he  complained  of  increased  pai 
region  of  the  pubes,  and  of  numbness  down  the  left  thigh. 

"A  catheter  was  immediately  passed,  and  the  urine  which  wa 
oflF  was  clear  and  healthy.  Leeches  were  applied  over  the  pu 
a  broad  belt  was  firmly  buckled  around  the  pelvis  sufficiently 
bring  the  separated  pubes  nearly  in  contact,  and  the  patient  or 
be  kept  perfectly  quiet  in  the  recumbent  posture,  on  low  di< 


Deyelopment  of  the  os  innominatum.    (From  Gray.) 

leech-bites  ulcerated,  and  some  slight  degree  of  fever  resulte< 
however,  readily  yielded  to  the  usual  treatment. 

"  He  remained  in  the  hospital  for  three  months  without  any 
the  progress  of  his  cure ;  the  length  of  time  it  required  being  a 
for  by  the  difficulty  of  reparation  in  the  amphiarthrodial  arti 
and  when  he  left  there  was  some  slight  separation  of  the  pubes 
ing;  nor  were  the  two  lower  extremities,  or  the  anterior  and 
spinous  processes  of  the  ilia,  perfectly  symmetrical,  although 
walk  very  well."^ 

Malgaigne  has  collected  four  cases  of  simple  separation  at 
physis  pubis  occasioned  by  external  violence,  and  in  three  of 

*  Sir  Astley  Cooper,  Frac.  and  Disloc.,  Amer.  ed.,  p.  144. 
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it  ytit»  occimUmei  by  pressing  out  the  thighs  with  great  force ;  the 
jeparaU«)n  heing  din^^tly  ilue^  therefore,  to  muscular  action. 

Two  uf  ihesc  patienis  ?.uccumhe<l  to  the  accidents.  The  same  author 
has  brought  together,  also,  scveuteeu  ca-ses  of  separations  of  this  sym- 
playaas  occmring  in  childbirtb,  of  which  only  seven  survived. 

(b)  True  fVactureB  of  the  PubcM, 

It  is  much  more  common,  however,  to  find  the  pubes  broken  through 

if»  hurizontal  or  ascending  ramus;  and  Clark,  of  the  Massrtehuj?etts 
Genend  H**spitaK  has  desiTibed  a  case  of  simultaneous  fnicturc  of  the 
pub^s  and  ischium  in  three  phicci?.  Tlie  man,  iet.  29,  had  been  caught 
between  two  heavy  timbers,  and  on  the  following  day^  May  T,  1852,  Ite 
w«*  brought  to  the  hospit4d. 

No  crepitus  couhl  be  detettted,  but  he  wan  unable  to  lie  upon  the 
right  isitle,  and  the  right  limb  was  nearly  paralyzed.  It  was  eviiieut 
that  the  bladder  or  urethra  had  b<x'n  rupture<l,  and  on  the  third  day 
Dr.  Clark  opened  the  bladtler  through  the  perineum,  evacuating  a  larce 
ftinount  of  blot>d  and  urine,  and  affording  to  the  patient  very  sensible 
relief.  Un  the  first  of  June,  however,  he  died,  having  survived  the 
accident  twenty-five  days- 

The  autopsy  disclosed  several  fractures,  all  of  which  belonged  to  the 

tghl  OS  innomtnatura,    First,  a  fnicture  of  the  pubes  near  the  symphysis  ; 

nd»  a  fracture  near  the  junction  of  the  pube^  and  ilium:  third,  a 

icture  lhi*ough  the  ramus  of  tlie  ischium  anterior  to  the  tuberosity  J 

Sir  Astley  mentions  a  C4ise(CaBe  83)  of  fracture  of  the  *'  ramus  of  the 

bes/'  unacoompanietl  witli  injury  to  the  bladder  or  urethra,  which  re- 

It^d  in  a  complete  recovery;  and  in  another  ca-se  (Case  84)  the  patient 

'COV€?red   in  eight   weeks,  and  was 

le  to  walk  nearly  iis  well  as  before; 

but  he  soon  after  died  of  dise»tse  of 

I^ie  chest.     The  os  pubis  was  found, 
pit  the  autopsy,  to  have  been  broken 
^    three   places ;    there   was   also   a 
Iracture  extending  in  two  directions 
|hrough  the  acetalmlum,  with  an  ex- 
tensive conimimited  fracture  of  the 
ilium,  accompanied  with  great  dis- 
lacenjent. 
Marat   haa  even  found  it  neces- 
ry,    after    a    fracture,    to    remove 
tearly  the  whc»lo  of  the  body  of  the 
lubes  by  incision*  in  a  girl  of  18 
and  who  not  only  recovered 

iletely,  but,  having  subseijuently 

nmrricd,  she  gave  birtb  to  two  chil- 

in  C^isy  urul  natural  labors.*  Clftrk'a  c*««  of  friwstur©  of  tbe  poUia. 

^  (lurk,  lio-iton  Med.  and  Sar^.  Journ.,  vol,  HU.  p-  185. 
»  Mumi,  from  Ma!(;aigne,  op.  cit.,  p,  640. 
20 
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Cappelletti  relates  that  a  man,  set.  54,  jumped  from  a  carrui^  lh%m 
horses  hiivjTig  run  away,  and  aliglittd  with  his  feet  to  the  gfoond,  but  I 
with  one  limb  in  the  greatest  possible  degree  of  abduction.     A  mTpi%  i 
who  gaw  him  immediately,  fniiiid  an  cnorinous  swelling  at  the  siipemr 
part  of  the  tliigli,  accompanied  with  very  a€ute  pain.     When  seen  ty 
Cajipelletli»  at  TrieMe,  six  months  afler,  there  still  remnine*!  a  aligbt 
swelling  ni'ur  the  ramus  of  the  ischium  and  pmhes,  umler  which  a  autftil 
examinati<m  detected  a  fragment  of  bone  two  and  a  half  inchin*  longanfj 
of  the  ''  size  of  the  finger/*     The  patient  was  able  to  walk,  but  not 
without  pain  aofl  limping.     Cappelletti  soon  begun  to  suspect  thai  lliti 
fragment  of  hone  consisted  of  a  part  of  the  ramus  of  the  ischium  sncl 
pube8  detached  by  nnisculjir  contraction.     On  examinitig  it  anteriorlv, 
he  found  this  part  of  the  pelvis  defective,  and  the  knt^e  portion  of  iht 
bone  bad  all  of  the  anatomical   characters  of  the  defective  pan.    11$  J 
felt  distinctly  the  circular  pi^ojcction  indicating  the  point  where  the  «>•  J 
cending  branch  of  the  ischium  unites  with  the  descending  branch  of  thdl 
pubcs.'  I 

Whitaker,  of  Lewistown,  N.  Y.,  saw  the  body  of  the  left  08  puliid 
broken  in  a  female  while  in  the  seventh  month  of  pregnancy.     She  hiifl 
fallen  down  a  flight  of  stairs,  striking  astride  the  edge  of  an  open,  uprigbQ 
barrel,     Tlic  I'racturc  was  oblique,  and  with  hut  little  displacement;  yet 
she  complained  of  excruciating  pain  in  the  left  pubic  region  on  the  Iwi&t 
motion.     The  accident  was  followed  by  no  positive  attempt  at  mis^car- 
liage*^ 

Prognosis. — The  danger  in  these  accidents  consists  not  so  much  in  1 
fracture,  as  in  the  itijury  done  to  the  bhnldcr  and  other  pelvic  vi^cefl 
If  the  bladder  is  opened  into  the  peritoneal  cavity,  death  is  almo*ft  <nef 
able;  and  even  wlien  the  bladder  or  urethra  has  suflere*!  laceration  lol 
down  or  at  any  point  above  the  deep  perineal  fascia ,  extensive  nrint 
infiltrations,  lo!lowe<l  by  abscesses  and  gangrene,  generally  expose  th^ 
patients  to  the  most  imminent  hazards. 

IWatmcnt. — The  ]>ractice  pursued  at  Guy\s  Hospital,  in  the  caae  ' 
separation  at  the  8ym|jhysis  pubis,  commends  itself  both  by  it*  simplicity 
and  by  its  success.  Antiphlogistic  remedies  steadily  pursued,  rest  in  the 
recumbent  posture,  the  use  of  the  catheter  when  necessary,  and  in  certa'm 
caj^es  the  girding  the  pelvis  with  a  firm  belt  or  band,  are  mensures  which 
seem  to  nuu^t  all  of  the  important  indications. 

If  the  fracture  is  accomjiiinied  with  displacement,  it  will  be  proper  to 
attempt  to  restore  the  fragments;  but,  except  in  the  case  of  separation  «U 
the  symphysis,  very  little  aid  can  be  expected  from  a  band  or  any  similar 
imeans  in  retaining  them  in  place.  It  will  be  sufficient,  generally,  in 
such  examples  to  place  the  patient  quietly  upon  his  hack,  with  his  thighs 
flexeil  upon  his  body,  and  to  treat  the  accident  in  all  other  respects  m  a 
ease  of  inllammation. 

If  the  urine  has  become  extravasated  underneath  the  pelvic  fascia,  no 
time  ought  to  be  lost  in  opening  freely  through  the  perineum,  and  in 
extending  the  incision,  if  necessary^  into  the  urethra  and  bladder. 

'  Cftppelktti,  RftTiking's  AbstTHCt,  No.  viii.  p.  83  ]  from  Giomale  per  »ervir#l 
Proijrtssi  dellft  Putolo«rie  del  la  Tc  mi  pent  ion,  1S47.  ' 

'  Whitiiker,  Aimir,  Joura.  MiH.b  8ci  ,  July,  1867, ; 
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§  2>  Iscliiain. 

Wlien  speakiug  of  fractures  of  the  puhes,  I  have  already  mentioned 
some  examples  of  fractures  of  the  ischium  also ;  indeed,  it  i«  sehiom  that 
ooe  of  the  bones  of  the  innominatom  is  broken  without  a  coinci<lent  frac- 
ture of  one  or  both  of  the  others.  The  recordj?  of  surgery  furnish  several 
other  €xam|j|es.  prmluced  generally  by  a  fall  upon  tlie  tuberositie?* ;  but, 
perlia|Ks  the  most  remarkable  instance  is  that  mentioned  by  Marat  as 
iia%ing  occurred  in  a  female  during  labor. 

The  following  summary  of  a  c*ase  of  fracture  of  the  ischium,  reported 
by  Sir  Astley  Cooper,  will  serve  to  illustrate  one  of  the  most  fortunate 
tAsnnimitiiin.'^  of  these  accidents  when  accompanied  with  a  rupture  of  the 
ort^thm : 

A  young  man  who  wa.s  drivinir  a  cart  w:ls  thrown  down,  and  a  wliee! 
paasiHl  over  him*  On  tlie  following  morning  he  wm  found  tu  have  a 
fracture  of  the  left  leg  and  a  contusion  of  the  inner  side  of  the  left  thigh. 
There  was  also  gre^t  swelling  and  ecehymosis  of  the  scrotum,  with  a 
ilight  ajipeanince  of  injury  over  the  pnbes  and  Ifft  hypochoniiriiim.  No 
fracture  of  the  pelvis  wai5  at  that  time  discovered.  Tiie  patit^nt  was  suffer- 
mg  )?reJit  pain,  and  was  eolditmd  exh!iUf?ted.  .Bloody  urine  escaped  from 
blailder.  On  the  eight fi  day  an  abscess  had  pointed  on  the  left  side 
the  perineum,  which,  being  opened,  discharge<I  a  large  miantity  of 
having  tlie  odor  of  urine;  extensive  sloughing  occurred,  and  the 
irnt  sank  very  low.  On  introducing  the  finger  into  the  wound,  the 
ending  raraa^  of  the  ischium  could  be  distinctly  felt,  ami  the  fracture 
i*e«l  in  an  oblique  course,  the  upper  fragment  being  slightly  displaced 
ards.  When  the  catheter  was  introdticed  into  the  urethra  it  was 
ml  to  enter  this  wound,  and  couhl  be  felt  resting  a^TQinst  the  naked 
ne.  From  this  time  until  the  twenty-sixth  day,  the  urine  continued 
escape  freely  through  the  wound.  In  about  six  weeks  more  the  fistu- 
opening  had  entirely  clo8e<l,  and  after  several  months  his  recovery 
complete.* 
Si/mptoms. — The  signs  of  this  accident  are  generally  even  more  obscure 
lan  those  of  fi^ctures  of  the  pubes,  but  in  a  case  of  doubt  the  bones 
ight  not  only  to  be  carefully  examined  from  without,  but  the  finger 
uld  be  introduced  freely  into  the  rectum  and  the  anterior  surface  ex- 
[>red ;  or  the  tuber  ischii  may  be  gra^sped  between  the  thumb  ami  finger 
raovetl  latenilly  in  order  to  determine  the  existence  of  motion  or 
pitus*  If  the  patient  is  a  female,  this  exploration  etm  be  be^st  made 
ugh  the  vagina.  By  flexing  and  extending  the  thigh,  also,  crepitus 
swnnetimea  be  discovered.  The  examination  will  generally  be  made 
le  tfie  patient  lies  upon  his  back  ;  but  if  turning  is  not  found  too 
infub  it  will  be  well  to  hiy  him  upon  liis  face,  that  the  tuberosities  of 
L*  ischium  may  be  n»orc  plainly  loonght  into  view. 
Proijiumn, — A  considerable  proiM>rtion  of  the  fmctutTs  of  both  the 
lies  and  the  ischium  are  accompanied  with  lesions  of  the  bladder  or  of 
urethra,  either  of  which  circumstances  will  render  the  prognosis  very 
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unfavorable;  but  in  simple  fractures  recoveries  may  generally  be  expect 
yet  only  after  a  tedious  confinement. 

Treatment, — It  is  not  usual,  except  in  cases  which  must  almost  nee 
sai-ily  prove  fatal,  to  find  much  displacement  of  the  fragments ;  nor  b, 
probable  that  by  any  manoeuvres  the  slight  displacements  which  are  fouM 
to  exist  can  be  entirely  overcome.  Instances  may  occur,  however,  in 
which  careful  pressure  from  without,  or  the  introduction  of  a  finger  into 
the  rectum  or  vagina,  may  aid  in  the  restoration. 

The  posture  best  suited  to  these  cases  will  be  indicated  usually  by  the 
sensations  of  the  patient  himself.  Ordinarily  he  will  prefer  to  lie  upon 
his  back  with  his  thighs  flexed  and  supported  by  pillows ;  and  his  hips 
slightly  elevated  by  a  firm  cushion  laid  under  the  upper  part  of  the 
sacrum.  His  knees  ought  also  to  be  gently  bound  together ;  but  if  the 
patient  finds  this  position  painful  or  excessively  irksome,  as  sometimes 
he  will,  he  may  be  permitted  to  occupy  any  position  which  he  finds  most 
comfortable. 

§  3.  Ilium. 

Fractures  of  the  ilium  are  much  more  common  than  fractures  of  either 
the  ischium  or  pubes,  and  they  assume  a  jgreat  variety  of  forms,  (^i^e^ 
tions,  and  degrees  of  complication. 

In  the  two  following  examples  the  anterior  superior  spinous  proccs? 
alone  was  broken  off: 

John  Kelly,  let.  36,  wa.s  admitted  to  the  Hospital  of  the  Sisters  of 
Charity,  Dec.  28, 1852,  having  just  fallen  and  broken  the  anterior  superior 
spinous  process  of  the  ilium.  The  fragment  was  displaced  downwards 
a))out  one-(|uartcr  of  an  inch.  Motion  and  crepitus  distinct.  A  slight 
ecchymosis  existed  over  the  i)oint  of  fracture,  and  other  signs  of  con- 
tusion about  the  hip  were  present.  He  was  intoxicated  at  the  time  of 
the  accident,  and  could  not  tell  how  or  where  he  fell. 

He  was  laid  upon  his  back  in  bed,  with  his  thighs  flexed  upon  his 
body;  and  in  this  position  we  attempted  to  reduce  the  fragment  an« 
retain  it  in  place  with  a  bandage;  but  finding  this  impossible,  we  left  him 
with  only  instructions  to  remain  quietly  in  bed.  In  about  two  weeks 
the  fragment  wns  firmly  fixed  in  its  new  position,  and  he  was  allowed  to 
get  u})  and  walk  about,  which  he  was  able  to  do  without  inconvenience. 

July  13,  1853,  Matthias  Morrison  was  caught  under  a  bank  of  felling 
earth,  and  on  the  following  day  Dr.  Mixer,  his  attending  surgeon,  !«• 
quested  me  to  see  the  case  with  him.  He  was  unable  to  stand  upon  to 
feet.  There  was  a  lacerated  wound  and  an  extensive  bruise  on  his  left 
hip;  but  the  thigh  was  not  shortened  nor  everted,  and  he  could  flex  it 
slightly  upon  his  body.  Noticing  a  swelling  and  discoloration  in  the 
region  of  the  anterior  superior  sj)inous  process  of  the  ilium,  I  pressed 
upon  it  and  felt  it  recede  with  a  distinct  crepitus:  the  fragment,  bow 
over,  immediately  resumed  its  place  when  the  pressure  was  removed, 
was  able,  also,  by  a  careful  manipulation,  to  trace  the  line  of  fractun 
and  to  determine  that  it  inclu(le<l  a  small  portion  of  the  anterior  e: 
tremity  and  wing  of  the  pelvis. 

We  directed  the  patient  to  remain  quietly  upon  his  bed,  with  his  le 
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pim  up.  He  sooa  recovered,  but  I  am  unable  to  say  what  is  the 
mgfKt  position  of  the  fragment. 

HTihe  case  of  Mooney,  :vt.  ^>0,  admitted  to  Belleme,  September  10, 
Wl,  the  fragment  was  disjdaccd  downward.^  one  hnAi,  and  eould  not, 
■  tiexion  of  the  limb,  be  replaced.  It  was  not  united  at  the  end  of 
Iree  week8.     The  ability  to  move  his  limb  was  unimpaire<L 

I  More  frequently,  however,  the  fracture  involves  a  still  hirger  portion 

I I  he  rreeit,  as  in  the  following  ex  am  pi  e.*^ ; 

f  Ja8t*ph  Jm|uoy,  tet.  40^  wju*  caught  by  the  bumpers  between  two  cars, 
fejruary  10,  1854^  breaking  obliquoly  the  auterirn-  superior  portion  of 
k  ilium.  I  saw  him  within  an  hour,  and  found  him  greatly  prom- 
pted; the  fragment  of  the  pelvis  broken  off  vfm  tjuite  movable,  and 
ptpitus  waii  easily  detected.    His  abilomen  wa8  very  tender  and  4*lightly 

I  He  was  laid  upon  hi8  hack  with  his  legs  drawn  up,  and  hot  foraenta- 

ion^  of  hops  and  vinegar  were  directed  to  be  applied  to  his  belly,      lie 

liw>  tcK)k  one  grain  of  morphine.     The  broken  ala  did  not  seem  dis|iose<l 

lM?eome  displaced.     With  no  other  treatment,  his  recovery  wa»s  rapid; 

id  the  bones  seemed  to  have  uniteil  without  displacement. 

Jaint'S  Roche,  jet,  41,  fell  March  7,  1854,  from  a  lieight  of  foiirteen 

pt.  breaking  off  the  anteiior  superior  portion  of  the  right  ala  of  the 

dvi*.     <  *ri  the  following  day  I  fownd  him  at  the  Hospital  of  the  Sisters 

Cbimty.     The  fragment,  which  wil^  quite  large,  was  'movable,  and 

ioDidly  a  crepitus  could  be  detected.     It  was  displaced  downwards 

l  forwards  about  th^e€^*(|uartel•s  of  an  inch. 

He  was  laid   upon   his  !)ack,  with  his  thiglis  and  limbs  mnderately 
ed.     At  the  end  of  two  weeks  he  found  himself  able  to  walk  without 
difiieulty,  and  he  immediately  left  tlie  baj^itirab     At  this  time  the 
t  was  displacal  in  the  same  uianner  and  direction  as  at  firsts  but 
iot  say  whether  it  had  united  or  not, 
I  have  three  other  similar  cases  upon  my  records;  but  in  the  la^t  ex- 
f»l<?,  the  sixth,  which   has   been  espetnally  recorded,  the  fi'acture  was 
'  idar  action.     William  Alexander,  £et.  70,  on  the  r3th 
I       K  after  riding  in  a  railroad  car  about  half  an  hour, 
to  leave  his  seat,  when   he  telt  *' something  wrong"  in  bis  right 
,  anil  found  himself  unable  to  walk  without  great  pain.     He  was 
lilted  t43  Bellevue  Hospital  on  the  same  day,  and  I  found  a  fracture 
ring  about  three  inches  of  the  ilium,  inclmling  the  anterior  superior 
us*  proce^^.     It  was  inclined  to   fall  outwards,  but  was  eiisily  re- 
ith  a  distinct  crepitus. 
i?e  once  seen  a  fracture  of  the  posterior  superior  spinous  process, 
I  dti  not  know  of  any  other  example. 
\}lm  B.,  set.  10,  wa**  thrown  from  her  horse  backwards,  striking  with 
back  upon  the  ground.     She  was  first  atten<led  by  Dr,  Conn,  of 
id,  N.  Y*^  and  she  did  not  come  under  my  care  until  two  weeks  after 
accident. 

d  a  small  fragment  broken  from   the  posterior  superior  spinous 

of  the  ilium,  and  displaced  backwards  in  the  direction  of  the 

about  half  an  inch.     It  wtis  movalde,  an<l  by  pressure  it  could  be 

to  place,  hut  it  would  immediately  return  to  it^  abnor- 
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mal  position  when  the  pressure  was  removed.  The  injured  hip  wu 
painful,  and  occasionally  it  felt  numb.  She  had  previous!  j  suffered  from 
spinal  irritation. 

I  laid  a  compress  behind  the  fragment,  and  secured  it  in  place  irith  a 
roller,  enjoining  perfect  rest.  She  recovered  from  her  lameness  in  a  few 
weeks,  but  I  believe  the  fragment  remains  displaced 

Prognosis, — Extensive  comminuted  fractures  of  the  ilium  are  gene^ 
ally  accompanied  with  so  much  injury  of  the  pelvic  viscera  as  to  proTe 
rapidly  fatal ;  but  the  following  example  will  show  that  this  rule  adnuts 
of  exceptions: 

June  5,  1854,  Bernard  Duffie,  aet.  32,  was  crushed  under  a  very  heavy 
stone  which  fell  upon  his  back.  I  found  the  left  ala  of  the  pelvis  bnien 
into  several  fragments,  between  the  different  portions  of  which  motion 
and  crepitus  were  distinct.  The  fractures  were  near  the  superior  part  of 
the  bone,  commencing  about  two  inches  back  of  the  anterior  superior 
spinous  process,  and  extending  backwards  irregularly.  There  vas  a 
narrow  wound  communicating  with  the  fracture,  from  which  I  removed 
a  loose  fragment  of  bone.     The  right  leg  was  also  broken. 

Four  months  after,  he  was  still  confined  to  his  bed,  and  a  fistaloos 
opening  continued  opposite  the  point  of  fracture;  there  existed  also  a 
large  and  irregular  mass  of  a«»sific  matter  or  callus  around  the  fragments. 
He  soon  after  left  the  hospital. 

Dr.  Sargent,  of  the  Massachusetts  General  Hospital,  has  reported  a 
case  in  which  a  man  received  a  compound  fracture  of  the  left  ilium,  and 
several  small  fragments  were  removed.  He  was  discharged  at  the  end 
of  three  months  with  a  fistulous  opening  still  remaining,  but  in  other 
respects  he  was  (juite  well.^  Dr.  Cheever,  of  the  same  hospital,  reports 
a  case  of  fracture  of  the  ilium,  with  fracture  of  the  ascending  ramus  of 
the  pubes,  resulting  in  complete  recovery ;  but  the  leg  became  shortened 
and  the  toes  inverted.  Dr.  Cheever  believes  that  the  lines  of  fracture 
met  in  the  acetabulum.^ 

The  following  case  illustrates  the  more  fatal  injuries  of  this  character: 

John  O'Keaf  was  crushed  under  a  heavy  stone,  Oct.  23,  1851,  break- 
ing and  comminuting  the  ahe  of  the  pelvis  on  both  sides,  and  wounding 
also  the  iliac  vein.  He  was  taken  to  the  Hospital  of  the  Sisters  of 
Charity,  and  died  in  a  few  hours,  partly  from  the  shock  to  his  system, and 
partly  from  the  hivmorrhage. 

Lucas^  has  also  recorded  two  cases  of  lesion  of  this  vein  due  to  the 
same  cause. 

Lente,  of  the  New  York  Hospital,  has  reported  a  case  of  dislocation 
of  the  hip,  which  was  accompanied  with  a  fracture  also  of  the  ala  of  the 
pelvis  upon  the  same  side.     The  dislocation  was  reduced  on  the  tbirl 
day,  and  the  patient  soon  after  died.     The  autopsy  disclosed  what  had 
not  been  suspected  during  life,  namely,  that  the  left  ilium  was  broken 
horizontally  about  through  its  middle,  and  vertically  through  the  crest; 

*  Sargent,  Boston  Mod.  and  Sui^.  Journ.,  vol.  liii.  p.  121. 

*  Cheevor.  Boston  Med.  and  Surg.  Journ.,  May  3,  1866. 
8  Lucas,  The  Lancet,  1878,  vol.  i.  p.  147. 
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ind  also  that  there  was  a  fracture  extemling  thrtmgh  the  sacronliae  syn- 
^Uondrosis.  accompauieil  with  eoiisidemble  cointninutiou  of  tlie  articular 
^urfiicQs.  It  was  found  that  a  portion  of  the  small  intestine  waa 
mplured,  and  probably  by  one  of  tfie  sharp  fragments  of  tlie  broken 
pelvis*^ 

kit  is  seMora,  I  tliink,  that  the  fragments  become  mneh  displaeetl ;  snnh, 

U^isl^  has  been  my  experience ;  and   I  hru^o   noticetl  in   Dr.  Neill's 

jinet  three  specimens  of  fnicture  of  the  crest  of  the  ilium,  all  of  which 

united  without  any  appreciable  disphicemerit.     Dr.  Neil  I  aim  called 

attention  to  tbe  fact  tfuit  in  two  of  these  specinvens  the  t»nsheatliing 

lluii  wa8  confined  to  the  outer  surface  of  the  bone;  an  observation 

ueli,  this  gentleman  assures  me,  he  has  had  frequent  occiision  to  make 

fore  where  tho  fnteture  l>elonged  to  a  llat  bime. 

[If  any  displacement  exists,  the  upper  or  loose  fntgment  is  generally 
ried  slightly  inwards;  occasionally,  however,  it  is  found  diaplaceil 
rards,  outwards,  or  downwards. 

Treatment — In  a  large  majority  of  cases  the  fnigments,  if  displaced, 

mot  be  eitmpletely  replaced.      Occasionally,   htnvever,  as  where  the 

It^rior  superior  spinous  process  is  broken  oflT  with  only  a  small  ])ortion 

the  crest,  the  fraj^ment  may  he  seized  with  the  fingere  and  carried 

Iwards  or  upwards,  or  in  whatever  direction  may  be  necessary  ;  but 

I  retain  it  in  this  position  is  generally  qiiite  impossible.     The  bandage 

'  bn>ad  belt  which   we  have  recommeuded  in  certain  fra<-tures  of  the 

fbe&  would  be  in  these  cases  not  only  useless,*  but  absolutely  mischiev- 

aince  its  effect  must  be  to  press  inwards  the  fragments,  and  thus  to 

a  dis^placement  which  might  not  otherwise  exist. 

[The  surgeon  ought  to  determine  by  a  careful  examination  the  extent 

tfl  direction  of  the  fracture,  and,  having  d^uie  what  was  in  his  power  to 

place  the  fragments,  he  shouhi  lay  his  jiatient  upon  his  back  with  the 

ighs  drawn  up  and  su|)ported.     This  is  the  position  which   will  gener- 

ly  be  found  most  comfortable;  but,  as  in  other  fractures  of  the  pelvis, 

[may  be  well  always  to  try  the  effect  of  other  jTositions,  and  especially 

I  determine  their  influence  upon  the  fragments,  and  finally  to  adopt  that 

eise  posture  which  accomplishes  the  indications  best. 

If  the  fracture  is  compound,  and  the  fragments  have  penetrated  the 

_belly,  the  wound  should  be  enIa^ge^^,  and,  as  tar  as  possible,  every  piece 

'  sitould  be  removed;  but  if  the  fragments  cannot  be  found,  the 

I  opening  should  be  allowed  to  remain  so  as  to  favor  their  escape 

iippuratiou  shall  have  taken  place. 


§  4.  Acetabulum. 

Tthough,  strictly  speaking,  fi-actures  of  the  acetabulum  belong 
fays  to  one  or  all  of  those  bones  of  the  pelvis  whose   lesions  have 

ady  been  described,  yet  the  peculiar  relations  of  this  cavity  to  the 
aur  render  it  necessary  that  they  should  be  considered  as  a  separate 

ss  of  accidents. 


>  Lente,  ^nm  York  Journ.  of  Med.,  Jan.  1851,  p.  29. 
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Fractures  of  the  acetabulum  divide  themselves  naturally  into  two 
varieties  : 

First.  Fractures  of  the  base  of  the  cavity,  with  or  without  displacement 
Second.  Fractures  of  the  rim,  with  or  without  displacement 

(a)  Fractures  of  tJie  Base. 

Without  Displacement. — In  fractures  of  the  base  of  the  cavity,  not 
accompanied  with  displacement,  nothing  but  crepitus  can  be  present  as  % 
sign  of  the  accident ;  and  this  will  scarcely  be  sufficient^  in  it«elt  to 
enable  the  surgeon  to  distinguish  it  from  a  fracture  of  the  neck  of  tke 
femur  within  the  capsule  without  displacement. 

It  is  probable,  therefore,  that  its  existence  will  only  be  determined 
by  dissection.  Nor  is  it  of  much  importance  that  the  diagnosis  shodd 
be  made  out ;  since  in  either  case  neither  splints  nor  any  other  surgicil 
appliances  could  be  of  service.  An  injury  so  severe  as  to  fracture  the 
acetabulum  will  necessarily  so  much  bruise  the  body,  and  codcoss  the 
viscera  of  the  pelvis,  as  to  compel  the  patient  to  remain  quiet  for  i 
number  of  days,  and  this  is  all  that  would  be  thought  necessary  if  the 
nature  of  the  accident  was  exactly  determined. 

Dr.  Neill's  cabinet  contains  a  specimen  of  this  kind,  in  which  the 
fracture,  commencing  near  the  centre,  extends  in  three  directions  acre* 
the  cotyloid  margins,  in  which  perfect  bony  union  has  occurred  without 
displacement. 

M.  Bouvier  related  to  the  Academy  the  case  of  a  man,  jet.  71,  who, 
in  consequence  of  a  fall  from  his  bed,  remained  for  three  weeks  unable 
to  walk,  and  never  was  able  afterwards  to  walk  without  crutches.  Xo 
fracture  could  be  discovered  during  life,  but  after  his  death,  which  o^ 
curred  some  months  subsecjuent  to  the  accident,  a  fracture  was  found 
extending  from  the  ilio-pectineal  eminence  to  the  spine  of  the  ischium, 
and  traversing  the  centre  of  the  acetabulum.  The  fragments  were  not 
displaced,  but  remained  slightly  movable.^ 

With  Displacement, — Fnictures  of  the  base  of  the  acetabuluni.  with 
displacement  of  the  femur  into  the  pelvic  cavity,  constitute  a  much  more 
formidable,  and  unfortunately  a  more  common  fonn  of  accident. 

Like  the  preceding  variety  of  acetabular  fractures,  they  are  produced 
generally  bv  falls  upon  the  trochanter  major,  but  the  force  of  the  con- 
cussion ha«  been  greater. 

Even  here,  it  is  not  often  that  the  diagnosis  has  been  clearly  made  out 
during  life ;  and  indeed,  generally,  the  true  chamcter  of  the  accident 
has  not  even  been  suspected,  the  surgeons  believing  that  they  had  to  do 
with  a  fracture  of  the  neck  of  the  femur,  or  with  a  dislocation.  lu  two 
exam])lcs  (Cases  71  and  72)  mentioned  by  Sir  Astley  Cooper  as  having 
been  presented  at  St.  Thomas's  Hospital,  the  thigh  was  thought  to  be 
dislocated  backwards. 

The  following  case  was  reported  by  Mr.  Earle,  to  the  London  Me<tico- 
Chirurgical  Society,  and  will  be  found  in  the  nineteenth  volume  of  it» 

*  Boiiviiir,  Amer.  Journ.   Mod.  ^^ci.,  vol.  xxiii.  p.  486;  fn»m  BuHet.  do  VAc*d 
Hoy.  de  Mod.,  August  15,  1838. 
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rtton^.  It  is  also  referred  to  by  Sir  Astley,  in  hi.n  tniitise  on 
.tin*s  and  Dii^locations^ : 
In  iliR  month  of  October,  1820,  a  rniin,  veL  4*\  wan  admittLMl  into  St. 
Barthol»«aiew'8  Hospital,  with  a  severe  injury,  cauned  l»y  having  fallen 
frotii  ft  height  of  thirty-one  feet,  and  striking  upon  the  left  side.  The 
left  leg  was  powerlej**!  and  shortened.  The  foot  wa8  everted.  Any  at- 
tempt to  rotate  the  limb  caused  great  pain,  and  was  aecoDi])anied  with  a 
acDBible  crepitus.  The  left  trochanter  \vf\^  very  much  depressed,  and 
when  it  was  preA«*ed  ujKm,  the  patient  coutphuTied  nf  Heej>-seated  pain  in 
the  hip-joint. 

He  recoveretl  in  eight  weeks,  and  was  able  to  walk  neurh^  iis  well  as 
hefure :  but  he  soon  after  died  of  diseai^e  in  the  chest. 

On    dissection,   a   fracture   was   found   extending    in    two    directions 

thr«>ii<rh  the  acetabulum  ;  there  wa.H  an  extensive  cornniinuted  fracture  of 

Vntm,  with  great  displacement,  and  the  os  pubis  was  broken  in  three 

The  repair  was  very  complete,  and  Mr.  Earle  remarked  how  nature 
hjid  guarded  against  any  considerable  deposit  of  new  bone  within  th© 
articulation,  which  might  have  interfered  with  the  function?*  <d*  the  joint, 
while  there  waft  an  abundant  deposit  of  callus  around  the  other  parts  of 
the  fractured  bone. 

Mr.  Travers  has  reported  two  similar'  cases,  and  in  the  paper  rtccom- 
^  nying  the  report  he  maintains  that  very  acute  pain  caused  by  prc!ssing 
ap<3D  the  projecting  spine  of  the  os  pubis,  and  the  inability  of  the  patient 
to  maintain  the  erect  posture,  may  be  regarded  as  signs  diaguostic  of  the 
«rci*lt»Dt.*  It  is  doubtful,  however,  whether  these  phenomena,  so  com- 
mon to  many  other  accidents,  could  be  relied  upon  as  evidence  of  this 
uliar  lesion. 
In  the  following  example  reported  by  Lendrick,  of  Dublin,  the  patient 

supposed  to  have  a  fructuR*  of  the  neck  of  the  fem!»r  ; 

An  old  man^  well  known  us  the  '*  Wandering  l^ijier,"  was  admitted 

to  the  Mercer  Hospital  in  January,  l-^Hl*.  suffering  from  phthisis  pul- 

onalis  and  ycuie  inflammation  of  the  liij)  joint.     Some  yeai*s  before,  he 

id  received  a  severe  injury  by  the  upsetting  of  a  coach,  and  was  untler 

'atment  several  months  for  what  was  supj)osed  to  be  a  fnicture  of  the 

of  the  femur.     Since  that  time  he  had  been  lame,  but  still  able  to 

fce  a  great  deal  of  exercise  on  foot  both  in  Great  Britain  and  in  Amer- 

The  acute  disease  of  the  joint  commenced  about  two  months  before 

lis  admission,  and  he  was  at  fii-st  under  the  care  of  Sir  Philip  Crampton, 

ho  remarked  that  the  thigh  was  only  shortened  about  half  an  inch,  and 

pressed  his  surprise  at  this  fact. 

This  man  died  on  the  17th  of  February,  ami  the  dissection  showed 
tiut  there  had  been  no  fracture  of  the  femur,  but  its  head  and  neck 
ere  affected  with  "morbus  coxte  senilis.''  The  head  w^is  also  thrust 
rough  a  rent  in  the  acetabidum  into  the  cavity  of  the  pelvis  :  but  the 
head  had  again  been  covered  by  a  hony  case,  complete,  except  in  a 
^mall  portion  about  the  site  of  a  shilling  piece,  and  at  this  point  the 
vering  was  ligamentous. 


*  Travew,  Holm«s*s  System  of  Surgery,  voL  ii.  p.  478. 
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The  OS  pubis  had  also  been  broken  at  the  same  time,  and  it  hal 
united  so  much  overlapped  that  the  space  between  the  inferior  anterior 
spinous  process  and  the  symphysis  pubis  was  shortened  nearly  an  indL 
A  portion  of  intestine  was  found  protruding  through  an  opening  in  tiw 
pelvis  and  adherent  to  the  bone,  in  which  situation  it  seemed  to  hare 
been  caught  by  the  broken  fragments  and  retained.^ 

Morol-Lavallee,  in  his  thesis  upon  complicated  luxations,  mentions  i 
case  which  had  come  under  his  observation,  and  which  had  been  treited 
as  a  fracture  of  the  neck  of  the  femur.  The  patient  survived  the  Mci- 
dent  many  years ;  during  a  part  of  which  time  he  suffered  such  ptin  in 
the  hip-joint  as  to  induce  a  belief  that  it  was  itself  diseased.  At  his 
death  he  was  found  to  have  had  a  multiple  fracture  of  the  hemes  of  the 
pelvis,  and  the  head  of  the  femur  had  penetrated  more  than  an  inch  into 
the  cavity  of  the  pelvis,  pressing  upon  the  obturator  nerve  to  sad  t 
degree  as  to  have,  no  doubt,  caused  the  severe  pain  from  which  he  hid 
suffered,  and  which  had  been  ascribed  to  coxalgia.* 

Symptoms, — In  the  two  cases  mentioned  by  Sir  Astley  Cooper  ifl 
having  been  received  into  St.  Thomas's  Hospital,  the  toes  were  tuned 
in.  In  the  example  mentioned  by  the  same  author  as  having  been  pre- 
sented at  St.  Bartholomew's  Hospital,  the  toes  were  everted;  the  two 
persons  seen  by  Lendrick  and  Morel-Lavallee  were  supposed  before  detth 
to  have  had  a  fracture  of  the  neck ;  it  is  probable,  therefore,  that  in  both 
of  these  cases  the  toes  were  also  everted ;  while  Moore  has  dissected  t 
subject  whose  pelvis  was  broken  into  many  fragments — the  left  os  in- 
nominatum  was  divided  into  three  portions,  corresponding  to  the  three 
bones  of  which  it  was  composed  in  infancy ;  the  head  of  the  femur  had 
completely  penetrated  the  basin ;  the  limb  was  shortened  two  inches, 
and  in  a  position  of  slight  flexion  and  adduction,  but  neither  rotated 
outwards  nor  inwards.^ 

There  seems,  therefore,  to  be  no  certain  rule  in  relation  to  the  poft- 
tion  of  the  limb ;  but  it  is  found  to  take  the  one  position  or  the  other, 
probably  according  to  the  direction  of  the  force  which  has  inflicted  the 
injury,  and  perhaps  in  obedience  to  circumstances  not  always  earilj 
explained. 

The  shortening  has  been  observed  to  vary  from  half  an  inch  to  two 
inches  or  more ;  the  trochanter  is  also  usually  driven  in  toward  the 
pelvis.  Pressure  upon  the  trochanter  occasions  a  deep-seated  pain.  H 
the  limb  is  drawn  down  to  the  same  length  with  the  other,  it  immedi- 
ately resumes  its  position  when  the  extension  is  discontinued.  Crepitul 
is  more  uniformly  present  than  in  fractures  of  the  neck  of  the  feinor» 
and  it  is  especially  felt  while  the  limb  is  being  extended  or  while  it  i* 
again  shortening,  and  not  so  much  in  flexion  or  rotation. 

If,  in  addition  to  all  of  these  phenomena,  we  learn  that  the  accident 
has  occurred  from  a  severe  blow,  or  a  fall  from  a  great  height  upon  tie 
trochanter;  and  that  the  viscera  of  the  pelvis,  and  especially  the  bladder, 
seem  to  have  suffered  considerable  injury;  or  if  we  detect  at  the  ganrt 

*  Lendriok,  Anicr.  Joiirn.  Med.  Sci.,  vol.  xxiv.  p.  481 ;  August,  1889;  from  Londoi 
Mod.  Guzctte,  March,  183t). 
2  Morel- Lavollee.  from  Malgaiirno,  op.  cit.,  vol.  ii.  p.  881. 
'  Moore,  Med.-Chir.  Trans.,  vol.  xxxiv.  p.  107,  1851. 
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ime  a  fracture  of  some  other  portion  of  the  pelvis — we  may  reasonably 
sonclnde  that  the  head  of  the  femur  has  penetrated  the  acetabulum. 
STet  it  must  be  confessed  that  no  one  of  these  symptoms  is  positively 
iistinctive  of  this  accident,  and  that  they  are  seldom  found  sufficiently 
jroaped  to  render  the  diagnosis  certain.  Possibly  the  displacement  may 
^e  detected  by  the*  finger  introduced  into  the  rectum  or  vagina. 

The  old  "piper"  mentioned  by  Lendrick,  and  the  man  dissected  by 
dorel-Lavallee,  lived  many  years,  and  managed  to  walk  about,  but  not 
nrithout  considerable  pain ;  the  other  three,  to  whom  I  have  alluded,  died 
»on  after  the  injuries  were  received. 

T}re€Ument, — Some  have  thought  of  treating  these  cases  by  extension 
ind  counter-extension;  the  latter  being  accomplished  through  the  aid  of 
I  perineal  band ;  but  it  is  not  probable  that  after  an  injury  of  this  char- 
icter,  any  patient  will  be  able  to  endure  the  requisite  pressure  about  the 
perineum  or  groins.  It  will  be  better  to  lay  the  patient  upon  Daniel's 
Dvalid  bed,  or  some  bed  similarly  constructed,  so  that  it  may  be  con- 
erted  into  a  doubled-inclined  plane ;  allowing  the  knees  to  be  suspended 
•ver  the  angle  thus  formed,  in  order  that  the  weight  of  the  body  may 
lave  some  efiect  to  draw  away  the  pelvis  from  the  femur.  Or  we  may 
.dopt  extension  without  the  perineal  band,  as  will  be  described  hereafter 
rhen  treating  of  fractures  of  the  femur ;  or  we  may  resort  to  Hodgen's 
uspension  apparatus. 

(b)  Fractures  of  the  Rim. 

Fractures  of  the  rim  of  the  acetabulum  have  frequently  been  dis- 
covered in  dissections ;  and  the  records  of  surgery  abound  with  cases  of 
inreduced  dislocations  of  the  femur,  in  which  the  failure  to  reduce  or  to 
"etain  the  bone  in  place  has  been  ascribed,  not  always  with,  sufficient 
'eason,  perhaps,  to  this  fracture. 

Dr.  McTyer,  of  the  Glasgow  Royal  Infirraai-y,  published,  in  the  Glas- 
fow  Medical  Journal  for  February,  1830,  four  cases  of  this  fracture. 

The  first  was  that  of  a  man,  siet.  27,  on  whose  back  a  number  of  bricks 
lad  fallen  while  he  had  his  right  knee  placed  on  the  bank  of  a  trench. 
Mis  right  leg  was  found  shortened  about  one  inch  and  a  half,  bent,  and 
:he  toes  turned  a  little  outwards.  The  limb  could  be  moved  without 
nuch  difficulty,  but  every  motion  gave  him  pain;  motion  was  also  at- 
:ended  with  crepitus.  On  making  extension,  the  limb  was  easily  brought 
x>  the  same  length  with  the  other,  but  it  became  shortened  again  imme- 
liately  when  the  extension  was  discontinued. 

The  symptoms,  differing  but  little,  if  at  all,  from  those  which  are 
isually  present  in  a  case  of  fracture  of  the  neck  of  the  femur,  led  to 
the  supposition  that  this  was  actually  the  nature  of  the  accident.  Sub- 
iequently,  the  toes  became  slightly  turned  in,  but  this  circumstance 
Rras  not  regarded  as  sufficiently  distinctive  to  warrant  a  change  in  the 
iiamosis. 

Having  succumbed  to  the  injuries  after  a  few  days,  the  autopsy  re- 
realed  a  fracture  extending  through  the  bottom  of  the  right  acetabulum, 
ind  about  one  inch  and  a  half  of  the  rim  at  its  upper  and  posterior 
nargin  completely  detached,  except  as  it  was  held  in  place  by  a  portion 
rf  the  capsular  ligament.  The  head  of  the  bone  could  be  easily  pushed 
upwards  and  backwards  upon  the  dorsum,  the  fragment  of  the  acetabular 
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margin  being  moved  aside,  and  swinging  upon  its  fibrous  attachment  is 
upon  a  hinge,  but  resuming  its  plac«  Ag&in  perfectly  when  the  heid  o( 
the  femur  was  restored  to  the  socket.     The  femur  was  not  broken. 

In  the  second  case  the  limb  was  found  shortened,  the  knee  slighdj 
bent,  and  turned  a  little  fonvards  and  inwards,  and  the  toes  pointing  to 
the  tarsus  of  the  otlier  foot.  It  was  thought  to  be  a  fhicture  also  of  the 
neck  of  the  femur,  but  the  autopsy  disclosed  only  a  fracture  of  the  upper 
margin  of  the  rim  of  the  acetabulum. 

In  the  third  case,  seen  only  after  death,  the  limb  was  not  shortened 
much,  but  the  toes  were  stretched  downwards,  and  turned  slightly  in- 
wards. It  was  supposed  at  first  to  be  a  simple  dislocation,  but  on  dis- 
section the  posterior  and  inferior  margin  of  the  acetabulum  was  found  to 
be  broken  and  displaced  toward  the  coccyx,  while  the  head  of  the  femur 
rested  upon  the  pyriformis  muscle,  over  the  ischiatic  notch. 

The  fourth  example  was  found  in  the  dissecting-room,  and  the  histoj 
of  the  case  is  not  known.  A  fragment  of  the  superior  and  posterior 
margin  of  the  acetabulum  had  been  broken  off",  and  had  reunited  «lightlj 
displaced.* 

Cmises  and  Symptoms. — Several  other  similar  examples  have  been 
established  by  dissection  ;^  and  Dr.  Nicholas  Senn,  of  Milwaukee,  Wis- 
consin, has  collected  a  number  of  examples  more  or  less  satisfcctorik 
demonstrated  without  the  aid  of  an  autopsy•^  We  are  able,  therefore,  t9 
determine  pretty  accurately  what  are  the  usual  causes,  phenomena,  lod 
terminations  of  this  accident,  though  we  are  far  from  having  anivedit 
a  satisfactory  means  of  diagnosis.  Its  causes  are  generally  the  samf 
as  those  which  produce  dislocations  of  the  hip,  but  in  most  inj*tan«8 
the  violence  has  been  greater  than  in  the  case  of  dislociitions.  In  i  cue 
reported  by  Miner*  it  was  the  result  of  a  gunshot ;  the  fragment  having 
esc'Mpcd  through  a  fistulous  opening. 

The  symj)toms  are,  first,  such. as  indicate  a  dislocation,  to  which  must 
be  added  crepitus  and  a  difficulty,  if  not  impossibility,  of  retaining  tbe 
head  of  the  femur  in  its  place  when  it  is  reducal.  The  crepitus  B 
sometimes  discover-Ml  the  moment  we  begin  to  move  the  limb,  and  this 
will  aid  us  to  distinguish  it  from  a  fracture  of  the  neck  of  the  femur 
accompanied  with  much  displacement,  since,  in  the  latter  case,  erepit* 
is  not  felt  usually  until  the  extension  is  complete,  and  the  fragments  ire  jj 
agjiin  brought  into  ap])osition.  "1 

Fro(/no8is, — Some  of  these  accidents,  either  from  a  failure  to  recnf 
nize  them,  or  from  the  impossibility  of  maintaining  the  head  of  the 
femur  in  place  when  once  it  has  been  reduced,  have  resulted  in  a  pern* 
nent  dislocation  of  the  hip  and  a  serious  maiming.  In  nine  out  of  thtf* 
teen  cases  w/nch  Senn  has  found  reported,  the  reduction  was  maintAined^ 
and  in  four  it  was  not.  The  following  case  was  recognized  and  reilucei 
but  it  was  found  impossible  to  maintain  the  reduction. 

*  McTver,  Amor.  Joiini.  Mod.  Sci.,  vol.  viii.  p.  517,  Auir.  1831. 

2  ^laisoiniouvo,  Chinirj^  Clin.,  1863,  p.  HJS.  Sir  Astley  Cooper  on  DUl»x\  »b4 
"Fnio.,  18*23,  second  Lond«»n  edition,  p.  15.  M.  Bemud,  Bulletin  de  hi  Soo.  deCTiit-i 
180*2,  toni.  iii.  p.  18.").  Ibid.,  p  220.  Bigolow  on  Uip-Joint,  186'.>.  p.  13'.*  ct  -eo. 
Kve,  Hritii.h  Mod.  Jtmrn.,  .Fan.  24,  1880  (2  cases).  Agnew,  Treat,  on  Surgerv,  vJ 
i.  J).  '.»20. 

•^  Sonn,  Tnins.  Wisconsin  State  Mod.  Soc,  1880. 

*  Minor,  Jhitlalo  Med.  and  Surg.  Joum.,  vol.  v.  p.  383. 
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ifT  --i,  1847,  a  strong  German  laborer  was  crushed  inidrr  a  mass 
weighing  several  tons.  Drs*  Sprague  and  Lvumiis,  of  Biidiilo, 
]\e*L  and  found  the  1(4"^  thigh  dislocated  upwards  and  backwards, 
the  aid  of  six  men  they  succeeded  in  reducing  it,  the  reduction 
ng  attended,  as  the  gentlemen  informed  me,  witli  a  gligbt  sensation  of 
pitu^  The  legs  were  then  laid  buside  each  other,  and  tlie  knees  tial 
rthcr,  the  patient  lying  on  his  hack  ;  and  now  the  twu  limbs  appeared 
>e  of  the  same  length.  On  the  second  and  third  days  the  injured 
lb  was  examined  by  the  same  gentlemen,  and  there  was  no  displace- 
it.  On  the  fourth  day  I  was  invited  to  meet  these  gentlemen,  the 
ient  having  had  muscmar  spasms  during  the  previous  night,  and  the 
h  being  redislocated.  I  found  the  limb  shortened  one  inch  and  a  half^ 
'te<l,  and  the  toes  turned  in*  We  immediately  iipplied  the  pulleys, 
90on  drew  the  trochaulrr  down  to  a  point  apparently  opposite  the 
ihulum,  and  a  careful  measurement  showeil  that  the  two  limbs  were 
the  same  length.  The  pulleys  being  rt*moved,  the  leg  did  not  draw 
igain,  nor  did  the  foot  turn  in,  yet  we  had  felt  no  sensation  Up  indi- 
that  the  bone  had  slipped  into  its  socket,  nor  had  we  felt  crepitus, 
legs  and  thighs  were  now  laid  over  a  douhle-inclined  phuie,  and  well 
L  He  remained  in  this  condition  three  day?^  more*  during  which 
!•  Dr.  Sprague  saw  him  each  day^  and  fuuud  nothing  disarranged, 
the  night  of  the  seventli  day  the  spasms  returned,  and  in  the  morn- 
the  thigh  was  displaced. 
*he  next  day  we  again  applied  the  pulleys,  but  soon  found  that  the 
e  would  not  remain  in  place  one  minute  after  the  pulleys  were  re- 
ed. 

Lt  this  time,  while  moderate  extension  was  being  made  at  the  foot  hj 
iting  the  foot  inwards,  we  could  distinctly  feel  a  slight  crejiituiii.     A 
light  splint  was  applied,  and  as  much  extension  made  as  he  could 
tly  bear,  and  in  this  condition  the  limb  was  kept  several  weeks. 
ra  after,  I  found  the  thigh  still  displaced  upon  the  dorsum  ilii. 
ped  badly,  but  he  could  walk  fast,  and  perform  as  much  labor  as 
the  accident. 

case  mentioned  by  Mr.  Keate,  the  hone  had  become  dislocated 
,  and  could  be  felt  lying  against  the  tuber  iscliii,  and  the 
of  a  ^'dijiitnict  grating  as  of  ruptured  cartilage"  led  him  to 
that  the  c^irtilaginous  labrum  of  the  socket  was  broken  ofl":  but 
cture  was  in  the  lower  margin  of  the  socket,  no  difficulty  was 
rienced  in  retaining  the  bone  in  position.^ 

\    Hiiraer   0*    Hitchcock,   of   Kalamazoo,   Mich.,   reporteil   to   the 

ignn  Medical  Society,  June  12,  1879,  a  case  of  supposed  fracture 

iuj  of  the  acetabulum,  accompanied  with  a  backward  dislocation, 

as  successfully  re*lueed  and   retained   in   place  seven  or  eight 

after  the  accident,  by  Dr.  Noyes,  of  Detmit,     Tlie  surgeons  who 

of  the  patient  at  first  were  prosecuted,  and  a  judgment  was 

ed  for  ilamages,   but  this  wiis  finally  reversed  and  the  surgeons 

exonerated.     As  to  what  was  the  precise  nature  of  the  case  the 

who  testified  were  not  agreed,  and  perhaps  nothing  but  an 

"d  determine. 


I  eharge 


1  Kcttt«,  Amer.  Joum.  of  Hed.  Sci.,  vol.  xvh  p.  22(y. 
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Walker'b  cuse  uf  fracture  of  the  acetabulum. 


Dr.  0.  II.  Walker,  of  Detroit,  Michigan,  presented  to  the  Detroit 
Academy  of  Medicine,  May  27,  1879,  a  specimen  of  this  fracture,  tke 
history  of  which  was  as  follows:  A  man,  »t.  78,  fidling  upon  hishindi 
and  knees,  was  struck  on  the  lower  portion  of  his  back  by  a  piaing 
street-car.  lie  was  taken  to  a  hospital,  and  was  found  to  have  a  dialoor 
tion  upon  the  dorsum  ilii.  Reduction  was  readily  accomplished,  aid  j 
crepitus  was  recognized,  but  its  seat  not  fully  determined.  The  pitieBt  | 
died  in  a  few  hours  from  shock.     In  the  autopsy  the  head  of  the  fcnw    : 

was  found  in  the  socket,  but  it  vai  ! 
easily  displaced.  The  ligamentu  j 
teres  and  a  greater  part  of  the  p» 
terior  half  of  the  capsular  lig^mcat 
were  torn  away,  leavins  a  partof  tbe 
anterior  portion,  togeuer  with  tk 
ilio-femoral  ligament,  untom.  Som 
of  the  gluteal  muscles  were  torn 
from  their  femoral  attachments.  The 
greater  portion  of  the  posterior  lip 
of  the  acetabulum  was  torn  avij* 
making  an  opening  through  vhia 
the  head  of  the  femur  had  esapei 
passing  between  the  fasciculi  of  the 
ilio-femoral  ligament,  and  resting 
finally  near  the  crest  of  the  ilinn. 
Less  than  one-third  of  the  norwl 
depth  of  the  acetabulum  remained 
to  support  the  head  of  the  femor 
when  it  was  in  place. ^  Dr.  Walker 
incidentally  mentions  that  Brodie  reported  a  case  which  he  supposed  to 
bo  of  this  nature,  in  the  London  LanceU  in  1833. 

Treatment — If  the  diagnosis  is  satisfactorily  made  out,  and  npoa 
complete  reduction  the  femur  will  not  remain  in  place,  the  treatment 
ouglit  to  be  nearly  the  same  as  for  fracture  of  the  thigh,  except  that  no 
lateral  splints  or  bandages  to  the  thigh  will  be  necessary.    If  the  strw^ 
position  is  chosen,  the  limb  ought  to  be  rotated  in  a  direction  opposite  to 
that  in  which  the  acetabular  margin  is  supposed  to  be  broken,  andke|< 
drawn  out  to  its  ))roper  length,  as  far  as  this  shall  be  found  to  l)C  pracfr 
cable,  by  extending  and  counter-extending  apparatus.     A  band  around 
the  ])elvis,  so  adjusted  a,s  to  press  the  head  of  the  bone  into  its  sockeli 
may  also  be  of  service  in  preventing  the  tendency  to  displacement;  and 
in  case  the  bone  manifests  little  or  none  of  this  tendency,  the  hip  hand- 
age  will  probably  alone  be  sufficient,  yet  even  here  no  harm  could  come 
of  applying  the  extending  apparatus,  secureil  moderately  tight,  simply  ai 
a  measure  of  precaution.     l)r.  Bigelow  recommends  angular  extension, 
eTt\;t'.vl  by  ui?ans  of  an  an^^ular  s])lint,  such,  for  example,  as  Nathan  R- 
Suiith's,  or  Ilodgen's,  su^i)ended  from  the  ceiling,  or  from  some  other 
point  above  the  patient;  ''or,"  he  adds,  "if  any  maniruvre  1ms  reiluced 
the  bone,  the  limb  should  be  retiiined,  if  possible,  in  the  attitude  which 
completed  the  manceuvre." 


»  Walker,  Detroit  Lancet,  July,  1879. 
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§  5.  Sacnim. 

Situpte  fractures  of  the  sacrum,  known  to  be  exceedingly  rare/  are 
ftioned  either  by  such  injdrie.s  as  break  at  the  same  time  the  nther 

of  the  pelvis,  or  by  bl<iws  or  falls  received  directly  rtpon  the  sacrnm, 

It  may  he  broken  at  any  point,  and  in  any  direction,  when  the  fracture 
!£  pHniueed  by  the  firvt  of  this  clasps  of  canses ;  but  if  the  fnictnre  is  the 
result  of  a  fall  upon  the  sacrum-^  it  will  generally  be  tranHverse,  and  be- 
hiw  the  sacro-iliac  synipliysis.  The  displacement  in  this  latter  ch\m  of 
ai^'^  IS  ttlraw^t  invariably  the  same,  the  Cf>ceygeal  extremity  being  sini- 
ly  carrier!  forwards,  yet  this  is  seldom  sufficient  to  jnterfere  in  any  dc- 
rei*  with  tlie  functions  of  the  rectuoi  and  anus ;  bnt  in  one  ca**e  seen  by 
Wrinond  it  nearly  cli>sed  the  rectnm.  Sometimes,  ulso,  tliere  is  a  slight 
Herat  deviiition*  There  is  also  in  the  Dupuytren  musenm,  at  Paris,  a 
ciuien  in  which  the  whole  of  the  lower  fragment  is  displaced  a  little 
forwards. 

Si/mptom9. — The  a'lgns  of  this  fi-acture  are  pain  at  the  seat  of  injury, 

^ravatetl  greatly  in  the  attempts  to  flex  or  elevate  the  liofly,  and  espe* 

Ujf  in  the  efforts  at  defecation  ;  swelling  and  discoloration  of  the  soft 

covering  the  sacrum;    dL^plaecment   of  the  coccyx  forwards;  an 

Igtilnr  projection  at  the  point  of  fracture,  with  a  cor respots ding  retiring 

tigle  upon  the  opposite  side;  mobility, 

I*ro{/Hosh. — Experience  has  shown  that  where  the  fracture  of  the 
sacnitn  is  accompanies]  with  other  fractint'S  of  the  pelvis,  the  patients 
fieldoni  re<v:»ver ;  and  only  because  so  extensive  an  injury  implies  usually 
it  force  in  the  cause  which  produced  the  fnictures,  and,  of  necessity, 
U^T  k^ions  among  the  pelvic  viscera.  Simple  fractures,  from  falls 
ii>on  the  sacrum,  occnrring  below  the  sacro-iliae  sym^ihysis,  are  gener- 
ally followe<l  by  speedy  recoveries,  although  the  inward  disiilaceuient  is 
not  often  completely  overcome. 

TrfatmenL — By  introducing  a  finger  into  the  rectmn,  the  lower  frag- 
ment can  be  easily  preyed  back  to  its  natnral  position,  hut  the  difficulty 
mnrists  in  finding  any  means  of  retaining  it  there  until  bony  union  is 
rfb  *  Tod,  Jndes  succeeded  to  his  satisfaction  with  a  wooden  cylinder, 
nfihh  he  compelled  the  f>atient  to  wear  forty-five  days;  removing  it, 
b'wrver,  every  third  ihn\  in  order  to  cleanse  the  rectum  with  an  enema, 
Bemionrl  introduce<l  first  a  linen  bag,  which  he  immediately  procee*led 
to  fill  with  lint;  but  during  the  night  it  became  necessary  to  remove  it, 
in  order  to  relieve  the  bowels  of  wind  and  stercoraceous  matter.  He 
now  substituted  a  silver  canula  covered  with  a  shirt,  which  latter  he 
filled  with  lint  in  the  same  nianner  as  before.  This  was  retainetl  without 
much  ineonvenienco  nineteen  days ;  having  only  been  removed  rmce 
during  this  time.  The  union  now  seemed  to  be  firm,  and  the  afiparatiis 
was  removed.  Plugging  the  rectum  in  this  manner  may  be  necessary 
irhenever  the  inward  inclination  of  the  lower  fragment  is  found  to  be 
[>nsiderable,  bnt  not  othcnvisc ;  onfinarily  it  will  Ite  sufficient  to  lay  the 
Itient  upon  his  back,  with  a  firm  cushion  above  the  point  of  fracture, 

^  MNl^aigne  has  referred  to  eight  ca»e8 ;  and  I  have  Lot  been  able  to  Bud  n  record 
tuny  oiben. 
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SO  as  to  prevent  the  bed  from  pressing  in  the  lower  fragment;  and  hinnf 
emptied  his  rectum  thoroughly  by  an  enema  of  warm  water,  he  shonld 
be  placed  under  the  influence  of  an  opiate  suflSciently  to  restrain  the 
acti(m  of  the  bowels  for  several  days,  or  for  as  long  a  time  as  may  be  con- 
sistent with  health  or  comfort.  To  the  same  end,  also,  the  diet  ought  to 
be  light  and  dry  ;  nothing  should  be  allowed  which  might  prove  laxatire. 
By  constipating  the  bowels,  two  ends  may  be  gained.  We  shall  prereni 
that  frequent  action  of  the  sphincters,  which  might  tend  to  distuib  the 
union  ;  and  the  hardened  fiBces,  by  their  accumulation  in  the  rectum, 
may  serve  to  press  back  the  lower  fragment  of  the  sacrum,  in  a  manner 
much  more  natural  and  quite  as  effective  as  any  apparatus  which  can  be 
contrived. 

Separations  at  the  Saero'iliac  Symphyses. 

I  have  already  mentioned  a  ca^^e  of  separation  of  the  bones  at  thesacio- 
iliac  symphysis,  reported  by  Lente,  but  which  was  accompanied  also  with 
a  fnicture  of  the  ilium  and  a  dislocation  of  the  hip.  Several  other  similtf 
examples  have  been  reported,  in  some  of  which  both  of  the  sacro-iliic 
symphyses  have  been  separated,  or  displaced.  Such  accidents  are  the 
results  only  of  great  violence,  and  the  subjects  of  them  seldom  recover. 

Dr.  J.  T.  Banks,  of  Griffin,  Ga„  has  reported  one  example  of  oompleti 
recovery  in  an  adult  male,  in  which  the  right  sacro-iliac  symphysis  fii 
separated  "by  a  blow  received  upon  the  tuberosity  of  the  ischium,  dri^ 
ing  the  ilium  up  an  inch  or  more,  causing  complete  paralysis  and  an««- 
thesia  of  the  right  leg  for  two  or  three  weeks ; "  motion  of  the  hip  caused 
also  severe  pain.  No  attempt  was  made  to  reduce  the  bones,  but  unwt 
occurred,  and  he  gradually  regained  the  use  of  his  limb.*  In  a  few  in- 
stances this  articulation  has  been  known  to  give  way  during  labor,  whib 
the  symphysis  pubis  has  suffered  little  or  no  diastasis ;  and  in  these  cart 
recovery  has  generally  taken  place. 

In  nearly  all  the  traumatic  examples  reported,  the  diastasis  has  beea 
accom])anied  with  a  fracture  extending  parallel  with  the  margins  of  the 
synchondrosis;  and  it  is  for  this  reitson  that  I  have  preferre^l  to  con- 
sider these  accidents  as  fractures,  rather  than  as  dislocations. 

§  6.  Coccyx. 

The  bones  which  compose  the  coccyx,  four  in  number,  develop  slowlji 
the  third  not  presenting  an  ossific  nucleus  until  from  the  tenth  to  the 
fifteenth  yeara  of  life,  and  the  fourth  not  until  between  the  fifteenth  m  ^ 
twentieth  year.     Subseciuently  the  first  and  secon<l  become  united  int*  ! 
one,  and  later   the  third  and  fourth  are  united  into  one;  finally  the 
second  and  third  unite,  and  the  coccyx  is  complete  as  a  single  bone.  At 
a  late  period  of  life,  later  in  the  female  than  in  the  male,  the  coccyx  * 
united  by  bone  to  the  sacrum.     These  facts  render  it  apparent  that  i 
true  fracture  can  scarcely  occur  until  late  in  life;  and  it  seems  probable, 
also,  that  a  diastasis  or  dislocation  will  be  very  unlikely  to  occur.    ¥oi 
myself,  I  have  never  met  with  the  accident  in  any  of  its  forms.    Mat 
gaigne  says  he  has  seen  one  example  of  fracture  in  an  autopsy,  in  whid 

*  Banks,  Atlanta  Med.  and  Surg.  Journ.,  May,  1866. 
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tnere  was  also  a  fracture  of  the  saerum ;  and  he  aaa^rfat  Cloquet 
\uu\  »een  another  in  an  old  man,  caused  by  u  kick. 

TVeatment, — In  ca*e  a  fracture  were  tu  occur,  the  treatment  wfmld  he 
ihe  aaine  as  that  already  de^scribed  for  a  fracture  of  the  lower  portion  of 
the  siKTutn, 

^D^.  Ger>.  A.  Mursick,  of  Nyack,  New  York,  reports*  two  cases  of 
jiif*rygodynia/'  in  which  he  ijraetise<l  excision  of  the  laj^t  two  bones 
nf  the  coccyx  succesi^^riilly,  Uiic  of  them  was  a  case  of  fracture,  with 
forward  displttcemeiu,  in  a  woman  twenty-nine  years  old,  luui  was  caused 
by  a  fall  upon  the  nates.  Fourteen  months  atlter  the  accident  she  came 
under  Dr.  Mursick*8  observation.  She  was  suffering  great  pain  in  the 
pelvic  region,  and  especially  in  the  region  of  the  rectum,  which  w*a8 
:ii:L'r:ivated   by    walking,    defecation,    and  by   rising   from    the   sitting 

Ln»-|fjon. 

H  June  2»  1873,  Dr.  Mnrsick  removed  tlie  li-st  two  bones  of  the  coccyx, 
Kp  patient  being  under  the  intlueuce  of  ether,  by  making  an  incision 
posteriorly  of  two  inches  in  length,  exposing  ihe  hone  thoroughly,  and 
thm  having  seized  the  bone  with  a  pair  of  foi^eps,  it  was  drawn  out  and 
mreffdly  dissected  from  its  attachments.  Severe  pains  in  the  pelvic 
followed  the  operutiou,  with  retention  of  urine,  and  the  wound 
j^L       I  slowlv. 

■  A»  a  result  of  bis  tw^o  operations  he  concludes  that  the  operation  is 
Imple  and  easy  of  perforaianee>  but  that  the  constitutional  disturbance 
which  ensues  is  out  of  all  proportion  to  it.s  magnitude.  The  subsequent 
Bin  id  very  severe,  and  lasts  for  several  days ;   and  the  wound  heals 

Wl  am  also  indebted  to  Dr.  Mursick  for  the  statement,  that  extirpation 
"  the  coccyx  has  been  {iractised  occasionally  since  the  first  diftbrentia- 
tioo  of  coccygodynia  by  Nott  and  Simpson,  with  succesiiiful  results,  but 
■roccially  in  those  etudes  which  were  of  traumatic  origin.  In  other 
0(ses,  unaccompanied  with  fracture  or  dislocation,  subcutaneous  incision 
of  the  attachments  of  the  coecyx  has  proved  sufficient,  while  in  many 
case^,  of  purely  neurotic  origin,  the  cure  has,  after  a  time,  been  effected 
without  resort  to  surgical  interference.  My  own  experience  confirms 
this  latter  statement.  Nor  can  I  fully  appreciate  the  necessity  or  ad- 
vantage of  resection  in  any  case  of  simple  fmctnre  or  diastasis  of  this 
bone.  In  the  case  related  by  Mursick  there  is  no  evidence  fun*ishe<l 
that  union  hail  ever  taken  place  between  tl^e  second  and  third  portions, 

iid  the  age  permits  a  presumption  that  it  liad  not,  and  that  it  was  not 
erefore  in  reality  a  fracture :  but  even  if  it  had  been,  what  possible 
harm  could  come  of  its  being  rendered  movable  by  the  fracture,  since  i£ 
it  were  movable  it  could  not  interfere  with  defecation  ?  The  coccyx  is 
not  without  its  fiinction,  and  cannot  without  injury  be  lost,  inasmuch  as 
it  serves  for  the  attaciiment  of  muscles  and  ligaments,  most  of  which  are 
of  importance  in  connection  with  defecation,  and  occlusion  of  the  rectum. 

^^^^UuTsick,  American  Journal  of  the  Medical  Sciences,  Jan.  1876^  p,  122. 
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BmeJopment  of  Femur, — ^The  femur  is  farmed  from  five  centr®  of 

ossification  :  namely,  one  for  the  slmft,  commencing  at  about  the  fiftli 
week  of  fretal  life ;  one  for  the  lower  entl*  including 
the  eoiulyles,  commencing  at  the  nintli  month  <tf  fititti 
life;  one  for  the  head,  commencing  at  the  end  uf  thr 
first  J  ear  after  birth  :  one  for  the  great  tnwliauler. 
commencing  (hiring  the  fourth  year;  and  one  f«*r  ih^ 
lesser  trochanter,  commencing  between  the  thirtoeftll 
:ind  fourteenth  years.  None  of  these  epiphyses  are 
joined  to  the  shaft  until  after  puberty,  but  consoliJa- 
tiou  is  generally  comfileted  at  the  twentieth  year 
The  or<ler  in  which  union  orcurs*  is  the  reverjrc  of  \\\t 
order  in  wliich  ossification  commences,  the  lower  cpi- 
physis  being  tlie  first  to  exhibit  traces  of  ossificatioii 
and  the  lajst  to  unite. 

IHvmati  of  FraHnreg. — Of  236  fractures  of  Ik 
femur,  not  including  gunshot,  which  have  been 
corded  by  me.  114  belong  to  the  upper  third,  86  ( 
the  middle  third,  and  36  to  the  lower  third  ;  or,  if  we 
confine  our  analysis  to  the  shaft  aloue^  30  belong  i 
the  upper  thir<h  80  to  the  middle,  and  S6  to  the  low€ 
I       ,  (I  have  person^dly  examined  many  more  aises 

1  fnict«ie  of  the  femur  than  are  enumerated  above,  bij 

M    i  \  these  inchide   all  which  have  been  subjected  to  tbi 

^^^^^^  species  of  analysii^.) 

mS^^S^k  1^^<  Freilerick   E.   Hyde,   in  hig  analy^iB  of  33 

^^fl^^^y  eases,  in  Bellevue  Mo^^pital,  states  that  05  i^ceurretl  il 

^^^•^  the  upper  third  (including  fractures  of  the  neck):  If 

in  the  middle  third,  and  3S  in  the  lower  thir-l 
ing  the  conilylcs).      In  the  20  remaining  i  i 

point  of  fracture  is  not  stnteil. 
To  give  a  summary  of  these  valuable  tJibles  more  in  detail,  61  be 
longed  to  the  neck,  of  which  14  are  st^ital  in  the  records  to  be  int 
CH^psidiir,  17  extnjcapsular,  and  thirty  undetemiinetl.     Thirty-four  wei 
in  the  upper  third  of  the  shaft  ;   hVJ  in  the  middle  third,  and  81  in  t* 
lower ;  the  <\\act  point  of  fructure  of  the  shaft  being  undetermined  in  2< 
7  fi'Hcturcs  belonged  to  the  condyles^ 

The   femur  constitutes,  therefore,  a  striking  exceptian  to  the    rul 
which  my  observations  have  established,  that   in  the  case  of  the    loi 


DeveTopiucut   of    fe- 
ci or,  (From  Gray.) 


*  IJyde,  Analysis  of  322  cases  of  Fmcturc  of  the  Fenmr,  at  Belle  viio  Hoepital, 
1865  to  1873,  inclusive.     Medicul  Record,  1876. 
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^^  tYie  lower  third  is  most  often  the  seat  of  fracture.  The  shaft  of 
ofc^«mur  is  most  often  broken  in  the  middle  third,  and  generally  near 
4ifc\i^^r  end  of  this  third ;  that  is  to  say,  above  its  middle. 

§  1.  Neck  of  the  Femur. 

Eighty-four  of  the  whole  number  recorded  and  analyzed  by  myself 
were  fractures  of  the  neck,  either  intra-  or  extracapsular.  The  youngest 
rf  these  patients,  excepting  one  case  of  supposed  epiphyseal  separation, 
tM  twenty-nine  years,  the  oldest  eighty-four ;  forty-five  were  males  and 
thirty-nine  females.  Nearly  all  were  simple.  Forty-two  were  believed 
to  be  without  the  capsule,  and  thirty  were  believed  to  be  within ;  the 
nmainder  were  undetermined. 

We  have  already  given  the  number  of  fractures  of  the  neck,  both 
intra-  and  extracapsular,  reported  in  Dr.  Hyde's  tables.  Having  refer- 
ence to  age,  19  years  was  the  youngest,  and  85  the  oldest ;  20  years 
ind  imder  presented  two  cases ;  from  20  years  to  30,  five  cases ;  from 
80  to  40,  nine ;  from  40  to  50,  eight ;  from  50  to  60,  fourteen ;  from  60 
to  70,  fifteen ;  from  70  to  80,  seven  ;  from  80  to  90,  one.  Of  the  whole 
lumber,  thirty-nine  were  males,  and  twenty-two  females ;  none  of  the 
fiictures  were  compound;  fourteen  are  recorded  as  of  the  right  leg; 
ivrenteen  of  the  left;  and  thirty  are  undetermined.  Fourteen  were 
iBignosticated  as  intracapsular,  and  seventeen  as  extracapsular,  thirty 
iKing  undetermined. 

Surgeons  have  differed  in  their  opinions  as  to  the  relative  frequency 
rf  fractures  of  the  neck  of  the  femur  within  or  without  the  capsule. 
This  has  arisen,  no  doubt,  in  part  from  the  difiiculty  and  probable  inac- 
CMacy  of  many  of  the  diagnoses.  Malgaigne,  who  has  adopted  a  mode 
of  deciding  this  question  Avliich,  it  must  bo  conceded,  is  much  less  liable 
to  error  than  simple  clinical  observation,  namely,  an  examination  of 
eibinet  specimens,  finds  in  four  large  collections  sixty-one  intracapsular 
fiictures,  and  only  forty-two  extracapsular.  So  that,  according  to  his 
pbser^'ations,  they  stand  in  the  proportion  of  about  three  to  two ;  the 
JUtracapsular  being  the  most  common.  On  the  contrary,  Nelaton  believes 
fluu  extracapsular  fractures  are  much  the  most  common,  and  Bonnet,  of 
tyons,  aflSrms  that  they  constitute  the  immense  majority.  Bonnet  made 
ft«r  dissections,  and  in  each  case  he  found  the  fracture  extracapsular. 
This  testimony,  so  far  as  it  goes,  is  positive,  but  the  number  is  not  suf- 
Scient  to  establish  anything  more  than  a  probability  in  favor  of  the 
greater  frequency  of  extracapsular  fractures. 

Clinical  observations  arc  in  this  case  too  uncertain  to  be  made  avail- 
'Nein  80  nice  a  question.  Cabinet  specimens  may  have  been  collected 
fcf  a  special  purpose,  and  this  is  well  known  to  have  been  the  fact  with 
4c  celebrated  Dupuytren  collection,  the  specimens  in  which  constitute 
Betrly  one-third  of  the  whole  number  referred  to  by  Malgaigne.  I  allude 
to  the  eflfort  which  was  made  while  the  controversy  was  pending  between 
Dupuytren  and  Sir  Astley  Cooper  as  to  the  probability  of  bony  union  in 
btncapsular  fractures,  to  accumulate  cabinet  specimens  of  this  fracture; 
lod  which  effort  extended  it,self,  no  doubt,  both  to  London  and  Dublin, 
riMD  which  two  latter  sources  Malgaigne  has  gathered  the  remainder  of 
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his  figures.  In  Dr.  Mutter's  collection,  at  Philadelphia,  I  think  tliere 
are  only  three  examples  of  intracapsular  fracture,  to  seven  extracapeukr. 

Dr.  Reuben  D.  Mussey,  of  Cincinnati,  has  in  his  cabinet  twelve  ei- 
amples  of  fractures  of  the  neck  of  the  femur  without  the  capsule,  and 
only  ten  within. 

AVc  ought,  therefore,  to  regard  the  question  of  relative  frequency  u 
still  undetermined.  Nevertheless,  it  is  my  opinion  that  the  extracapralar 
fracture  is  very  much  the  most  frequent. 

(a)  Neck  of  the  Femur ^  tvithin  the  Capsule.    -{Intracapsular.) 

Causes. — In  no  other  fractures  do  the  predisposing  causes  play  so  im- 
portant a  part  as  in  fractures  of  the  neck  of  the  femur,  and  this  whether 
within  or  without  the  capsule ;  indeed,  experience  has  shown  that  without 
the  concurrence  of  those  pathological  changes  which  usually  accompany 
old  age,  these  fractures  can  scarcely  occur. 

Dr.  Merkel  considers  the  fragility  of  the  neck,  within  the  capsule,  in 
old  persons,  due  to  the  absorption  of  that  process  of  the  cortical  sub- 
stance which  arises  from  about  the  level  of  the  trochanter  minor,  and 
ends  close  under  the  head  of  the  bone,  at  the  anterior  part  of  the  neck; 
thus  occupying  the  situation  where  the  greatest  pressure  is  made  in  the 
erect  position.  This  process  he  calls  tlie  "calcar  femorale."  In  newly 
bom  children  it  is  absent ;  it  appears  when  they  begin  to  walk,  attains 
its  greatest  development  in  middle  age,  and  completely  disappears  in  oM 
persons.*  Dr.  Merkel  says  that  no  account  has  hitherto  been  given  of 
this  process ;  but  this  statement  is  scarcely  correct,  inasmuch  as  it  has 
been  both  descriljcd  and  represented  by  various  surgical  and  anatomic*! 
writers  for  a  long  time  (see  Fig.  131  of  this  volume).  The  fact  of  its 
absorption  in  advanced  life  is,  however,  an  original  observation. 

Sir  Astley  Cooper  thought  that  the  majority  of  fractures  of  the  neck 
after  the  fiftieth  year  were  intracapsular ;  but  Robert  Smith  has  p^^^ 
us  the  ages  of  sixty  persons  having  fractures  of  the  neck  of  the  femur? 
and  the  average  age  of  thirty-two  in  whom  the  fractures  were  within  the 
capsule,  is  sixty- two  years,  while  the  average  age  of  twentv-eight  in 
whom  the  fractures  were  extracapsuhir,  is  sixty-eight  years.     Malgaigne 
has  referred  to  this  testimony  in  proof  of  the  inaccuracy  of  the  opinion 
held  by  Sir  Astley  Cooper;  but  I  trust  it  will  not  be  regardetl  imperti- 
nent or  hypercritical  for  us  to  inquire  how  Mr.  Smith  became  possessed 
of  the  a<res  of  all  these  pei-sons  from  whom  these  specimens  were  o^ 
tained:  for  more  than  half  of  the  whole  number,  that  is,  just  thirtr-tvo^ 
have  their  a<ies  set  down  in  round  decimals,  such  as  50,  60,  70,  etcaa^ 
it  wouhl  be  easy  to  show,  l)y  the  inevitable  law  of  chances,  that  this  could 
not  possibly  be  a  true  statement.     If  Mr.  Smith  does  not  pretend  Uf 
have  given  the  ages  with  accuracy,  but  only  to  have  arrived  as  near  to 
the  trutli  as  his  sources  of  information  would  peimit,  then  I  prote^  that 
these  ta])les  do  not  constitute  proper  evidence  in  relation  to  this  point; 
and  until  better  evidence  is  furnished  I  shall  continue  to  think,  with  Sir 
Astley  Cooper,  that  fractures  within  the  capsule  belong  generally  to  an 

^  Merkel,  Am.  Journ.  Med.  Sci.,  Jan.  1874. 
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der  clasps  *A  subjects  than  fractures  without  the  capsule.     Thi&i  opinion, 
II finned  hy  ray  own  experience,  does  not,  hcwever,  as  Mal^aigne  seems 

til  ink,  imply  that  fractures  within  the  capsule  may  not  occasionally 
iir  in  persons  much  younger  than  the  average  limit,  namely,  under 
ftv  years. 

l)r.  Hyde*8  tables  present  two  cases  under  50  years,  and  twelve  at  or 

rer  30.     Of  tJie  two  un<ler  oU  years,  one  w  a**  48  years  of  age,  antl  the 

her  39.     Of  coun^e,  the  reader  will  make  what  allowance  lie  shall  think 

rofier  as  U:>  the  accuracy  of  the^ediafxno.scs,  inasmuch  as  such  diagnoi^eei 

notoriously  difficult,  and  often  inaccurate. 

It  is  also  be!ieve<l'that  intnicapsuhir  fractures  are  more  frequent  in 
^men  than  in  men,     In  Dr.  Hyde's  tables  there  are  ten  females  and 
r  males. 

The  position  of  the  neck  of  the  femur,  and  the  great  thickness  of  the 
macular  e*>verings,  render  its  fracture  from  a  direct  blow  a  very  rare 
rcunistance;  indeed,  it  can  only  happen  iis  the  result  of  gunshot  acci- 
JDts,  QT  other  similar  penetmting  injuries. 

It  is  broken,  there  Fore,  usually  by  in<lireet  blows,  such  as  a  fall  upon 
e  biitfora  of  the  foot,  upon  the  knee,  or  upon  the  trochanter  major;  or 
r  muscular  action  alone,  as  h:is  sometimes  happened  with  very  old  peo- 
e,  who,  in  walking  across  the  floor,  have  tripped  upon  the  carpet, 
Piking  the  bone  in  the  effort  to  sustain  themselves.  W'e  must  not 
ways  infer,  however,  because  the  patient  has  tripped,  that  the  bone  was 
roken  by  muscular  action ;  since  it  is  quite  as  likely  that  the  fall,  con- 
|c|oent  upcm  the  tripping,  ha.^  occasioned  the  fi^acture;  and  we  ought  in 
ich  cages  to  make  a  careful  examination  of  tlie  hip  over  the  trochanter 

ascerUiin  whetlier  it  ha.s  been  brui8e<l,  and  to  internjgate  the  patient  as 

the  manner  of  the  fall 

Riedinger*  thouglit  he  ha^l  met  with  an  impavted  fracture  of  the  neck 
used  by  muscular  action  alone,  in  the  case  of  a  man  i30  years  old, 
lio,  falling  upon  the  left  side,  received  an  injury  upon  his  right  side. 
bat  an  impacted  fracture  should  have  been  thus  produced  seems  to  me 
cely  credible. 

Kodct  has  attempted  to  show  by  a  series  of  experiments  made  upon 

le  dejwl  subject,  and  by  other  observations,  that  the  direction  in  wlncli 

le  force  had  acted  will  determine  the  situation  and  direction  of  the  frac- 

Thus  he  maintains  that  when  the  person  has  fallen  upon  the  foot 

P  knee,  the  fracture  will  be  intracapsular  and  oblique ;  that  if  the  front 

the   trocluinter  receives  the  blow,  the  fracture  will  be  intracapsular 

X  but  tmiisverse;  if  the  back  of  tlie  trochanter  is  struck,  tlie  fnicture 
ill  be  partly  intra-  and  partly  extracapsular;  and  if  the  person  falls 
irectly  upon  the  side,  or  receives  the  blow  fairly  upon  the  outer  aide  of 
e  trochanter,  the  fracture  will  be  entirely  without  the  capsule.* 

Without  intending  to  give  my  unijualitied  assent  to  these  propositions 

ingeniously  maintained  by  Rodet,  I  am,  nevertheless,  prepared  to  admit 
leir  general  accuracy;  and  especially  ha-?  my  experience  led  me  to 
(lieve  that  falls  upon  the  feet  or  fcnee^  in  most  cases  produce  intmcap- 
Jar  fracture.^,  and  that  falls  upon  the  outside  of  the  hip,  or  upon  the 

*  Riedinic^r,  Cent  fur  Chir.,  lR7o,  No.  32,  p.  817. 
»  L*Exp^rience,  March  14,  1844. 
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great  trochanter,  generally  produce  extracapsular  fractures.  There  tn», 
Imwever,  frei^uent  i^xceptions  to  this  latter  proposition.  Esperiallv  hatf 
I  observed  that  in  persons  ov^er  fifty  years  of  age,  or  sonienhat  atlmnced 
in  life,  a  fall  upon  the  trochanter  has  caused  an  intracapsular  fracture. 
The  following  ca^e,  verified  by  an  autopsy,  is  conclusive : 

A  man,  75  years  of  ;ige,  was  received  at  15ellevue,  March  24»  187o. 
He  -stated  that  on  the  .same  day  he  liad  slip|i€Hl  and  fallen  upon  the  skk- 
walk,  fit rikiij^  with  great  fi>Fce  upon  the  trochanter.  The  house  surgcyin 
Dr.  E.  A.  Lewi.s,  examined  the  limb  immediately  on  adinisdcin^  audi 


Fig,  VIH. 


Fio.  129. 


TrmssrerM  intrttCftpsular  fracture. 


IntrmoApitiliir  frftotura  c^na^il  hj  m  fall 
upon  tho  troohnater* 


diagnosticated  an  intracapsular  fracture.  I  Kaw  him  during  the  day  anj 
confirmed  the  <liagnosis.  He  was  fc*i*hle,  hut  not  suftering  much, 
parently,  from  shock  or  from  pain.  Food  and  stimulants  were  lulini 
tcrcd,  hut  no  surgical  treatment  was  adopted.  On  the  following  morn  in  j 
he  was  found  to  be  sinking,  and  he  died  befoj*e  night.  After  deatf 
Drs.  Dennis  and  Ishani  repeated  the  manual  examination^  and  found  tl 
evidences  of  an  intracapsular  fnicture  vcr^^  marked,  including  a  sligh^ 
cre|utus  and  rotation  of  tlio  trochanter  upon  a  short  axis.  The  accomij 
jwinying  wtK»dcut,  tstkcn  froiu  the  specimen  now  in  the  posscej?ioii  of  DrJ 
Dennis,  shows  that  the  fracture  was  close  to  the  head,  and,  of  cour 
entirely  intracapsular.  It  was  not  impacted,  and  no  absorption  of  the 
neck  ha<l  taken  [dace. 

Pafhohgti. — I  have  already,  when  speaking  of  partial  fi-actures,  ex  J 
pressed  my  conviction  of  tlie  possibility  of  a  partial  fractui-e,  or  a  fisHur 
of  the  neck  of  the  fcuiur,  and   1  liave  referred  to  the  case  reported  hy 
Dr.  J.  B.  S.  Jackson,  of  Boston,  as  having  determined  tliis  qut^tion 
beyond  all  possibility  of  a  doubt;  yet  its  occurrence  must  be  regarde  ' 
as  an  exceedingly  rare,  and,  we  may  say,  improbable  event. 

It  is  much  more  common  to  meet  witli  examides  of  complete  fractureal 
of  tire  neck  both  within  and  without  the  capsule,  unaccompanied  with  a 
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ture  of  either  the  periosteum  or  the  reflected  capsule.  Sueh  wm  the 
fact  in  eight  ease^  exuiiiijied  hy  CoUe.s ;  m  thrcn?  of  which,  Imwever,  he 
Iwlieved  the  fracture  mit  to  h^ve  heeu  ci^Mi|ilote,  but  Robert  Smith  thinks 
they  were  all  of  them  e-v:imple.s  *>f  cinnjilcte  fracture.'  Stanley  has  aim 
relateil  a  ease  of  complete  separation  of  the  bone  iinaeeompariiej  with 
laceration  or  injury  of  either  die  periosteum  or  capsular  liaj^ment  This 
in  the  pei*8on  of  a  man  age^I  sixty  years,  who  lia4  been  knocked 
•lowfi  in  the  street.  €hi  being  admitteil  into  8t,  Bartliolomew's  Hos- 
pitaK  shortly  after  the  injury,  he  complained  of  pain  in  tlie  hip,  but  there 
neither  shortening  nor  eversion  of  the  limb,  and  it«  several  motions 
d  he  e.xecuted  with  freedom  and  power,  A  fracture  was  not  sus- 
pected; but  five  weeks  after  this  he  died  of  inftammation  of  the  bowels, 
Thf  ili.ssection  showed  a  fracture  extending  through  the  neck»  accompa- 
nied with  a  slight  bloody  effusion,  but  no  displacement  of  the  fragments 
or  lacenition  of  the  soft  parts.* 
^  In  other  examjiles  the  bone  is  not  only  broken,  but  displaced  to  such 
extent  that  the  capsule  is  comj»letely  toni  in  two.     But  in  a  large 

ijority  of  cases  both  the  capsule  and  the  [Feriosteum  are  only  partially 
lorn  asunder. 

The  intracapsular  fracture    is   generally  somewhat   oldi(|ue»  and  its 
direction  is  usually  from  above  downwards,  and  from  witiiin  outwards. 
etiinos  its  direction  is  such  as  to  include  a  portion  of  tlic  bead ;  oc- 

lonally  it  is  quite  tmnsverse.  Occiisionally  the  intracapsular  fracture 
is  impacted.  In  one  examfde  of  an  old  fracture  I  have  seen  the  ends 
dovetailed  upon  each  other,  the  fi'acture  having  a  double  obli^pjity,  and 
not  admitting  of  displacement* 

There  may  occur  also  another  species  of  impaction,  the  lower  portion 
of  the  neck  entering  the  cancellous  structure  of  the  head,  while  its  upper 
portion  rides  upon  the  articular  surface,  a 
eireumstance  which  is  well  illustrated  by 
the  annexed  woodcut  (Fig.  130),  copied  by 
Mn  Smith  from  a  s[»ecimen  in  the  Ihipuy- 
tren    Museum  at  Paris :    or  the  impaction 

ij  occur  without  any  tlegree  of  either  up- 
'  or  lateral  displacement. 

Separation  of  the  Epiphysis. — Mr.  Lis- 
ton  says:  '*  Even  in  children  sei>arj»tion  of 
the  he/td  of  the  bone  may,  on  goud  grounds, 
be  supposed  occjLsionally  to  take  place; '^ 
by  which  we  understand  him  to  mean  that  n 
separation  of  the  epiphysis  which  completes 
the  head  of  the  femur  may  occur.  Mr. 
Soutli  relates  a  case  in  a  boy  ten  years  of 
age,  who  had  falk'n  *Hit  of  a  first-flocjr  window 
opon  his  left  hip.  The  liuib  was  slightly 
turned  out,  but  scarcely  at  all  shortened. 
The  thigh  could  be  reaidiiy  moved  in  any  direction  without  much  pain, 
but  on  bending  the  limb  and  rotating  it  outwards,  a  very  distinct  dummy 

>  Collea,  Dublin  Hosp,  Kep.,  vol.  ii.  p,  839. 

'  St»nioy,  Med,-Chir.  Trans,,  vol.  xiit 

•  Linton,  Elements  of  Surgery,  Phila,  ©d.,  1887,  p.  4S0. 


Fio,  130. 


ImpAo(6d  intrncapsuliir  ffatnture, 
(Smith.) 
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sensation  was  frequently  felt,  apparently  within  the  joint,  as  if  one 
ticular  surface  had  slipped  ofi'  another.  This  was  regarded  by  \ln 
South  and  Mr.  Green  as  an  example  of  epiphyseal  separation,  and  \e 
was  placed  upon  a  double-inclined  plane,  but  he  felt  so  little  iDConri^ 
nience  from  it  that  he  several  times  left  his  bed  and  walked  about.  We 
have  no  information  as  to  the  result  or  as  to  the  further  progress  of  the 
case.*  According  to  Erichsen,  M.  Stanley  reported  a  case  in  a  lad  of  18 
years. 

A  girl,  set.  18,  was  brought  before  Dr.  Parker,  of  New  York,  at  his 
surgical  clinic,  Nov.  1850,  who  had  been  injured  by  a  fall  upon  a  curb- 
stone, when  eleven  years  old.  The  accident  was  followed  by  suppuii- 
tion  and  a  fistulous  discharge,  from  which,  however,  she  finally  recovered, 
but  with  the  foot  everted,  and  a  shortening  of  one  inch  and  a  halt 
"  Flexion  and  rotation  of  the  joint  occasioned  no  inconvenience."  Dr. 
Parker  thought  this  circumstance  alone  suflBcient  to  distinguish  it  from 
hip  disease,  in  which  anchylosis  is  the  termination.^ 

At  a  meeting  of  the  Kappa  Lambda  Society,  held  in  New  York,  Mareh 
25,  1840,  Dr.  Post  mentioned  a  case  which  he  had  seen  in  a  girl  sixteen 
years  old,  who,  in  taking  a  slight  step  with  a  child  in  her  arms,  madei 
false  movement,  and  feeling  something  give  way,  she  was  obliged  to  lean 
against  a  wall.  Dr.  Post  saw  her  the  next  day,  when  he  found  the 
affected  limb  one  inch  shorter  than  the  opposite  one,  movable,  the  toes 
turned  outwards,  no  swelling,  some  slight  pain  at  the  upper  part  of  the 
thigh.  The  trochanter  major  moved  with  the  shaft.  There  was  ibo 
crepitus.  From  the  age  of  the  patient,  and  the  slight  amount  of  violence 
by  which  the  injury  was  produced,  Dr.  Post  thought'  a  separation  of  the 
epiphysis  of  the  head  had  taken  place.  The  extending  apparatus  was 
applied,  but  the  limb  remained  from  a  quarter  to  half  an  inch  shorter  than 
its  fellow.^ 

Aug.  14,  ISOf),  Andrew  Leroy,  J^t.  15,  in  attempting  to  escape  from 
the  House  of  Refuge,  fell  from  the  fourth  story.  On  the  following 
morning  he  was  admitted  into  my  wards,  at  Bellevue  Hospital.  I  found 
his  right  thigh  sliortened  three-quarters  of  an  inch,  and  slightly  ah- 
ducted ;  toes  everted.  Placing  him  under  the  influence  of  chloroform,  ; 
we  detected  a  feeble  crepitus  in  the  vicinity  of  the  joint.  It  was  unlike 
tlie  crepitus  of  broken  bone.  With  fifteen  poonds  of 'extension  we  were 
able  to  overcome  the  shortening  entirely,  and  to  put  the  limb  in  position. 
This  was  maintained  with  l^uck's  apparatus.  At  the  end  of  two  weeks, 
however,  it  was  ascertained  to  be  shortened  half  an  inch.  Four  more 
pounds  were  then  added.  At  the  close  of  my  term  of  service  I  lost  right 
of  the  boy,  and  have  not  been  able  therefore  to  verify  my  diagnosis;  bat 
I  believe  it  to  liave  been  a  sepanition  of  the  upper  epiphysis. 

Dr.  II.  Wardner,  of  Cairo,  111.,  has  reported  a  case  of ''  intracapsular 
fi'acture  of  the  neck  of  the  femur"  in  a  boy  fourteen  yeairs  of  age.*  He 
does  not  state  that  he  regarded  it  as  epiphyseal,  but  his  remarks  lead  u» 

*  South,  lioto  to  rhpliii>'s  Suri^orv,  V(.)l.  i.  p.  619. 

»  Parker,  Ainer.  Mrd.  (Jazotti,  V(.l.  i.  p.  342,  Nov.  30,  1850. 
»  Post,  New  Y«»rk  .lourn.  Med.,  vol   iii.  p.  190,  July,  1840. 

*  Wardner,  a  pajier  read  before  the  Southern  Illinois  Med.  Assoc,  at  Arena,  IllinoU, 
June,  1877. 
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p^Kee  that  he  did.    The  lad  had  hurt  himself  hy  jumping  and  alight- 
no  his  feet,  this  being  followed  by  a  lameness  in  the  hip-joint  and 
tfficultj  in  walking.     Twenty-four  days  later,  on  **  atiemptint^  to 
•  !Hit  of  hoih  one  foot  became  entangled  in  the  be<li^!othjng,  an*l  thiis 
him  to  exert  forcibly  the  adductor  m useless  when  be  suddenly  cried 
I  witli  pain,  sajing  his  hip  had  gone  out  of  place,  and  be  found  bina- 
'  unable  to  ri&e. 

H*  S,  Smith,  of  Blandville,  and  Dr,  Swett,  being  called,  thought 

i  dislocation,  and  under  chloroform  attempted  reduction,  but  unsuc- 

Jlj*     Dr.  Smith  has  since  informed  me  by  letter  that  lie  did  not  at 

time  detect  crepitus.     The  day  following  Dr,  Wardner  was  called, 

I  in  his  repiort  of  the  case  he  says  the  limb  was  shortened  one  or  two 

and  was  lying  nearly  parallel  with  the  other  limb,  with  the  toee 


W.  detected  a  ''  dull 


pitation,  and,  regarding  it  as  a  fracture, 
i>ion,  and  niaintained  it  for  several  weeks,  or  until  the  cure 
i,  when  "tbeiniureii  limb  wh.s  of  the  same  length  as  the  sound 
and  no  defonnity  of  any  kind  was  detecte<l."  By  a  letter,  however, 
d  February  -,  1 875,  thirteen  months  after  tlie  accident,  from  Dr. 
th,  1  am  informed  that  there  was  then  a  shortening  of  one  inch,  and 

tJte  published  Btiitemcnt  of  Dr* wjia  derived  from  the  father 

igh  Dn  Smith*  and  that  he  now  fotmd  it  to  be  incorrect. 
',  Smith  farther  i^tates,  ''The  mt»tions  of  the  hi[Hjoint  are  limited  to 
:  one-half  tlie  normal  extent,  the  muscles,  leg,  etc.,  of  that  side  of 
pelvis  are  considerably  shrunken,  he  w^alks  a  little  lame,  and  com- 
m  of  wesikness  of  the  limb."  .  .  ,  *"!  think  there  can  be  no 
\%  that  the  neck  of  tlie  femur  was  fractured,'* 

will  be  notict^d  that  the  first  measurement  was  so  indefinite  that  Dr. 

dner  coidd  only  declare  it  *'one  or  two  inches"  shortened;  nor  am 

by  Dr,  Smith  that  the  shortening  observed  by  liim  was  deter* 

meajsiireinent^  although  I  presume  it  was. 

utchinson*  mentions  three  cases,  and  Spillman^  refers  to  one 

ed  by  Sabatier,  and  another  by  Verduc. 

[y  one  case  has  been  est4d)lished  by  an  autopsy*     The  subject  of 

accident,  who  was  lo  yeai*s  old,  had  been   run  over  by  a  wagon. 

limb  was  shortened  and  everted*     The  patient  wiis  umible  to  move 

lltimb.     He  died  in  a  few  hours*     There  was  found  in   the  autopsic 

Ination,  complete  separation  of  the  epiphysis,  which  was  attached 

neck  by  a  strip  of  periosteum  two  millimetres  in  brea<lth.     The 

was  torn  at  its  inner  portion.* 

tier*  has  reported  a  case  obscrve<l  in  a  child  14  years  old,  and 

hy   Professor    Schonborn,   of  Kiuiigsberg,  to  be   closed    by 

action.     The  lad  having  slippetl,  threw  himself  backwards  to 

himself,  and  fell  on  his  left  side.     He  experienced  violent  pain  on 

^ht  side,  and  was  unable  to  run.     The  right  limb  was  found  short- 

tbree  centimetres,   and  strongly  everted.     No  crepitus  could  be 

«  HTitf*hht?an,  Med.  Tinjes  nnd  Gaz,,  1866,  p.  196. 
L*  Die.  Eticvc.  Art.  Cuisse,  p*  288. 

■•  Kt   M*  utr,  Centralblatt  furChir*,  1877,  No.  86,  S.  5Ij1. 
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detected,  but  there  was  swelling  in  the  region  of  the  righi  troctotir*    ■  '^ 
nn<\  the  motion  of  the  limh  produeed  hy  flexion  caused  rntens^^  pnin.  I 

*St/mptofng, — (We  are  sj}e!ikiiig  now  only  of  true  fnictures,  having «i     I 
yet  no  means  of  determining  absolutely   the  symptoms  of  ^^piphyMd     I 
Be|uirations,)     Wliothor  the  limb  will  be  shoiteiial  or  not  muwt  »fc})fnJ     I 
upofi  whether  the  fragments  are  impacted,  or  have  become  db*pliietHi  in      I 
the  rlirectioti  of  tlie  axis  of  tlie  slisift  of  the  femur.     It  is  well  eiiliihliMljiii      I 
tliat  in  this  fracture  the  broken  ends  frequently  remain  in   coDtatrt  U     I    ^ 
several  hours  or  days,  or  until  the  gradual  contraction  of  the  muscles  <»f     ■  «c 
the  weight  of  the  body  ujion  the  limb  occasions  a  separation^  and  tbt    ^Lsr 
eonseqiiently  there  is  (>flon  at  first  no  appreciable  or  actual  shorteDingof    U/m 
the  limb.     To  detennine,  liowevcr,   its  existence,  it  is  not  sufficient  w»     ^'  * 
lay  the  patient  np<in  his  back  and  (dace  the  limbs  l»e*ide  eacli  other;  we       M^ 
ought  also  to  measure  e^irefully  with  a  tape-line  from  the  pelvic  to  tlie       Vg 
leg  or  foot,  and  from  various  other  points,  until  we  have  T'h'***d  tVi*       V 
question  beyond  a  doubt.  ■ 

If  shortening  occurs,  it  may  vary  fmra  one*quarter  of  an  mm  T'M\fi^»  ■ 
inches,  or  even  more;  but  this  extreme  shortening  is  not  reached  usunlly.  ■ 
except  after  the  Inpse  of  sevenil  weeks  or  months,  when  tlie  I:  1 

have  gradually  given  way  uinler  the  weight  of  the  body  in  waii  I 

not  until  tije  neck  has  undergone  a  partial  or  almost  complete  ab^oq^i 

Sir  Astley  Cooper  lia^  stated  that  a  shortening  to  this  degree  f 
occur  at  once;  but  Boyer,  Earle,  and  others,  douf)t  the  accuracy  of 
opinion,  nnd  Rol^ert  Smith   declares  tliat  he  does  not  think  th< 
would  admit  of  such   an  amount  of  immediate   displacement,   <■  ^ 

were  extensively  torn,  an  occurrence  wliich  he  thinks  very  rare  UMirr-ii, 

With  tills  qualification,  the  opinion  of  Mr.  Smith  does  not  differ  frui^:-^ 
that  entertained  hy  Sir  Astley,  who  only  admits  its  possibility  an  a  nil'    '^ 
event;  in  a  large  nnijority  of  cases  the  shortening  does  not  at  fin^t  er'   -' 
cecd  one  inch.     Of  the  methods  of  measurement,  I  shall  speak  liereaftc^r    "^^ 
ill  connection  with  frdctures  of  the  shaft. 

Crepitus,  unlike  shortening,  is  generally  absent  when  the  displace—"^ 
ment  of  the  fragments  is  complete;  but  under  no  circumstances  is  ii^^^ 
easily  developed.  When  the  fragments  remain  in  apposition,  and  the^^ 
femur  is  rotated  for  the  puqiose  of  moving  the  broken  surfaces  upon 
each  other,  the  small  acetabular  fragment,  resting  in  a  smooth  cup-like 
socket,  and  hf^lding  upon  the  opposite  fi-agment  by  denticulations  or  by 
tlie  untorn  periosteum,  or  capsule,  glides  about  in  obedience  to  tht- 
motions  of  tliis  latter,  and  no  crejiitus  can  be  produced*  Nor  ia  the 
difficulty  rendered  less  by  pressing  firmly  upon  the  trochanter^  as  some 
surgeons  have  recommended,  since^  while  this  pressure  tends,  no  doubt, 
to  fasten  the  uppei"  fragment  in  the  acetabulum,  it  tends  much  more  to 
f^isten  the  broken  endw  together,  and  thus  defeats  the  purpiose  in  view. 
Whett,  on  the  other  hand,  the  fragments  have  bet^ome  completely  separate^i» 
it  is  almost  impossible  to  Ijring  them  again  into  contact.  The  limb  may, 
perhaps,  be  ea,sily  lirought  down  to  the  same  length  with  the  other,  but 
it  must  by  no  means  be  inferred  that,  consequt^ntly,  the  broken  ends  are  in 
aj>j>osition.  It  is  almost  certain,  indeed,  that  in  its  progress  downwanls 
the  trochanteric  fragment  has  caught  upon  the  acetabuhir  fragment,  and 
pushed  its  floating  and  broken  extremity  downwards  before  it.  Under 
theise  circumstances^  the  discovery  of  a  crepitus  must  be  accidental,  and 
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TlWicdy  to  be  looked  for.  Sometimes,  however,  we  may  recognize  a 
'WdA  not  unlike  crepitus,  but  less  harsh,  produced  by  the  friction  of  the 

tnehinteric  fragment  against  the  rim  of  the  acetabulum  or  dorsum,  of 

Ik  iliam. 

One  thing  we  ought  never  to  forget,  namely,  that  by  extraordinary 
Arts  to  obtain  a  crepitus  we  may  lacerate  the  capsule  or  produce  a  dis- 
yheement  of  the  fragments  which  we  never  can  remedy,  and  which, 
lithoot  such  unwarrantable  manipulation,  might  never  have  occurred. 

Evenion  of  the  foot  is  almost  uniformly  present  in  some  degree, 
liking  place  immediately  or  more  gradually,  in  proportion  as  the  frag- 
M&tB  become  displaced,  and  the  external  rotators  contract.  The  oppo- 
Jle  condition,  or  an  inversion  of  the  foot,  is  occasionally  present,  and 
MBetimes  also  the  foot  is  neither  turned  in  nor  out,  but  the  toes  point 
Erectly  forwards.  In  sixty  cases  of  fracture  of  the  neck  seen  by 
Qoquet  the  foot  was  never  turned  in,  and  Boyer  never  met  with  such  an 
sample  in  all  of  his  immense  experience ;  but  Langstaff,  Guthrie,  Stanley, 
QniTeilhier,  Bigelow,  Conklin,*  have  each  seen  one  example,  and  Robert 
Snith  has  seen  two.^     I  have  myself  seen  one. 

The  explanation  of  the  fact  that  the  foot  is  usually  everted  is  not  diffi- 
nk.  In  the  case  of  an  intracapsular  fracture  it  is  probably  due,  first, 
bthe  relative  friability  of  the  laminated  or  cortical  structure  on  the  pos- 
iBior  aspect  of  the  neck,  in  consequence  of  which  this  portion  gives  way 
Mre  readily  than  the  cortical  structure  on  the  anterior  aspect ;  second, 
lithe  natural  form  and  position  of  the  foot  and  leg,  which  incline  them 
bfidl  outwards  by  their  own  weight;  and,  third,  to  the  powerful  action 
if  the  external  rotators,  which  are  so  feebly  antagonized  upon  the  oppo- 
iteaide. 

In  the  case  of  an  extracapsular  impacted  fracture,  in  addition  to  the 
•wnd  and  third  causes  assigned  as  influencing  the  position  of  the  limb 
I  intracapsular  fractures,  there  are  other  special  causes.  The  cortical 
mina  on  the  posterior  asi)ect  of  the  neck,  everywhere  more  frail  than 
ipon  the  anterior  aspect,  becomes  greatly  weakened  as  it  approaches  the 
locfaanter  by  dividing  itself  into  two  laminixj,  one  of  which  penetrates 
owtrd  the  centre  of  the  bone,  and  the  other,  the  thinnest  of  the  two, 
ting  scarcely  thicker  than  a  sheet  of  pajyer,  forming  the  wall  of  the  bone 
i  it  becomes  continuous  with  the  trochanter.  This  delicate  papery  wall 
nily  gives  way  under  the  application  of  force,  while  the  anterior  wall 
idds  only  partially,  constituting  thus  a  sort  of  hinge  upon  which  the 
station  of  the  thigh  is  performed.  It  is  probable,  also,  as  suggested  by 
L  Robert,  that  the  angle  at  which  the  external  surface  of  the  trochanter 
Dites  with  the  neck  increases  the  tendency  to  fracture  and  impaction 
xteriorly. 

An  explanation  of  the  fact  already  stated,  that  in  rare  and  exceptional 
0es  the  limb  is  inverted  or  the  toes  are  permitted  to  point  directly  for- 
inh,  has  been  thought  to  be  more  difficult.  Dr.  Bigelow  has  had  an 
portunity  of  examining  a  specimen  taken  from  an  old  woman  in  the 
lecting-room,  and  he  concludes  that  the  inversion  was  due  to  the  ex- 

W.  J.  Conklin,  Ohio,  Columbus  Med  Journ.,  Nov.  1882. 

Bobert  Smith,  op.  cit.,  p.  25.     A.  Cooper  by  B.  Cooper,  op.  cit.,  p.  151,  note 
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tent  of  the  comminution,  wliich  had  separated  the  vails  of  the 
as  to  receive  in  the  interval  the  whule  Deck,  instead  of  the  po?«terid 
only,  as  commonly  occurs.     Dr.  Robert  Smith,  of  Dublin*  rites  n  i 
case  verified  by  the  autopsy ;  and  Dr.  Bi^jelow  remarks  tftat  th«| 
men  numbere<l  248  in  the  Mtitter  museum,  at  Philadelphia,  preset 
same  kind  of  impaetion  witlmut  either  inversion  or  cverstion. 

Fracture  of  tlie  neck  of  the  femur  within  the  capsule  i«  nr»t 
attended  witli  much  pain  when  the  patient  is  at  rest,  but  any  all 
muve  the  limb  produces  intense  suflering,  and  especially  when  an  i 
is  made  to  rotate  the  limb  inwards,  or  to  carry  it  u()wards  ajid  inwaii 

Occaj^ionally,  also,  during  the  first  few  days  <»r  horn's  after  thi  ' 
ture,  a  spasmodic  action  of  the  muscles  compels  the  patient  to  > 


¥lQ.  181* 


Fio.  182. 


Hori»oot»l  Boolion  of  neok  of  f«aiiir. 
(From  Bigolow,) 


from  the  severity  of  the  pain  which  it  produces.     At  first  the 
is  unable  to  inilicate  clearly  the  seat  of  this  pain,  or,  perhaps,  it] 
fused  and  uncertain  in  its  position ;  but  after  a  time  he  is  able  1 
it  chieily  to  the  region  of  the  groin»  opposite  the  neck  of  ttie 
to  near  the  point  of  attachment  of  the  pmm  mugnus  and  iliacus 


£xtnuj»i>eulftT  fTsetara.  wlik  («f 
(From  Bigelow.) 
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usually  in  this  region  a  great  degree  of  tenderness  and  an 
nejss. 
^now  the  limb  be  seized,  and  extension  gradually  but  finnly  applie<l, 
Fwill  bt*  s<x»n  made  of  the  same  length  with  the  opposite  thigh;  but,  the 
licnt  the  extension  is  discontinued,  tlie  ^horteniug  und  eversion  will 
nietl  with  pain,  and  perhiips  crepitus. 
i<T  major  is  less  prominent  than  upon  the  opposite  side, 
tif  eversion  of  the  limb  exists,  the  trochanter  muy  be  felt  indistinctly 
ir&rr]j)  juid  backwards  from  its  usual  position.  The  patient  having 
plactHl  under  the  influence  of  an  anue.sthetic,  we  may  proi^ecute  tlie 
_ation  still  farther,  and  by  n>tating  tlie  hmb  inwards  and  outwards 
aa  it  will  admit,  we  shall  notice  tliat  the  trochanter  describes  the 
trf  a  smaller  circle  than  in  the  opposite  limb,  or  that  the  length  of 
Fmditis  has  been  shortened.     It  ought  to  be  said  at  once,  however, 

ihid  amount  of  manipulation  is  often  injurious,  and  seldom  proper. 

[The  patient  is  generally  unable  to  move  his  limb,  or  to  bear  the  least 

Bglil  upon  it;  but  many  exampk^s  are  on  record  of  persons  who  walked 

]ist,'ince  after  the  fracture  had  taken  phice,  the  capsuk\  and  per- 

ihe  periosteum,  not  being  torn,  and  consequently  the  fmgments 

i  Wing  displaced ;  or,  possibly,  it  was  at  first  an  impacted  fracture. 

I  On  the  tjth  of  May,  1875,  Mrs-  R„  of  Brooklyn,  was  ascending  a 

hi  of  steps  w^hen  her  limb  suddenly  gave  way  under  her,  in  conse* 

t  of  an  intracapsular  fracture.     Mrs.  R.  was  78  years  of  age,  large, 

L'f  fat.     For  several  yeai-s  she  had  suffere<l  from  rheumatism  of 

)  right  leg,  which  compelled  her,  in  walking,  to  bear  her  weight  chiefly 

I  the  left,  and  it  was  this  limb  which  gave  way.     She  was  assisted  to 

feet,  and  with  the  aid  of  her  daughter  ascendeil  another  flight  of 

^,  bearing  some  weight  on  the  broken  leg.      On  the  following  day 

got  out  rif  bed  ahme,  and,  unaided,  walked  a  few  steps,  moving  her 

^e^  t'llly,     i)n  the  same  day  I  saw  her  and  found  her  in  bed, 

!uhI  half  an  inch  and  slightly  everted*     Tlie  heail  of  the 

'  moFed  with  the  trochanter  and  without  cat i sing  crepitus  jor  pain, 

wa«  very  little  tenderness  about  the  hip  or  groin;  no  swelling, 

I  only  a  heavy,  dull  aching  pain  in  the  limb.     The  age,  the  manner 

kacfideul,  and  the  shortening  of  the  limb  w*erc  the  only  signs  of 

but  tbe^e  were  sufficient, 

rtnally,  after  having  examined  the  patient  as  well  as  we  are  able  to 

I  in  the  recumbent  posture,  if  any  doubt  remains,  and  it  is  found  prac- 

ible  for  the  patient  to  be  elevated  upon  his  sound  foot,  this  should  be 

The  broken  limb  can  now  be  examined  thorougldy  on  all  sides. 

t  a  more  accurate  opinion  formeil  of  the  amount  of  simrtening  and 

ion.     It  will  be  especially  noticeil  that  if  the  weight  of  the  body  is 

wed  to  rest  u\)on  the  lind>,  in  must  cases  it  prmluccs  insupportable 

Maifonneuve  has  lately  suggested  and  jumctised  the  following 
'  of  diagnofitis  in  certain  doubtful  cases:  Lay  the  patient  flat  on 
By,  ami  then  bring  the  suspected  thigh  into  extreme  extension 
tb.  If  it  is  not  br€*ken>  the  neck  will  strike  against  the  pos- 
lip  of  the  acetabulum  and  the  progress  of  the  thigh  in  this 
will  be  arre>t.-ih     If  it  is  broken,  it  can  be  carried  backwards 
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much  farther.^  Of  this  method  as  a  means  of  diagnosis,  it  seems  prop^ 
to  say  that,  if  the  fragments  have  slid  past  each  other  and  the  w 
is  shortened,  it  is  unnecessary ;  and  if  they  are  still  in  apposition,  it 
will  be  pretty  certain  to  cause  displacement,  and  thus  do  irrepanlib 
mischief. 

Prognosis. — The  question  of  bony  union  after  a  complete  fracture  of 
the  neck  of  the  femur  within  the  capsule  has  occupied  the  attention  of 
the  ablest  surgeons  and  pathologists  for  a  long  period ;  and  while  sieik 
differences  of  opinion  have  been  expressed  as  to  the  probability  of  d»a 
occurrence,  and  as  to  the  value  of  the  testimony  on  the  one  side  or  tin 
other,  very  few  have  ventured  to  deny  its  possibility. 

Among  these  latter  are  found,  however,  the  distinguished  names  of 
Cruveilhier  Colles,  Lonsdale,  and  Bransby  Cooper.  It  has  been  re- 
peatedly affirmed,  also,  that  Sir  Astley  Cooper  taught  the  same  doctrinei 
but  with  how  much  show  of  reason,  the  following  paragraphs  from  hii 
own  pen  will  detennine: 

''In  the  examinations  which  I  have  made  of  transverse  fractures  of  the 
cervix  femoris,  entirely  within  the  capsular  ligament,  I  have  only  nwl 
with  one  in  which  a  bony  union  had  taken  place,  or  which  did  not  admit 
of  a  motion  of  one  bone  upon  the  other.  To  deny  the  possibility  ofthii 
union,  and  to  maintain  that  no  exception  to  the  general  rule  can  take 
place,  would  be  presumptuous,  especially  when  we  consider  the  varietiei 
of  direction  in  which  a  fracture  may  occur,  and  the  degree  of  violence 
by  which  it  may  have  been  produced.  For  example,  when  the  fracture 
is  through  the  head  of  the  bone,  with  no  separation  of  the  fractured 
ends;  when  the  bone  is  broken  without  its  periosteum  being  torn;  or 
when  it  is  broken  obliquely,  partly  within  and  partly  externally  to  the 
capsular  ligament,  I  believe  that  bony  union  may  take  place,  althoogk 
at  the  same  time  I  am  of  opinion  that  such  a  favorable  combination  of 
circumstances  is  of  very  rare  occurrence.  Much  trouble  has  been  taken 
to  impress  the  minds  of  the  public  with  the  false  idea  that  I  have  denied 
the  possibility  of  union  of  fracture  of  the  neck  of  the  thigh-bone,  and, 
therefore,  I  beg  at  once  to  be  understood  to  contend  for  the  principle 
only,  that  I  believe  the  reason  that  fractures  of  the  neck  of  the  thigk- 
bone  do  not  unite,  is  that  the  ligamentous  sheath  and  periosteum  of  the 
neck  of  the  bone  are  torn  through,  that  the  bones  are  consequently  drawn 
asunder  by  the  muscles,  and  that  there  is  a  want  of  nourishment  of  the 
head  of  the  bone ;  but  I  can  readily  believe,  if  a  fracture  should  happen 
without  the  reflected  ligament  being  torn,  that  as  the  nutrition  wouH 
continue,  the  bone  might  unite;  but  the  character  of  the  accident  would 
differ;  the  nature  of  the  injury  could  scarcely  be  discerned,  and  the 
patient's  bones  would  unite  with  little  attention  on  the  part  of  the 
surgeon. 

"In  proof  of  the  correctness  of  my  opinion,  I  enumerated,  in  the  earlj 
editions  of  this  work,  forty-three  specimens  of  this  fracture,  in  differed 
collections  in  London,  which  hud  not  united  by  bone.  At  the  prcaon 
day  these  might  be  multiplied,  were  it  necessary. 

1  Maisonncuve,  Traitd  du  Diagnos.  Malad.  Chir.,  par  Em.  Fouchcr,  torn.  i.  pren 
part.  p.  287. 
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**Snch  has  been  the  accumulated  evidence  of  the  want  of  power  of  the 

Md  of  the  femur  to  unite  by  bone,  in  my  practice  for  forty  years,  during 
viudi  period  I  have  seen  but  two  or  three  cases  which  militate  against 
ik  opinion,  for  many  of  the  preparations  which  have  been  brought  for 
Mj  inspection  as  specimens  of  united  fractures  of  this  part  have  proved 
to  be  nothing  more  than  the  result  of  the  changes  concomit^mt  with  old 
m^;  and  in  many  of  them  the  two  thigh-bones  of  the  same  subject  had 
ndei]gone  the  same  alteration  in  texture  and  in  form."^ 

The  following  passages  from  a  communication  niadle  by  Sir  Astley  to 
k  London  Medical  Gazette,  for  the  25th  of  April,  1834,  are  equally 
xrtinent: 

"I  find  in  a  report  of  the  Baron  Dupuy trends  lecture  that  he  attrib- 
ileito  me  the  opinion  that  fractures  of  the  neck  of  the  thigh-bone,  within 
hb  etpsular  ligament,  not  only  'never  unite,  but  that  it  is  impossible 
kt  they  should  unite  by  bone.' 

"It  is  quite  true  that,  as  a  general  principle,  I  believe  that  those  frac- 
ires  unite  by  ligament,  and  not  by  bone,  as  do  those  of  the  patella  and 
ikcranon.  but  I  deny  that  I  have  ever  stated  the  impossibility  of  their 
Mifie  union ;  on  the  contrary,  I  have  given  the  reason  why  they  may 
Msionaliv  unite  by  bone. 

"  The  following  are  my  words :  '  To  deny  the  possibility  of  their  union, 
■i  to  maintain  that  no  exception  to  this  general  rule  may  take  place, 
loald  be  presumptuous,'  "  etc.  etc. 

In  conclusion,  Sir  Astley  remarks :  *'  I  should  not  have  given  you 
b  trouble,  nor  should  I  have  taken  it  myself,  but  for  the  respect  I 
leuf  my  friend,  the  Baron  Dupuytren  ;  for  although  I  have  already  sub- 
litted  myself  to  be  misrepresented  by  many  individuals,  yet  I  should  be 
wry  to  be  misunderstood  by  so  excellent  a  surgeon  and  so  valuable  a 
Kend  as  Le  Baron  Dupuytren.'** 

Sir  Astley,  then,  so  far  from  denying,  frankly  admitted  the  possibility 
if  bony  union  when  the  neck  was  broken  within  the  Ciipsule,  and  ex- 
fkined  the  circumstances  under  which  he  believed  it  might  occur.  The 
ine  point  in  dispute  was,  whether  certain  cabinet  specimens  were  actually 
Bimples  of  complete  fractures,  wholly  within  the  capsule,  united  by 
ioDe.  Some  of  them  Sir  Astley  thought  were  only  examples  of  chronic 
tkeomatic  arthritis,  or  of  interstitial  and  progressive  absorption.  Some 
»ere  partial  rather  than  complete  fractures ;  others  were  partly  within 
ad  partly  without  the  capsule ;  and  for  this  he  was  accused  of  wilful 
ifindness  or  stupidity,  chiefly  by  those  who,  themselves  being  owners  of 
kese  rare  pathological  treasures,  might  possibly  have  felt  somewhat 
onoyed  at  seeing  their  value  thus  depreciated,  and  who,  no  doubt,  would 
e  quite  as  apt  to  fall  into  blindness  and  partisanship  as  Sir  Astley  him- 
If.  The  truth  is,  however,  that  although  the  claim  has  been  set  up  and 
oatly  maintained  for  more  than  thirty  cabinet  specimens,  in  one  part  of 
e  world  or  another,  a  majority  of  these,  including  several  whose  claims 

Sir  A*»tley  Cooper  on  Dislocations  and  Fmcturcs  of  the  Joints,  edited  by  Bmnsby 
>per,  Amer.  ed.,  p.  150. 

See  alw»  Sir  Astley 's  letter  to  Prof.  Cox,  written  in  1S35,  and  published  in  the 
►V.  Med.  and  Surg.  Journ.  for  July  12,  1848 ;  New  York  Journ.  ^fed.  for  Sept. 
8;  and  appendix  to  Cooper  on  Dis.  and  Frac.,  Anier.  ed.,  1851,  p.  482. 
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were  urged  upon  Sir  Astley,  have  been  at  length  declared  by  all  part 
unsatisfactory,  or  absolutely  fictitious,  and  only  a  fraction  of  the  wbu 
number  continue  to  be  mentioned  by  any  surgical  writer  aa  probtU 
examples.* 

Robert  Smith  reduces  the  number  to  seven,  but  Malgaigne  recogniieB 
only  three,  namely:  Swan's  case,  admitted  by  Sir  Astley  himself; 
Stanley's  case,  and  one  specimen  in  the  Dupuytren  museum.  In  neitiier 
of  these  cases,  he  affirms,  has  the  neck  lost  anything  of  its  form  or 
length  by  absorption,  from  which  we  are  to  infer  that  ho  would  reject  m 
doubtful  all  such  specimens  as  had  undergone  these  pathological  changes. 

Indeed,  I  think,  we  are  not  left  in  doubt  as  to  Malgaigne*s  opisioo 
upon  tliis  point.  Six  of  the  nineteen  cases  which  I  have  enumerated 
are  declared  by  him  to  resemble  much  more  rachitic  alterations  of  thi 
neck  than  tnie  fractures ;  and  yet  Robert  Smith  admits  three  of  the  sii 
as  well-established  examples ;  but  as  to  the  precise  grounds  upon  vhidi 
he  rejects  these  cases,  he  shall  speak  for  himself:  ^'  And  it  is  sufficient 
that  we  consider  the  beautiful  drawings  designed  by  Sir  Astley  Cooper, 
to  illustrate  certain  varieties  of  the  alterations,  to  place  us  on  our  goMii 
against  every  pretended  consolidation  which  presents  itself,  accompanied 
with  a  shortening  and  deformity  of  the  head  and  neck.  When  fractua 
unite  by  bone,  they  do  not  suffer  such  enormous  losses  of  substanei 
which  it  would  become  necessary  to  admit  for  the  neck  of  the  femur."* 

A  reference  to  Stanley's  case,  as  reported  by  Robert  Smith,  will 
show  that,  contmry  to  Malgaigne's  statement,  this  was  also  shortened 
and  deform e<l,  and  that,  conse<[uently,  according  to  his  own  rules  d 
exclusion,  it  also  must  be  rejected ;  after  which  only  two  remain, 
namely.  Swan's  cjtse,  admitted  by  Sir  Astley  himself,  and  No.  188  ol 
the  Duj)uvtren  museum. 

I  should  do  injustice  to  my  own  convictions,  moreover,  were  I  not  t( 
refer  my  rejiders  to  the  vory  judicious  criticism  upon  Mr.  Swan's  case 
made  by  Dr.  Johnson,  and  published  in  the  ^^ew  York  Journal  o) 
Medici n*\  vol.  ii.  3(1  series,  p.  21  »o. 

Since  writing  tlie  above,  my  friend  Dr.  Voss,  of  this  city,  has  placed 
in  my  hands  an  elaborate  paper  on  this  subject,  from  the  pen  of  Dr. 
Edward  Zeiss,  of  Dresden,  and  Avhich  has  been  translated  bv  Dr.  R 

*  The  foUowint;  Eiiropean  suri^eons  have  claimed  to  have  in  their  poAse$«i«>ii,  «id' 
one  example:  Langstatl'  (Med.-Chir.  Trans.,  vol.  xiii.  1827);  Brulatour  (Ibid., voL 
xiii.,  18l.'7);  Stanley  (Ibid.,  xviii.):  vSwan  (Swan  on  Diseases  of  Nenes,  p.  304)i 
Adams  (Todd's  Cyllop.,  p  818);  Jones  (Med.-Chir  Trans.,  vol.  xxiv.) :  Choria 
(Aniesbiirv  on  Frac..  p.  I'Jo);  Field  (Ibid.,  p.  128);  Soemmering  (Chelius's  SuretfJ 
by  South,  vol.  i.  p.  021) ;  S«)nth  (Ibid.,  p.  «)21).  South  also  mentions  another extm 
pie  as  b«'ini^  in  the  mu-scum  of  St.  l^artholomew's  nospital.  This  is  nr\.)l>aMy  Jonfj' 
eas<',  which  HolxTt  Smith  says  i.s  pK-.served  in  thi.s  museum,  and  which  ha»  ulreid' 
been  <Munneratod.  Bryant  (Memphis  M«*d,  Kee..  vol.  vi.  p.  108,  from  British  M« 
Journ.,  March  14)  ;  Fawcini^tnn  (  Anier.  .lourn.  Med.  Sci.,  vol.  xv.  p.  534.  fntm  Lrt 
don  .Med.  (iaz.,  Au«j.  10,  1H34) ;  Harris  (Ibid.,  vol.  xviii.  p.  2-1  (i,  from  Dubha  Joun 
Sept.  lS'i')i.  KolxTt  ITamilton  say.s  that  Prof.  Tilanus  showed  him  three  specimei 
in  the  mu>cuiii  of  the  Hosj)ital  of  St  IVter,  at  Amsterdam  (Ibid.,  vol.  xxxi.  470,  fw 
Lond.  Mod.  (iaz.,  Jan.  6,  184^5).  Maliraii^ne  ^ays  there  arc  three  specimens  in  i 
Dupuytroii  mn^cuni  which  havo  been  described  with  the  .<ame  interpretation.  T 
whi»le  number  claimed  by  tran.«atlantic  sunreon.s  is  therefore  nineteen. 

'  ^lalgaii^ne,  Tmite  de.s  Fractures  et  des  Luxations,  torn.  i.  p.  678. 
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P^man,  Proaector  to  Chair  of  Surgery,  Long  Island  College  HrASjiital. 
wt  Zeiss,  after  rejecting  all  other  European  si^tecimen^i,  claima  that  bony 
mm  hns  occurred  within  the  ciipsule  in  a  speciuieu  now  in  his  posses- 
iioEi.  iUid  nho  in  a  specimen  which  may  be  found  in  the  pat!iolon;ieal 
kUiiet  of  t lie  Medieo-rhirurgiL-al  Academy  of  Dre.sden,'  I  reij;ret  that  I 
^^0t  able  to  puhlii^h  these  cases  at  length,  as  welL  also,  as  tlie  able 
^Bv  <»f  their  claims  isent  to  me  by  Dr.  Newman,  in  which  Dr.  Newman 
learly  shows  that  Dr.  Zeisy  htis  comjdctely  failed  to  establish  the  cor* 
Bctnesa  of  his  opinions.  Tliere  is  no  conclusive  evidence  that  the  bonea 
rere  ever  broken,  nor,  if  they  were  broken,  that  the  fracturcj?  were 
Mnriy  within  the  capsule. 

P|l  thiii*  .s^ide  of  the  Atlantic,  the  number  of  specimens  for  which  the 
BBor  it*  claimed  is  nearly  equal  to  the  original  number  in  Europe ;  but 
py  have  not  yet,  all  of  them,  been  subjected  to  the  isame  sifting  process 
I  their  foreign  congeners;  and  it  remains  to  be  seen  how  many  of  them 
01  come  successfiiliy  out  of  a  similar  fifty  years'  contest. 

I  Thrive  of  the  specimens  belonged  to  Reuben  D,  Mussey,  late  Professor 
if  V  in  the  Miami  Medical  College,  at  Cincinnati,  Ohio,  He  haa 
ui  nuished  a  complete  history  and  description  of  the  specimens, 
Btompanied  with  drawings,^  One  may  be  found  in  the  Wistar  iind 
fcruer  Museum  at  PhUadelphia  ;*  one  belongs  to  Willard  Parker  of 
m  city  ;*  two  to  the  Albany  College  Museum  f  two  to  the  Harvard 
plica)  College,  Boston  f  one  to  the  Mutter  collection  (t^^pecimen  B, 
I):  one  tn  Dr.  Pope,  of  St.  Louis.  Or*  Sands,  of  this  city,  has  lately 
reseatetl  a  supposed  example  to  the  New  York  Pathological  Society.^ 
p.  Adler  has  presentetl  one  to  the  College  of  Physicians  of  Philadel- 
ka.^ 

I I  will  add  tJiat  Dr.  Packard,  of  Philadelphia,  has  published  an  excel- 
Bt  critical  notice  of  most  or  all  of  the  published  cases^  and  suggests 
m  they  all  admit  of  the  following  exphmation :  The  fractures  were 
ttually  extracapsular;  but,  after  union  took  jdace,  that  portion  of  the 
B  attached  to  the  head  underwent  absorption,  until  the  head  was 
piiglit  into  contact  with  liie  troclumters.^ 

[In  three  editions  of  this  book  I  have  extmiined  the  claims  of  several  of 
MLBpecimens  very  much  at  length ;  but  i\s  new  specimens  are  every 
Hpid  then  being  presented  to  our  notice,  for  each  of  which  special 
IhnR  arr  set  up,  and  inasmuch  as  no  practical  results  arc  likely  to  follow 
mm  a  further  discussion  of  this  point,  or  upon  its  definite  decision,  I 
pe  ooncltjded  to  refer  those  of  my  remlers  who  feel  a  particular  interest 
llll  matter  to  either  one  of  my  earlier  editions,  and  to  the  various 
^H^phs  to  which  I  have  furnished  references. 

I  D«-wnf>tiorj  of  two  frppcimerifi  of  intraoipBukr  (Vactures  of  the  neck  of  the  femur, 

w  V  br.  E<lw»4r^i  Zeiss,  Dresden,  1864, 

I  i    ScL.  April,  1857. 

k^x^rt  p.  399. 

HHj^^'  Loa|isuh)r  FnicturGs,  op.  eit. 

^^^W.  ,.    Med.  Soc,  1858. 

^^^B  <  ition,  etc  ,  of  Hip,  1869,  p.  126. 

PIBBbr  Krc,  June  t,  1860. 
Lw,  Joorn.  iled.  Sci.,  April,  1870. 
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I  have  also  in  my  own  cabinet  a  femur  of  no  inconsidcrabl 
&ions,  belonging  clearly  to  tbat  class  of  spei^imens  reeo^iixed 
Smith,  Its  neck  is  greatly  sliortened,  and  this  surgeon  would  it^i 
I  think,  as  an  impacted  intnicapsular  fractnre.  but  its  claim  ironl 
promptly  denied  by  Malgaigne,  on  account  of  the  absorption  tuid] 
tortion  of  its  neck.     Its  history  is  m  follows: 

About  the  yejir  1833,  Mrs.  Wakelee,  of  Clarence,  Erie  CountyJ 
York^  let.  6S^  who  wvls  then  very  low  with  tubercular  consumption  J 
80  ill  as  to  be  scarcely  able  to  walk  across  the  tioor,  trippe*i  upofltl 
carpet  and  fell,  striking  upon  her  left  side.     She  was  unable  lo 
was  laid  upon  a  bed  by  her  son.  Dr.  Wakelee,  a  very  intelligent  physid 
residing  iu  the  same  house,  who  did  not  suspect  a  fracture.     Dr.  .'^' 
8aw  her  on  the  following  day,  and,  »>n  rotating  tlie  limb  outwa 
that  he  discovered  a  crepitus.     His  examination  was  greatly 
by  her  extreme  emaciation, 
^*Mrs.  W,  was  placed  upon  a  double-inclined  plane,  with  apparata 
extension,  etc.,  and  left  in  charge  of  Dr.  Wakelee,     On  the  fifth  da^ 


¥ir.    UlX 


Fig,  134. 


m 


VerUoul  scdtiuu  ui  Mrs,  Wukelee't 
femur,  aoetabuluoi,  ftnd  oapdule. 


Impacted  frACtufs  wttb'm  lb«eftp"*ii* 
Bigeloir.) 


Splint  was  removed,  and  from  this  time  no  dressings  of  any  kind  W€ 
plied.     The  reai^on  for  this  change  <>f  treaitnaent  was,  that  ^be  was  1 
to  live  but  a  few  days,  in  cnnse^juence  of  the  stiitc  of  her  lungs, 
such  confinement  would  only  hasten  her  de*ith.     Contrary,  noi 
all  expectations,  she  gradually  convalesced,  so  that  after  two  or 
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mm  she  could  walk  on  crutches,  her  toes  turning  out  and  her  limb 
Lcotnitig  somewhat  shortened.  Four  years  after  the  accident  j^he  dicil, 
wi  Dr.  Bisscl  obtained  from  Dr.  Wakeiee  the  specimen,  of  which  the 
kpp:  Imwing  is  a  faithful  delinciition. 

Hb  '.       .     Iv.  Smith,  of  the  Long  If4lanil  College  Hospital,  has  made 

ilDOst  valuable  contribution    to  our  knowlcd^fc   of  the  iinatomy  and 

pthologN"  of  the  bip'joint,  which  will  explain  in  a  great  mea.«uru   the 

pcn*pancie8  of  opinion  which  at  present  exist  among  surgeons  as  to  the 

prarter  of  certtiin  specimens,  and  may  hereafter  enable  tis  to  decide 

ith  mure  accuracy,  and  may  lead  to  a  better  agreement  of  opinion. 

I  Hi*  observations  prove  that  anatomists  have  not  hitherto  correctly 

pcrihwi  the  attachment  of  the  capsule;  that  the  capsule  in  seldom,  if 

mth  attached  at  the  same  point  in  different  persons,  while  it  is  lis  uni- 

fcmly  found  attached  at  the  same  point  in   the  opposite  femurs  of  the 

Ime  pertiim.     In  order,  therefore^  to  determine  whether  the  line  of  fmc- 

beinany  given  specimen  was  without  or  within  the  cjqisulc,  we  must 

pays  compare   the   fractured  bone  with    its  c<nigener,  and    not  with 

If  feniur  of  another  person. 

lie  has  further  shown  that  after  a  fi-acture,  and  the  consequent  ab- 

ption  of  the  neck,  the  normal  position  of  the  capsule  h  almost  con- 

ntly  changed :  so  that  its  present  attachment  does  not  declare  what 

the  points   of  its  attiichment  before  the  fracture  occurred  ;    and, 

illy»  that  the  absorption  proceeiis  unerjually  and  irregularly,  yet  witli 

at   mpitlity,  in    the  two  fragments;   and    Jis  the    bfuiy  union,  if  it 

takes  place,  probably  occurs   subset juent  to  the  arrest  of  the  ab- 

rjaioti,  the  line  of  union  cannot  in  itself  alone  determine  whether  the 

ctufe  was  near  the  head  or  near  the  trochanters/ 

I  j*eem8  to  me  probable  that  under  certain  favorable  circumstances 

union  will   occur ;    these  favorable  circumstances  have  relation  to 

fcreral  c»>ndition8,  such  a**  agc»  health,  degree  of  *separation  of  the  frag- 

Di*,  whether  impacted  or  not,  laceration  of  the  periosteum  and  cap* 

e,  treatment,  etc,     Robert  Smith  thinks  it  is  not  likely  to  occur  unless 

Iftent^  are  impacted  ;  but  Sir  Astley  Cooper,  as  wc  have  already 
mitted  itjs  possibility  wlienever  the  reflected  aipsule  and  the  peri- 
were  not   torn,  and  at  the  same  time  the  fragments  wem  not 
If  to  these  conditions  we  were  to  add  moderate  but  not  ex- 
age,  with  gooti  health,  we  can  see  no  sufficient  reason  why,  under 
treatment,  bony  union  might  not  occasionally  be  ex[»ected.    But 
i combination  of  circumstances  is  probably  exceedingly  rare;  and, 
18  mtjre  unfortunate,  if  they  exist,  the  fracture  is  not  likely  to  be 
nixed,  and  the  surgeon  will  fail   to  avail  himself  of  those  advan- 
ctuncidences  which  might,  if  understood  and  properly  treated, 
s  bony  union.     Dupuytren  says,  wdien  the  fragments  are  not  dis- 
I  **  its  existence  may  be  suspected,  but  cannot  be  positively  asserted.*' 
will  not  be  wanting,  however,  examples  in  which  surgeons  will 
ut  affirm  that  they  have  recognized  the  fractui'cand  wrought  the 
I  Fiave  heard  of  many  such  instances,  and  Mr.  Smith  ha^  referred 

IC^earg^  K.  Smtth,  Insertion  of  the  capaulur  ligament  of  the  hip-joint^  and  Ua  reln- 
lio  tntmc^jisuUr  fr»icture.     Medicul  and  t?urgiciil  Keporter,  Pbilfldelplim^  1862. 
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to  one,  which  is  quite  pertinent,  as  having  been  reported  jx» 
de»  Ilopitaux.  A  womsm,  ivt.  64,  was  treated  for  nu  intnyM; 
tnre  of  the  neck  of  tlie  femur  at  one  of  the  hospitals  in  Tati*,  »u<l 
''at  the  end  of  four  wtn^ks  she  was  discharged  perfect] v  eured,  andwiii- 
out  shortening,'*  We  fully  partake  of  Mr.  Smith***  suqmse  at  the  inj|m. 
dence  of  this  claim,  yet  we  do  not  see  in  it  rauch  greater  imprubabiltiy 
than  in  Mr,  Swan's  case,  received  by  both  Mr.  Smith  and  Sir  A*tli'j 
himself,  where  the  neck  was  found  almost  wholly  united  by  bone  in  five 
weeks,  although  the  woman  was  eighty  yeai-s  old,  and  actually  dving 
while  the  proee^M  was  gointr  on!  Says  Dupuytren,  ''  I  would  lay  it  down 
as  a  general  principle  that  all  fractures  of  the  neck  of  a  cylindrical  bcmc 
should  be  kept  at  rest  twice  m  long  as  ordinary  fractures  of  tht*  «mic 
bone;  and  even  after  that  period  I  have  seen  displacement  take  placi^-. 
The  term  may,  therefore,  be  len^^thened  to  a  hundred  days,  or  vwu 
longer  in  aged  and  feeble  pei-sons,  whose  powers  of  reparation  are;  much 
deteriorated/' 

It  is  not  the  purpose  of  the  writer  to  describe  particularly  all  of  tlie 
accidents  or  pathi>logica!  conditions  with  which  these  fhictur<»B  may  W 
confounded*     It  is  sufficient  to  allude  to  them,  and  leave  to  others  tlit- 
labor  of  a  complete  historical  record  ;   but   I  am   tempt<?d  to  devote  o 
paragraph  to  what  has  been  variously  tenued  *' morbus  coxfe  ^enilij^ ' 
(Rohert  Smith):    ''chronic  rlieumatic  arthritis*'  (Adams):   **inter-r:(iil 
absorption  of  the  neck  of  the  thigli-bone"  (B,  Bell);  *'rheumaiir  ;:oiit 
(Fuller);   and  by  others  ''dry  arthritis,''  ** interstitial  and  progressive 
absorption  ;''  but  the  exact  nature  and  cause  of  which  morbid  chaugfsan* 
THit  yet  fully  understood.     Mr.  CoUes  does  not  think  this  partjikes  of  tin? 
nature  of  rheumatism.     I  have  myself  a  specimen  of  what  has  been  mot^ 
generally  called  chronic  rheumalic  arthritis,  occurring  in  the  kne«*-joii^^* 
accompanied  with  a  flattening  and  eburnation  of  the  articular  surfac**^^ 

and  Gulliver  has  shown  that  miuil**^ 
changes  of  form  in  the  neck  of  the  bot^^ 
may  occur  in  tolerably  young  pers^oni^. 

I  suspect  also  that  it    will   t^e    four^ 
to   occur  under  a  great  varietv  of  ci  ^" 
cum  Stances,    and   to    present   a   greati^^ 
variety  of  forms  than  have  yet  been  d< 
scribe<l;  and  we  shall,   perhaps,   fin' 
partial  explanation  of  tliis  fliversity  an-- 
frequency    in    one   single   circun- 
namely,  the  peculiar  anatomicjil  ^^n 
of  the  neck.     The  neck    of   the    terau 
stands  nearly  at  a  right  angle  with  th 
shaft,  or  at  an  angle  so  great  as  that  tb< 
weight  of  the  body,  even  in  health.  ' 
the  effect  to  depress  gradually  the  h 
below   the  top  of  the  trochanter  major. 
and  to  diminish  its  length.     This  is  sc*t>n 
constantly  in  the  striking  change  of  foi 
which  occurs  between  childhood  and  old  age.     Now,  if  from  any  caiusc^^ 
whatever,  such  as  a  blow  upon  the  trochanter  or  upon  the  foot^  thc^ 
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•  or  head  is  made  to  suffer;  rmd  iiiflanimation,  or,  perhaps,  only 
{lit  degree  of  increased  artlon  in  the  absorbents,  ensues,  resulting  in 
IjiiallY  alight  5!w.>ftening  of  the  bony  tissue,  these  pathologiejJ  cir- 
laiices  may  end,  s^ooner  or  later,  in  a  striking  change  of  fonn  in 
leck  or  head.  But  it  is  not  necessary  to  suppose  an  external  injury 
jjlain  the  occurrence  of  this  intlammation,  and  con.sec|uent  softening 
p  bone:  a  scrofulous,  or  rickety,  or  tuberculous  constitution  may 
Eon  iU  and  we  see  no  refison  why  these  conditions  are  not  m  likely 
lljte  a  change  of  form  bore  axS  in  the  bones  of  the  leg  or  of  the  spine. 
^^  of  form  in  the  lu»^ul  may  be  the  result  of  an  ulceration  of  the 
S^:  and  a  change  of  form  in  the  neck,  of  ulceration  of  the  neck. 
M.  other  causCvS  also,  ** chronic  rheumatic  arthritis*'  may  opemte 
Hn  proportion  of  those  examples  which  belong  to  advanced  life* 
jSSe-^  reported  Gulliver,  would  seem  to  show  that  a  deformity  may 
there  as  a  result  of  disease,  and  independently  of  pressure/  yet  it 
lb,  from  the  direction  which  the  devialion  of  the  hejid  and  neek 
By  takes,  that  pressure  performs  an  important  j>art  in  the  c-suisation, 
K>m  these  various  causes,  operating  in  these  diverse  ways,  we  shall 
I  lie  different  defoimities  enuuiemted  and  descrihi^l  by  sm^giad 
m.    The  head   flattened,   irregularly    spread  out,   tlepressed,    and 

Fig.  1841. 


Cbronio  rheumiitie  »rthritis.     (Min«r.) 

neek  shortened  and  irregularly  thickfne<l  and  expanded ; 

jter  major   rotated  outwards  and  dniwn   upwards;   sinuoiiB 

iTersilig  the  neck,  prmiuecd  l»y  ulceration;  and  firifdly,  short- 

lie  neck*  by  a  true  interstitial  absorption,  and  with  little  or  no 

m  it^  breadth,  the  trochanter  nmjor  also  being  rotJited  outwards* 

be  strange,  moreover,  if  the  interior  of  tliei^e  hones  did  not 
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present  some  changes  in  structure,  such  as  have  been  freqneDtlv  ob- 
served, namely,  an  irregular  expansion  or  condensation  of  the  c^idar 
tissue,  and  which  latter  might  easily  be  supposed,  by  one  who  wisini^ 
tentive  to  all  of  these  circumstances,  to  indicate  the  line  of  an  imaginirj 
fracture. 

The  following  example  will  illustrate  the  incipient  stage  of  one  cbn 
of  these  cases,  namely,  that  in  which  the  neck  is  not  only  shortened,  bat 
its  surface  is  irregularly  seamed,  as  if  it  had  been  broken  and  imperfecdj 
united  : 

William  Clarkson,  set.  43,  was  admitted  into  the  Toronto  Hoepitil, 
C.  W.,  May  5,  1858,  with  tubercular  consumption,  of  which  he  died  on 
the  25th  of  the  same  month. 

He  had  been  under  the  care  of  Dr.  Scott,  and  it  having  been  noticed 
that  he  complained  of  his  right  hip  at  the  time  of  admission,  an  autopsy 
was  made  on  the  25th,  at  which  I  was,  through  the  courtesy  of  the  hoose 
surgeon,  permitted  to  be  present. 

We  examine<l  both  hip-joints,  and  found  the  neck  of  the  right  fenmr 
shortened,  especially  in  its  posterior  aspect.  At  the  junction  oftbe 
head  with  the  neck,  posteriorly,  and  extending  about  half-way  around, 
the  bone  was  carious,  and  so  far  absorbed  as  to  leave  a  sulcus  of  a  lin« 
or  two  in  depth,  and  of  about  the  same  width.  Adjacent  to  this,  also, 
the  bone  was  (|uite  soft,  yielding  under  the  slightest  pressure  of  the 
knife.  Tliere  was  no  other  appearance  of  disease.  The  opposite  femor 
was  sound. 

The  hospital  record  furnislied  the  following  account  of  his  case,  so  hr 
as  the  injury  to  his  hip  was  concerned : 

About  nine  months  before  admission,  then  laboring  under  the  malady 
of  which  he  finally  died,  he  received  a  blow  upon  his  right  trochanter, 
ever  since  Avhich  he  had  been  lame,  and  suflfered  pain  in  the  region  of 
the  hip-joint.  The  pain  was  felt  especially  in  the  groin,  when  tlietio- 
chanter  was  pressed  upon,  or  when  the  sole  of  his  foot  was  percuswd- 
The  thigh  Avas  slightly  flexed  ;  the  toes  a  little  everte<l ;  and  he  walked 
with  some  halt. 

The  case  of  the  soldier,  Fox,  reported  by  Gulliver,  and  who  died  of 
tuberculosis,  presents  a  case  also  exactly  in  point,  but  illustrating  a  later 
stage,  or  the  completion  of  the  same  process. 

Of  the  precise  nature  of  the  changes  in  the  two  following  example^ 
I  cannot  be  certain,  since  tliey  have  not  been  determined  by  dissection* 
They  will  serve,  however,  to  illustrate  the  usual  history  ana  progress  of 
a  considerable  number  of  cases.  They  certainly  were  not  examples  of 
fracture. 

Ephraini  Brown,  when  tAvelve  years  old,  fell  from  a  tree  and  struck 
upon  his  right  foot.  Dr.  Silas  Holmes,  of  Stcmington,  Ct.,  was  called. 
Of  the  particular  syni])toms  at  this  time,  I  have  only  learned  that  the 
leg  Avas  not  shortened.  The  doctor  laid  a  plaster  upon  his  hip,  andlrf 
him  without  any  further  treatment.  In  three  days  he  was  able  to  wall 
on  crutches;  in  three  weeks  he  walked  without  crutches,  and  in  fon 
months  was  at  work  as  usual.  There  was  at  this  time  no  shortening  ( 
deformity  of  any  kind. 

Mr.   Brown  subsequently   enlisted  as  a  soldier   in    the  war  of  tl 
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IjBerican  Revolution,  and  experienced  no  diflSculty  in  his  hip,  until 
ifter  a  severe  illness  which  followed  upon  an  unusual  exposure,  when 
kewas  about  thirty-five  years  old.  At  this  period  the  leg  began  to 
iborten,  but  the  shortening  was  unaccompanied  with  pain  or  soreness. 

He  consulted  me,  July  17,  1845,  at  which  time  he  was  eighty-three 
feiiB  old,  and  a  remarkably  strong  and  healthy-looking  man.  The 
ikxrtening,  which  had  ceased  to  progress  some  years  before,  amounted 
It  this  time  to  two  and  a  half  inches. 

An  officer  in  the  United  States  army  addresseil  to  me  the  following 
letter,  dated  November  13,  1849: 

"My  mother-in-law,  Mrs.  S.,  of  D.,  some  three  years  since  fell  down 
I  flight  of  stairs,  striking  on  her  side  upon  a  stone,  injuring  the  hip- 
jtint  severely;  but,  upon  examination,  her  physician  declared  that 
&ere  was  neither  a  fracture  nor  a  dislocation,  and  said  that  she  would 
gndually  recover.  Something  like  one  year  since,  the  injured  limb 
eommenced  shortening,  so  that  she  can  now  barely  touch  her  toe  to  the 
loor  as  she  walks.  She  can  bear  but  little  weight  upon  it  and  is  com- 
pdied  to  use  a  crutch  or  a  cane  constantly.  So  much  time  has  now 
dapeed,  and  the  limb  is  so  little  better,  and  constantly  becoming  shorter, 
ISive  proposed  to  ask  your  opinion,''  etc. 

I  need  scarcely  say  that  I  had  no  hesitation  in  pronouncing  this  a  case 
cf  chronic  inflammation  of  the  bone,  accompanied  with  softening  and 
gndual  change  of  form,  either  of  the  neck  or  head,  or  of  both. 

It  is  proper  that  I  should  state  briefly,  before  I  leave  this  subject, 
^t  constitute  the  chief  difficulties  in  the  way  of  union  by  bone  within 
4e  capsule. 

The  persons  to  whom  the  accident  occurs  are  generally  advanced  in 
"fe»  and  consequently  the  process  of  repair  is  feeble  and  slow. 

The  hejid  of  the  bone  receives  its  supply  of  blood  chiefly  through  the 
J^k  and  reflected  capsule,  and,  when  both  are  severed,  the  small  amount 
fcnushed  by  the  round  ligament  is  found  to  })e  insufficient. 

When  the  fragments  are  once  displaced,  it  is  difficult,  as  I  have  already 
*^Uined,  if  not  impossible,  to  replace  them. 

The  direction  of  the  fracture  is  generally  such,  that  the  ends  of  the 
pigments  do  not  properly  support  and  sustain  each  other  when  they  are 
"i  opposition. 

The  fracture  is  at  a  point  where  the  most  powerful  muscles  of  the 
Wv,  acting  with  great  advantage,  tend  to  displace  the  broken  ends. 

Aged  persons,  who  are  chiefly  the  subjects  of  this  accident,  do  not 
wwell  the  necessary  confinement,  and  especially  as  the  union  requires 
pnerally  a  longer  time  than  the  union  of  any  other  fracture ;  so  that  a 
pcfristence  in  the  attempt  to  confine  the  patient  the  requisite  time  often 
cw8es  death. 

In  all  cases  in  which  any  degree  of  displacement  exists,  except  it  be  in 
be  direction  of  impaction,  the  en<ls  of  the  broken  fragments  are  con- 
tantly  bathed  with  the  synovial  fluid,  which  must  be  increased  by  the 
iflammation  resulting  from  the  fracture.  Conseciuently,  whatever  repa- 
itire  bony  material  is  furnished  by  the  broken  surfaces  must  be  lost, 
ndering  bony  union,  or  even  fibrous  union  from  this  source  impossible. 
Lastly,  there  is  never  found  in  these  intracapsular  fractures  anything 
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like  provisional  callus  ;  ami  whatever  u^ful  purpose  it  may  serve  in  iidiflf 
fi^ctures,  it  certainly  renders  no  aiJ  here. 

It  remains  only  to  uuiisi<ier  whiit  are  the  most  common  r^ult^^  of  i 
fi-aeture. 

The  fragments,  more  or  less  displaced,  undergo  various  chsnjTO. 
acetabular  fragment   is  generally  nijudly  absorbed  as  ftw  «:<  the  head; 
and  occasionally  a  considerable  portion  «>f  this  latter  di- 
while  the  trochanteiic  fra^ient  ajipeai-s  nither  a.**  if  it  hii«l 
out  by  pressure  and  friction,  it  having  gained  ns  much  geuemily  t| 
thickness  as  it  has  lost  in  length.     To  tliis  observation,  however,  Uief 
will  be  found  many  exceptions.     Sometimes  the  trixrhanteric  fragtne^ 
forms  an  open,  shallow  socket,  into  wliicli  the  acetabular  fnigment 
received  ;    nr  its  extremity  may  be  irregularly  convex  and  concave,  i 
correspond  with  an  exactly  opposite  condition  of  the  acetabular  fnigro<?iil 
(Fig.  137.) 

Ordinarily  the  two  fragments   move  upon    each  other,  witbotit  tb 
intervention  of  any  sulistance ;  but  often  they  become  united,  more*  i 


Fio.  U7, 
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ItitrH.o&pBa1ar  fmcture.  t^Duaited.  Op- 
poaUe  sorfAces  irregulurlj  cohtax  and  eoo- 
e»vo,  and  polinhcd;  moving  alightljr  upon 
eiMih  other.  ( From  ci  ipecitnen  m  the  pos- 
MMioD  of  Dr,  Josmh  Crotiby.) 


Majors  irpeeimen.      OoIUkI  bj  ligsn 
Patieot  tired  nine  uiGUtlit  after  the  aoeld« 
The  trocbaoter  minor  nrref^ted  the  i 
of  iliebead.     (From  Sir  A.  Cooper.) 


completely,  by  fibrous  bands  (Fig*  133),  which  banils  may  be  ftbort 
or  long,  according  to  the  amount  of  motion  which  lias  been  maintained 


between  the  fragments  while  they  are  forming,  or  to  the  degi*ee  of  sep^, 
ration  which  exists. 

The  capsular  ligaments  are  usually  consi(ler<d>ly  thickened,  and  don- 
gated  in  certain  directioDs,  and  not  unfre<iuenlly  penetrated  by  spicida 
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He.     They  nvv  aisu  (ohikI  sometime?*  attached  by  fim)  biiiuls  to  the 
ahiilar  fragment. 

A  ]>eniianeni  shortening  is  the  invariable  result  of  this  aecident  :  and 

[frw  Miccumb  rapidly  to  the  injury,  perishing  from  a  h>w^  irritative 

iren  or  from  gradual  exhaui^tion,  within  a  montli  or  two  from  the  time 

occurrence.     Siiys  Robert  Smith:   ''Our  prognosis,  in  ca^e^  of 

tiirc  of  the  nec^k  of  the  femur,  uiui^t  always  be  unfavomble.      In  many 

unr<^  the  injury*  soon  proves  fatal,  and  in  all  (lie  funrtinns  of  tlie  limb 

forever  impaired ;  no  matter  whetlier  the  fnieture  has  taken  phire 

bin  or  external  to  the  eapsult* — whether  it  has  unitetl  hv  ligament  or 

!*hortening  of  the  Hmh  and  lameness  are  the  inevitjible  result**. *' 
f,  Fre<Ienck  E.  Hyde,  of  this  city,  has  made  a  very  carefiil  exami- 
of  twenty  cases  of  fnicture  of  the  neck  of  the  femur,  after  seveml 
.  from  the  date  of  the  fracture, 
wticaied  as  intracapsular,  and  sevt^n  its  extracapsular. 

the  shortening  ranging  from  three-eighths  of  an  inch  lo  two  and  a 
inched  in  the  intracapsular  fractures ;  and  from  one-tpiarter  to 
Fund  a  half  inclies  in  the  extracapsular. 

Some  of  the  ca^es  had  never  been  treated  by  apparatus  of  any  kind,  and 
rved  that,  omitting  one  case  in  which  the  contracted  position 
did  not  j>ermit  an  accurate  measurement,  the  average  shorten- 
«  one  and  three-eighths  of  an  inch  ;  while  in  those  which  had  been 
us  fraeturess  the  average  shortening  was  about  one  inch.     All, 
rly  tM  of  them  were  still  suffering  witli  more  or  less  pain  and  stiff- 
rjat  the  joint,  and  walked  with  a  manifest  halt.* 
imcnt, — In  case,  then,  of  a  eomplete  fracture  within  the  capsule, 
witliout  laceration  of  the  reflect<>d  capsule,  or  displacement  of 

Fia.  UU. 


Thirteen  of  tht^se  had  been  diag- 
.\ll  were  short- 


AoiliOi^fl  Appamttif  for  fraoturei  of  tbo  neck  uf  the  femur. 

Refits,  and  equally  in  case  of  a  fracture  at  the  same  point  with 
tion,  the  treatment  ought  to  be  directed  to  the  retention  of  the  hone 
|pl»ce.  by  suitable  mechanical  means,  for  a  lengtli  of  time  sufficient  to 
^bopV  union,  or  for  so  long  a  time  tm  the  condition  of  tlic  patient 

lie  means  which  are.  in  my  judgment,  l>est  calculated  to  fulfil  tliis  im- 
n  intlicHtJon,  are  complete  rest  in  the  horizontal  posture,  the  limb 
pg  secured  by  the  s;irae  apparatus  which  we  employ  with  so  much  suc- 

Irdv,  DcformitT  sflcr  Fmfture  of  the  N*>ck  of  ibe  Feriiar ;  20  cii^es,  arranged 
■  il«U^.     Mccl.  GaxeltLN  April  17,  1880,  p,  244. 
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cess  in  fractures  of  the  shaft.  In- fractures  of  the  neck,  however,  whetka 
within  or  without  the  capsule,  we  enaploy  no  coaptation  splints;  and  the 
amount  of  extension  ought  to  be  only  one-half  of  that  generallj  employed 
in  fnicture  of  the  shaft,  say  about  ten  pounds.  The  long  sideiplmt, 
with  a  foot-board,  to  prevent  eversion  of  the  limb,  must  not  be  omitted. 
In  my  hands,  the  apparatus  has  undergone  so  many  modifications  from 
the  original  plans  of  Crosby  and  Buck,  that  I  shall  hereafter  find  it 
necessary  to  designate  it  as  my  own. 

Fio.  140. 


Gibson's  modification  of  Uagedorn's  splint. 

Another  apparatus,  formerly  employed  by  me  in  fracture)  of  the  neck 
of  the  femur,  but  for  which  I  have  substituted  my  own,  is  Gibson's  modi-, 
fication  of  Hagedorn's,  in  which  the  sound  limb  is  first  secured  to  the 
foot-board,  and  the  broken  limb  is  subsequently  brought  down  to  tke 
same  point.  By  this  method,  as  by  my  own  apparatus,  we  mavawid 
the  necessity  of  a  perineal  band,  which  is  so  painful,  insupportable  often 
when  the  fracture  is  at  tlie  neck. 

In  treating  this  fracture,  supposing  no  displacement  to  exist,  no  exten- 
sion beyond  that  which  is  necessary  to  insure  perfect  quiet  can  be  proper, 
inasmuch  as  the  fragments  are  not  overlapped;  and  they  need  only » 
moderate  assistance  to  enable  them  to  maintain  their  present  position 
against  the  action  of  the  muscles.     Moreover,  if  the  fragments  are  io- 

Fio.  141. 


(iibsion'8  mcdified  splint  applied. 

pacte<l,  violent  extension  Avould  disengage  them,  Jind  render  their  to- 
placement  and  non-uniim  inevitable. 

1  am  prepared  to  afhrui,  from  my  own  exi)erience,  that  more  patienti 
Avill  endure  <|uietly  the  jmsition  of  extension  for  a  length  of  time  than  the 
Hexed  ])osition,  whether  in  this  latter  the  patient  is  placed  upon  his  adft 
or  upon  his  hack. 

How  long  the  patient  will   sulnnit  to  this,  or  to  any  other  mode  of 
securing  perfect  rest,  is  very  uncertain,  and  the  decision  of  this  question 
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mat  rest  with  the  individual  cases  and  the  good  sense  of  the  surgeon. 
bt  werj  many  old  and  feeble  people  will  bear  such  confinement  many 
1^  withoQt  presenting  such  palpable  signs  of  failure  as  to  demand  their 
onplete  abandonment. 

Horizontal  extension  was  adopted  in  Jones's  case,  and  also  in  the  case 
eported  by  Fawdington,  and  is  said  to  have  been  successful.  In  Bru- 
itonr's  case  the  limb*  was  kept  extended  two  months;  in  Mussey's 
scond  case  Hartshome's  straight  splint  for  extension  remained  upon 
le  limb  eighty-four  days;  in  Bryant's  case  a  long  splint  was  used 
wme  weeks." 

It  is  true,  however,  that  other  plans  of  treatment  seem  to  have  been 
]QaI]y  successful.  In  the  case  reported  by  Adams  the  limb  was  placed 
w  a  double-inclined  plane,  made  of  pillows,  five  weeks ;  and  in  Mus- 
jf's  third  example  the  limb  remained  in  the  same  position  three  months, 
lorley  laid  his  patient  upon  the  sound  side,  with  the  thighs  flexed,  for 
space  of  two  weeks,  and  then  turned  him  upon  his  back,  still  keeping 
le  thighs  flexed.  At  the  end  of  six  weeks  he  was  placed  in  a  straight 
30tion. 

Bnt  in  a  majority  of  the  examples  reported,  the  existence  of  the  frac- 
ane  was  either  not  suspected,  or  bony  union  was  not  anticipated  or  de- 
red,  consequently  no  treatment  having  in  view  the  confinement  of  the 
rkm  bone  was  adopted.  Yet  the  success,  it  was  claimed,  was  as  great 
that  which  has  followed  either  of  the  other  plans.  Harris's  patient 
w  nmply  laid  on  a  sofa.  Field's  patient,  who  broke  the  neck  of  both 
inirs  within  the  capsule  at  diflferent  times,  was  in  each  case  left  with- 
it  treatment,  except  that  she  lay  upon  her  bed.  Mussey  himself  re- 
wed  all  dressings  from  Dr.  Dalton's  patient  on  the  eighteenth  day,  and 
iced  him  upon  his  feet,  and  Dr.  Wakelee  removed  the  apparatus  from 
8  mother  on  the  fifth  day. 

Nor  are  we  without  evidence  that  the  careful  and  judicious  applica- 
>n  of  splints,  long  continued,  and  employed  under  the  most  favorable 
rcnmstances,  will  sometimes  fail.  The  two  following  cases  confirm 
cse  remarks.  The  first  occurred  in  the  practice  of  Dr.  James  R. 
ood,  of  this  city:  "M.  J.,  a  youn*^  lady,  let.  16  years,  of  vigorous 
iKtitntion,  perfectly  free  from  any  constitutional  taint,  either  of  scrofula, 
philis,  or  cancer,  was  caught  between  the  wheels  of  two  carriages,  the 
e  stationary,  the  other  in  motion.  The  blow  was  received  directly  on 
e  trochanter  major  of  the  right  side.  The  symptoms  which  j)resented 
emselves  showed  conclusively  that  there  was  a  fracture.  There  were 
ortening,  loss  of  voluntaiy  motion,  and  eversion  ;  by  placing  the  finger 
I  the  trochanter  major,  and  the  thuml)  on  the  groin,  a  well-marked 
epitus  could  be  felt  on  extension  and  rotation  being  made.  There  was 
►  laceration  or  other  complication  of  the  injury.  She  was  placed  on 
mesbury's  splint,  with  side-sj)lints  accurately  adjusted,  and  every  pre- 
■tion  taken  to  insure  a  perfect  union.  The  limb  was  kept  on  this 
!int  without  being  disturbed  for  six  weeks.  At  the  end  of  that  time 
iras  taken  from  the  splint,  and  examined  with  care ;  the  si<rns  of  frac- 
e  still  remained.  The  limb  was  replaced  on  the  splint,  and  the 
ssings  applied  as  before ;  everything  was  attended  to  in  the  general 
lagement  of  the  case  which  the  doctor  thought  would  be  conducive 
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to  i)crfec*t  union.  The  patient  was  kept  for  three  weeks  longer  on  the 
s)»lint,  which  was  then  removed.  It  was  fonnd  that  there  was  no  union. 
Patient  lived  for  three  years,  and  was  so  lame  that  she  was  always 
obliged  to  use  a  crutch  in  walking.  At  the  expiration  of  three  yean 
she  died  of  an  acute  disease. 

"  On  examination  of  the  cervix  femoris,  it  was  found  that  there  had 
been  a  transverse  fracture  of  the  bone  just  at  the  junction  of  the  head 
and  neck.  The  head  of  the  bone  was  still  attached  to  the  acetabulum 
by  the  ligamentum  teres.  The  process  of  absoq)tion  had  been  going  on, 
and  the  head  of  the  bone  had  already  been  absorbed  below  the  level  of 
the  acetabulum,  and  what  remaine<l  was  soft  and  spongy,  easily  broken 
with  the  handle  of  the  scalpel.  The  neck  of  the  bone  was  rounded  olii 
and  covered  with  a  fibrous  deposit.  This  was  not  a  case  of  diastasis,  as 
has  been  suggested  by  an  eminent  surgeon,  who  judged  simply  from  the 
age  of  the  patient.  She  was  full  sixteen  when  the  accident  happened 
and  over  nineteen  when  she  died.'* 

The  second  was  in  the  person  of  a  man,  jet.  25  years,  who  was  at  the 
time  of  the  accident  robust  and  in  good  health.  "  He  was  dancing  at 
his  sister's  wedding;  while  cutting  a  pigeon-wing,  he  struck  the  foot 
upon  which  he  was  resting  from  under  him,  and  fell,  striking  directly 
upon  tlie  trochanter  major.  He  was  unable  to  rise ;  a  carriage  was 
called,  and  he  was  taken  directly  to  the  New  York  Hospital.  There  he 
came  under  the  cliargc  of  Dr.  J.  Kearney  Rodgers.  A  fracture  was 
immediately  diagnosticated,  and  for  a  few  days  he  was  kept  on  the 
double-intlined  plane.  The  straight  splint  was  then  used,  and  the  dress- 
ings kej)t  u[)  for  six  weeks ;  at  tlie  end  of  that  time  they  were  taken  ol 
and  tlie  limb  examined;  there  was  no  union.  The  limb  was  continued 
in  the  straight  splints  for  three  weeks  longer,  and  again  examine<l;  th«« 
was  still  no  union.  The  patient  was  again  replaced  in  the  straight  splint 
for  two  weeks  longer,  but  no  union  occurred.  At  the  end  of  thrtt 
months  from  his  admissi<m  he  was  dischar^jed;  he  was  in  good  health, 
l)iit  so  lame  that  he  was  obliged  to  use  two  crutches  in  walking.  Alter 
his  discharge  the  })atient  became  very  intem]>erate ;  and  in  the  course  of 
a  few  weeks  he  a])j)lic(l  for  admission  to  Bellevue  Hospital.  He  wss 
much  d('])ilit;ited,  and  had  an  exhausting  diarrluea.  Shortly  after  his 
admission  an  immense  abscess  formed  over  the  joint,  which  discharjied 
])rofusely.  The  man  died  shortly  after  from  exhaustion,  and  the!'|)ecj- 
men  came  into  Dr.  Van  Buren's  hands,  the  patient  having  been  in  his 
service.  Dr.  Van  Bnren  was  aware  of  the  patient's  previous  history, 
the  treatment,  etc.,  at  the  New  York  Hospital,  and  a  careful  examina- 
tion was  made. 

'' Th<'  capsular  ligament  was  destroyed  entirely  by  the  su]>purativ« 
])roc(»ss:  there  was  a  formation  of  callus  upon  the  trochanter  major:  the 
ligamentmn  teres  was  entirely  absorbed;  the  head  of  the  bone  wa» 
s]M)ngy,  as  if  worm-eaten:  the  direction  of  the  fracture  was  obli<\tte» 
commencing  just  at  the  articulating  surface  of  the  head,  and  ending  jurt 
Avithin  the  ca})snle ;  the  ui)])er  end  of  the  shaft  of  the  bone  showe<l  thil 
same  ap})earance  that  was  marked  in  the  head.  These  points  are  beau* 
tifully  shown  in  the  s])ecimen  at  the  present  time.  The  opinion  o* 
Chailes  E.  Isaacs.  M.D.,  the   able   Demonstrator  of   Anatomy  of  ih 
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Unu'erBitv  Medical  College,  is,  tliat  this  fracture  was  entirely  within  the 
Cttpsnle.  "^ 

Such  ef|Ua]  rcMultH  from  nppdsit*'  |»hins,  Jiud  niiC(|Tial  rt^sult**  from  ^^inii- 
Ijkr  plans  of  tn?atiiient,  are  not  ealenlated  to  iniTease  our  fuitli  in  the 
U*!8tiinony  wliich  most  of  the  foregoing  examples  are  supposed  to  furnish 
of  tlie  poesibility  of  bony  union.  On  the  eontmry,  they  cunnot  fail  to 
^  f^veX  a  doubt  Its  to  whether  some  of  ttiem,  at  leaj^t,  were  not  inaceu- 
ratel  y  d  i  agnos  t  i  ea  tei  I . 

But  rt4hnitting  that  they  were  not,  the  testimony  whieh  they  furnish  in 
rolutinn  to  treatment  is  loo  ineonclui^ive  to  he  made  avaihible  for  instnie- 
tioa,  and  we  are  iitiil  at  liberty  to  adopt  that  which  seems  most  rationaU 
riihout  reference  to  the  experience  of  others. 

The  reaw^ns  why  I  would  prefer  my  own  phin  have  already  hoen  state<l 
ill  part,  10  whieh  I  will  now  add,  that  if  an  error  should  occur  in  the 
dimgnoi^ii*— if  it  should  prove  finally  to  have  bet^n  a  fracture  without  the 
eapimle — then  this  treatment  would  be  correct,  and  no  iiijtiry  woidil  come 
to  the  patient  from  the  error  in  diagnosis:  but  if  we  adopt  Sir  Astley 
Cooper*5  suggcsstion,  namely,  to  get  the  patient  upon  crutches  as  80<>n  us 
|»o8diblct  perhaps  m  early  as  fourteen  days,  an  eri*or  in  diagnosis  might 
be  followed  by  the  most  disastrous  consequences* 

In  gunshot  intracapsular  fractures,  if  suppuration  ensues,  the  head  of 
lb©  bone  and  other  fragments  ought  to  be  removed:  and  there  may  occur 
CKsed  in  which  the  fragments  should  be  remove<i  irame<l lately,  as  hm  been 
done   occasionally  with  satisfactory  results.     So,  also,  if  after  a  simple 
intracapsular  fracture,  suppuration  within  the  joint  were  to  ensue,  resec- 
tion  ^ould  be  the  proper  resort :  but  I  cannot  agree  with  Dr.  Howe  in 
|ilis  i-<?j)ort  of  a  av^e  to  the  New  York  Aciidemy  of  Medicine,  that,  in  all 
of  intrdi^apsiihtr  fractures  of  the  neck  of  the  femur,  occurring  in 
persons  who  were  not  very  decrepit  or  exhausted,  and  where  crepitus 
wii^    114.11  marked,  at  the  end  of  three  ujonths  of  careful  treatment,  and 
^    patient  confined  to  bed,  the  opemtion  of  excision  should  be  peHVirmed 
^  In  cut  delay.*    The  probabilities  seem  to  be  that  in  most  or  all  of  these 
'^s  the  patient  is  likely  In  have  as  useful  a  limli  without  excision  as 
*^^^.  and  if  wo,  the  hazards  of  the  operaticm,  however  trivial,  must  de- 
**^  the  tjuestion  against  its  performance.     In  the  case  operated  on  by 
^**-    Howe,  the  result  is  by  no  means  encouraging,  and  it  is  apparent 
i*^^t-  the  limb  was  not  judiciously  Tnanage«i  before  the  operation.     It  was 
^V*<  t-*^  l<J»g  in  splints, 

(b)  Neck  of  the  Femur^  without  the  Capsule.     {Extracapsular,) 

Cau«r«. — Like  fractures  within  the  capsule,  these  also  occur  most  fre- 
^tscntly  in  advanced  life.  They  are  not,  however,  as  often  met  with  in 
extreme  old  age  as  are  fractures  within  the  capsule ;  and  they  are  mucli 
more  often  met  with  in  persons  of  mitldle  age,  and  in  younger  persons, 
than  are  intracapsular  fractures.  Of  fractures  recognized  as  extracap- 
sidar,  in   Dr.  Hyde's  tables,  ten  were  under  fifty  yeitrs,  and  seven  at  or 

*  Johiiisonf  op.  cit,  pp.  lS-15. 
^"  J.  W.  IIowe»  M.D.,  Hospital  Oanette,  Dec.  20,  1870,  p,  060;  nls.)  the  Debute}  p. 
,  in  which  nther  aiTnilnr  operations  nm  cited. 
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over  fifty.  The  three  youngest  were  respectively  thirty,  twentj-fiw, 
and  twenty  years  of  age.  Of  the  42  recorded  by  me  as  extraapwlir 
fractures,  1  have  made  no  careful  tabulation  of  the  ages,  but  it  is  certriii 
that  in  genenil  they  belong  to  a  younger  class  of  persons  than  the  euei 
recorded  as  intracjjpsular. 

As  to  the  immediate  causes,  I  have  already  mentioned  in  the  pre* 
ceding  section  that  fractures  without  the  capsule  seem  to  be  the  niuh 
generally  of  falls  or  of  blows  received  directly  upon  the  trochanter: 
occjisionally,  also,  they  are  produced  by  falls  upon  the  feet  or  upon  the 
knees. 

Patlioloijy. — These  fractures  may  occur  at  any  point  external  to  the 
capsule,  hut  generally  the  line  of  fracture  is  at  the  base,  corresponding 
very  nearly  with  the  anterior  and  posterior  intertrochanteric  crcsa 
Almost  invariably  the  acetabular  penetrates  the  trochanteric  fragment 
in  such  a  manner  as  to  split  the  latter  into  two  or  more  pieces.  The 
direction  of  the  lesions  in  the  outer  fragments  preserves  also  a  remaii- 
able  uniformity ;  the  trochanter  major  being  usually  divided  from  neir 
the  centre  of  its  summit,  oblicjuely  downwards  and  forwards  toward  ill 
base,  and  the  line  of  fracture  terminating  a  little  short  of  the  trochanter 
minor,  or  penetrating  beneath  its  base ;  while  one  or  two  lines  of  frKtmt 
usually  traverse  the  trochanter  major  horizontally. 

In  an  examination  of  more  than  thirty  specimens,  I  have  noticed  bit 
two  or  three  exceptions  to  the  general  rules  above  stated. 

In  Dr.  Miitter's  collection,  specimen  marked  B  115  is  not  accompanied 
with  either  impaction  or  splitting  of  the  trochanteric  fragment ;  but  the 
neck,  having  been  broken  close  to  the  intertrochanteric  lines,  has,  appar^ 
ently,  slid  dcnvn  upon  the  shaft  about  one  inch,  at  which  point  it  ii 
firmly  united  by  bone. 

Dr.  Neill  has  also  a  specimen  of  fi-acture  at  the  same  pointy  but  with- 
out uni(m  of  any  kind,  in  which  no  traces  remain  of  a  fracture  of  to 
trochanters.  The  aceUibular  fragment  has  moved  up  and  down  npoo  Ae 
trochanteric  until  it  has  worn  for  itself  a  shallow  socket  three  incneaiM 
a  half  long ;  the  approximate  surfaces  being  smooth  and  polished  !!« 
ivory. 

Tlie  trochanter  major  is  usually  turned  backwards,  the  shaft  of  the 
femur  being  rotated  in  this  direction,  the  same  as  is  usually  obj^erved  » 
other  fractures  of  the  neck  of  the  femur.  I  have  seen  one  exception  to 
this  general  rule  in  a  specimen  belonging  to  Dr.  Miitter  (No.  29):  the 
trochanter  in  this  instance  is  turned  forwards,  so  that  the  neck  is  shorter 
in  fnmt  than  behind.  i 

The  upper  fragments  of  the  trochanter  major,  whenever  the  lines  w 
fracture  are  transverse,  are  generally  inclined  inwards  toward  thenedi» 
as  if  displaced  in  this  direction  by  the  force  of  the  blow,  or  perhaps  by 
the  resistance  offered  by  certain  muscles  and  ligamentous  bands  whidi 
find  an  insertion  uj)on  its  summit. 

The  neck  is  found,  in  most  cjt^es,  standing  inwards  at  nearly  a  right 
angle  Avith  the  shaft,  the  head  being  much  more  depressed  than  the  out«r 
extremity  of  the  neck  ;  in  conse(iuence  of  which  the  lower  margin  of  ita 
broken  extremity  is  driven  much  deeper  into  the  trochanteric  fragment 
than  is  the  upper  margin. 
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e  believe8  that  impaction »  with  consequent  fracture  of  the 
IB  never  absent  iu  true  extraca|>sular  fracmres,  unless  it  be 
unusual  variety  in  which  the  trijtchanter  forms  a  part  of  the 
fipagment  (fractures  through  the  trfvchantcr  major  and  baf^e  of  the 
|.  Robert  Smith  enter tiiinK  the  same  opinion,  although  Malgaigne 
not  seem  to  have  so  utnlerstood  him,  I  cannot  agree,  however,  with 
of  thejse  gentlemen  tliat  the  rtile  is  so  invariable,  since  I  am  con- 
Dt  that  no  ^uch  splitting  has  occurred  in  either  of  the  two  specimens 
rliich  I  have  referred  as  belonging  re^*^pectively  to  Drs,  Mutter  and 
H.  It  m  true  these  are  both  old  fractures,  and  to  ?ome  extent  the 
\it  itf  fmcture  may  have  become  oliliterated,  Imt  in  Mutter *?*  .specimen 
abundant  callus  indicate.^  plainly  enough  where  the  j^haft  separated 
a  the  neck,  while  the  troclianter  major  is  smooth  a/*  in  its  noimal  Con- 
ner does  iu  summit  incline  eitlier  way  fi-om  it>s  normal  position. 
11*8  e^pecimen,  though  le^s  satisfactory,  does  not  fail  to  convince  me 
neither  impaction  nor  splitting  of  the  trochanters  ever  occurre<l. 
in  certaiin,  however,  tluit  impaction  anil  comminution  of  the  outer 
;ment  are  very  constant,  and  that,  whether  the  fracture  is  |»roiiuced 
fall  upon  the  feet  ur  upon  the  trochanter  major.  But  the  impac* 
does  not  ne^*essarily  continue ;  sometimes,  indet*d,  it  docs,  and  the 
ion  of  the  limb,  whatever  it  may  be  at  the  moment,  remains  un- 
Biblj  fixed ;  either  very  little  or  consideiiibly  shortened,  according 
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Imfiftoted  «xtriic»piot&r  friusttirea.     (R.  Smithi  and  Eriobi«Q.) 

degree  of  impaction :  rotated  outwards  or  inwartls,  or  in  neither 
Ction,  {)erhaps,  according  to  the  direction  of  the  force  and  the  amount 
cwnminution.  In  other  cases,  owing  to  the  extreme  comminution, 
to  the  wi<ie  separation  cjf  the  troclianteric  fragments,  or  to  the  con- 
ion  of  the  muscles  inserte^l  into  tlic  top  of  the  femar,  or  to  the 
^t  of  die  body  in  attem|rts  to  walk,  or  to  injudicious  handling  on 
mrt  of  the  surgeon,  such  as  forcible  rotation,  by  which  tlie  neck  is 
Jict  as  a  lever,  and  actually  to  pry  tlie  fragments  apart,  or  to 
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violent  extension,  by  which  the  impaction  is  overcome— owing  to  80©^ 
one  or  several  of  these  causes  it  often  happens  that  the  fragments  sej*' 
rate,  and  the  leg  becomes  immediately  more  shortened,  movable,  and 
more  inclined  to  rotate  outwards. 

SymptomB, — The  symptoms  which  indicate  a  fracture  of  the  neck  of 
the  femur  without  the  capsule,  are  pain,  mobility,  crepitus,  shortening, 
and  eversion  of  the  limb.  The  trochanter  major  is  not  as  prominent 
as  upon  the  opposite  side ;  and  especially  where  the  fragments  are  not 
impacted,  but  are  completely  separated,  it  rotates  upon  a  shorter  am 
There  are  also  several  other  signs  to  which  I  shall  refer  when  consider- 
ing the  diflferential  diagnosis. 

Cefore  considering  more  in  detail  the  value  of  these  several  signs,  I 
wish  to  call  attention  to  a  fact  which  has  been  oft;en  observed  by  mysdf 
and  others,  namely,  that  the  patient  is  able,  sometimes,  immediatdj 
after  this  accident,  to  take  a  few  steps;  yet  never,  perhaps,  without 
considerable  pain.  The  same  may  happen  in  an  intracapsular  impacted 
fracture,  but  it  happens  much  more  often  in  the  extracapsular  impacted 
fiucture ;  but  the  following  case  is  the  most  remarkable,  in  this  point  rf 
view,  of  any  which  has  come  under  my  notice :  A  laboring  man,  abort 
50  years  of  age,  presented  himself  at  my  clinic  at  Bellevue  HospitJ, 
some  time  during  the  fall  of  1874,  who  stated  that  two  years  before  he 
had  fallen  a  distance  of  nine  feet,  striking  upon  his  side ;  that  after  a 
little  he  arose,  and  with  the  aid  of  a  stick,  walked  a  mile  or  more  to 
his  home.  Walking  caused  great  pain  in  his  hip,  and  he  was  much 
exhausted  when  he  reached  home,  and  went  to  bed ;  but,  ha\'ing  no 
susj)icion  that  his  limb  was  broken,  he  did  not  call  a  surgeon.  Within 
a  fortniglit  from  this  time  he  began  to  walk  about,  and  a  week  later  he 
began  to  perforin  ordinary  labor,  yet  not  without  pain. 

When  this  man  came  before  the  class  I  found  the  limb  shortened 
tliree-quartcrs  of  an  inch,  the  toes  everted,  the  trochanter  major  it- 
pressed — that  is,  flattened — irregular  in  form,  and  much  increased  in 
breadth.  He  is  a  man  of  intelligence,  and  is  certain  that  these  change* 
of  form,  etc.,  were  observed  bv  him  very  soon  after  his  recovery.  " 
st^ems  proper,  therefore,  to  assume  that  this  was  not  an  example  w 
gradual  change  of  form  and  position  due  to  a  chronic  ostitis,  but  diat  it 
was  an  extracapsular  fracture.* 

The  pain  and  tenderness,  accompanied  sometimes  with  swelling  and 
discoloration,  are  situated  most  often  in  front  of  the  net^k  of  the  bone. 

Articular  mobility  exists  in  a  majority  of  cases;  that  is,  the  limb  can 
be  moved  pretty  easily  in  any  direction  by  the  surgeon,  but  not  without 
producing    pain    or  provoking  muscular  spasms.      In   most  case»  the 
patient  himself  is  unable  to  move  the  Hmb  by  his  own  volition,  or  he  can 
only  move  it  slightly. 

Crepitus  is  present  wlienever  there  exists  a  moderate  but  not  com- 
plete impaction.  It  is  also  present  geneniUy  when,  the  trochanteric  fn^ 
ment,  having  l)een  extensively  comminuted  and  loosened,  the  impactioJ 
becomes  excessive:  and  it  is  only  absent  when  the  impaction  is  such  thi 
the  fragments  are  completely  and  firmly  lockeii  into  each  other. 

'  Canton  on  Intprstitial  Apsorption  of  the  Neck  of  the  Femur  from  Bruise,  el 
London  Mod.  Giizottc,  Aui;    11,  1848. 
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Fig.  145. 


K.  shortening  is  inevitable,  at  least  in  all  cases  accompanied  with 
i&cr  temporary  or  permanent  impaction,  and  we  have  seen  that  one 
I  these  conditions  seldom  fails.  According  to  Sir  Astley  Cooper,  the 
iwTtening  varies  from  half  an  inch  to  three-quarters  of  an  inch;  but 
Bobert  Smith  has  established  the  following  distinction :  When  the  frac- 
ure  is  extracapsular  and  impacted,  that  is,  when  it  remains  impacted, 
be  shortening  is  only  moderate,  varying  from  one-quarter  of  an  inch  to 
Be  inch  and  a  half;  in  fourteen  cases  measured  by  him  the  average  was 
fraction  over  three-quarters  of  an  inch ;  but  when  it  does  not  remain 
ipacted  it  ranges  from  one  inch  to  two  inches  and  a  half;  indeed,  Mr. 
mith  mentions  one  example  in  which  the  shortening  reached  four  inches, 
id  forty-two  cases  gave  an  average  shortening  of  something  more  than 
le  inch  and  a  quarter.  Mr.  Smith's  experience  as  to  the  amount  of 
MHTtening  in  these  cases  agrees  very  nearly  with  my  own. 
Eversion  of  the  toes  is  very  constant;  but  in  a  few  instances  upon 
icord  the  toes  have  been  found  turned  in,  or  even  directed  for- 
trds.  During  the  winters  of  1864  and  1865, 
fimnd  a  case  of  this  kind  in  my  wards  at  Bellevue 
[ospital.  In  the  specimen  referred  to  as  being 
imd  in  Dr.  Miitter's  collection,  with  an  inward  or 
rward  rotation  of  the  trochanter  major,  the  same 
iitive  position  of  the  whole  limb  must  have  ex- 
tcd;  and  in  my  remarks  on  fractures  of  the  neck 
ithin  the  capsule,  I  have  referred  to  several  ex- 

«»,  some  of  which  were  probably  extracapsular. 
e  trochanter  major  usually  seems  depressed  or 
rifen  in ;  and  when  the  two  main  fragments  are 
Hnpletely  separated,  if  the  limb  is  rotated,  the 
txjhanter  will  be  found  to  turn  almost  upon  its 
in  axis,  or  upon  a  very  short  radius. 
In  enumerating  the  signs  of  a  recent  oxtracap- 
ilir  fracture,  it  will  be  seen  that  I  have,  with  only 
i^t  variations,  repeated  the  signs  of  a  fracture 
ithin  the  capsule.  It  will  become  necessary,  there- 
re,  to  indicate,  as  far  as  possible,  a  differential 
agnosis.  And  without  pretending  that  all  of  the 
fferential  signs  which  I  shall  enumerate  are 
loroughly  established,  or  that  in  every  case,  even 
Ict  a  careful  grouping  of  all  the  symptoms,  a 
tiActory  diagnosis  can  be  made  out,  I  shall 
ite  briefly  my  own  conclusions,  or  rather  Avhat  seem  to  me  to  be  the 
t)bable  facts. 

SlOyS  OF  A  FRACTURE  WITHIN  THE 
CAPSULE. 

Produced  often  by  slight  violence. 
1  fkll  upon  the  foot  or  knee,  or  a  trip 
m  the  carpet,  etc.    Possibl}4  a  fall  upon 
trochanter;    especially  when  an  old 
wn  is  the  subject  of  the  injury. 
reneraUy  over  fifty  years  of  age. 
[ore  frequent  in  females. 


Fr&oture  of  the  neck  of 
thefemar.    (Fergusson.) 


SlONS  OF  A  FRACTURE  WITHOUT  THE 
CAPSULE. 

Produced  usually  by  greater  violence. 
A   fall   upon   the  trochanter  major  in 
nearly  all  cases. 


Often  under  fifty  years  of  age. 
Relative  froquency  in  males  or  females 
not  established. 
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Signs  of  a  fracture  within  the 

CAPSULE  {continued). 
Pain,  tenderness,  and  swelling  less  and 
deeper. 

Eccbymosis  not  often  seen. 


Signs  of  ▲  fbacturb  without  tbm 
CAP8ULB  (continued). 

Pain,  swelling,  and  lenderneK  grater 
and  more  superficial.  It  U  epeciallr 
painful  to  press  upon  and  around  the 
trochanter  major. 

Superficial  and  extensive  ecchvm«is 
quite  frequent. 


Shortening  at  first  greater,  tlmwl  »l- 
ways  some. 

Shortening  after  a  few  days  or  weeks 
less  than  in  intracapsular  fhtctures,  {Stv 
vided  proper  extension  hu  been  miin- 


(The  two  following  measurements  to  be 
made  from  the  lower  margin  of  the  an- 
terior superior  spinous  process  of  the  ilium 
to  the  lower  extremity  of  the  malleolus 
extern  us  or  intcrnus.) 

Shortening  at  first  less  than  in  extra- 
capsular fractures,  often  not  any. 

Shortening  after  a  few  days  or  weeks 
greater  than  in  extracapsular  fractures. 
Sometimes  this  takes  place  suddenly,  as 

when  the  limb  is  moved,  or  the  patient   tain cd.'  Tliat  is,  the  amount  of  shortening 
steps  upon  it.  |  changes  but  little,  if  at  all,  if  the  inipic- 

I  tion  continues.     If  it  does  not  continue,  it 
shortens  more. 

Measuring  from  the  top  of  the  tro-  Measuring  from  the  top  of  the  tro» 
chanter  to  the  condyles  or  to  the  malleoli, !  chanter  to  the  condyles  or  to  the  malleoli, 
the  limb  is  not  shortened.  \  the  limb  may  be  found  a  little  shortened. 

If  there  is  no  impaction,  the  trochanter  j      If  there  is  no  impaction,  the  trochinter 
major  moves   upon    a   relatively   longer  i  major  moves  upon   a   relatively  shorter 
radius  than  in  cases  of  extracapsular  frac-  i  radius,  the  pivot  being  more  renn»te^fP'D> 
tures,  the  pivot  being  nearer  the  acetabu-  j  the  acetabulum, 
lum. 

If  the  patient  recovers  tbe  use  of  the  |  The  patient  usually  recovers  the  um  oi 
limb,  not  restored  under  many  months, ;  the  limo  sooner.  In  many  cases,  however, 
or  years.  ■  very  slowly,  and  walking  is  for  a  long 

I  time  difiScult  and  painful. 

No  enlargement  or  appai-ent  expansion  Enlargement  or  irregular  expansion  of 
of  the  trochanter  major,  after  recovery,  :  trochanter,  which  may  be  felt  soinetimei 
from  deposit  of  bony  callus.  "      distinctly  through  the  skin  and  miwcH 

and  which  is  especially  manifest  after  the 
lap^e  of  some  months.  ^ 

Progressive   wasting  of   the  limb   for       The  limb  preserving  more  nearly  iti    \ 
many  months  after  recovery.  |  natural  strength  and  size.  j 

Eventually   excessive   halting,   accom-  i      Comparatively  slight   halt,  inotioni  « 
paniod    with   a   i)eculiar  motion   of    the  :  hip  more  natural, 
pelvis,  such  as  is  exhibited  in  persons  who  | 
walk  with  an  artiticial  limb.  ' 

Prognosis} — In  attempting  to  esUiblish  the  diflferential  diagnosis, « 
have  necessarily  been  led  to  consider  most  of  the  essential  points  « 
prognosis.     Very  little,  therefore,  remains  to  be  said  upon  this  subject 

Union  occurs  as  rapidly  in  this  fracture  as  in  fractures  of  the  shaft; 
and  perhaps  in  general  more  promptly,  owing  to  the  existence  of  *^ 
paction. 

l^ut  whether  it  occurs  promptly  or  slowly,  or,  indeed,  if  it  does  not 
occur  at  all,  a  remarkal^le  deposit  of  ossific  matter  almost  invariaUj 
takes  place  along  the  intertrochanteric  lines,  where  the  bone  has  sej*- 
rated  from  the  shaft,  and  also,  not  unfre(iuently,  along  the  lines  of  the 
other  fractures  of  the  trochanter.  • 

This   deposit   is   no  less  remarkable  for  its  abundance  than  for  iti 
irregularity,  long  spines  of  bone  often  rising  up  toward  the  pelvis  aiM 

*  i>0Q  obsorvations  of  Dr.  Frederick  E.Hydo  in  preceding  section. 


NBCK,  WlTHOtJT   THE    CAPSULB, 


ing  a  kind  of  kncibUy  or  Bpiculatetl  crown,  within  which  the  acduhulur 
ftgmeiit  rejiopCvH,  In  a  fow  instunces  iheso  ostuophyle.s  have  I'eacbod 
even  to  the  boncH  «>f  the  pelvis,  and  formed  powerful  abutments,  which 
H'cmetl  to  prevent  any  forther  displa<^^:enient  of  the  hrob  in  this  direction, 
4M>J  by  some  writers  they  have  been  supposeil  thus  to  fulfil  a  positive 


Fia,  14C, 


Flo.  147. 


Estracmptalnr  fructure.    (Eriehten.) 


Extr«e»piular  fmeture.    (R.  Smith.) 


N 


iign.     A  sufficient  explanation  of  their  existence,  however,  I  think, 
be  found  in  the  fact  that  they  proceed!  entirely  froui  the  trochanteric 
^uienLs,  whose  extensive  comnunution   and  great  viiaeukrity  won  Id 
niitunilly  leatl  to  such   results.      The  same,  but   in  a  less  degree,  lias 
ready  been  noticed  as  occurring  in  imjmcted  fractures  at  the  jinatoini- 
I  neck  of  the  humerus,  wljere  certainly  such  bony  abutments  could  not 
rve  any  uneful  purpose, 

I'robably  in  all,  certainly  in  nearly  all  ca»es,  the  limb  will  be  found, 

ter  the  union  i>j  cruisummated,  more  or  less  shortened,  generally  between 

"an  inch  and  an  inch.     If  exceptions  <ner  occur,  it  must  be  m  those 

pies  in  which  there  i^  no  impaction,  and  it  is  certain  that  such 

ple8  are  very  rare.     Such  in  the  united  testimony  of  all  surgeons 

hose  opinions  have  ever  lieen  re5*pccted  as  authority;  and  the  same  is 

e  of  intracapsular  fi*a.ctun^.     What  ignomnce  of  the  elementary  fiicts 

f  surgical  science,  or  insincerity,  then,  do  those  men  exhibit  who  affinn 

lat  they  are  able  to  treat  all  fractures  of  the  femur  without  shortening  I 

Everaion  of  the  foot  is  not  so  constant  as  shortening,  but  it  will  be 

>und  to  exist  in  some  degree  in  a  large  majority  of  ca^es,  even  when  the 

has  been  nianagt^l  in  the  moat  skilful  manner;  yet  in  this  regard 

Something  will  ilcpeud  upon  the  position  in  which  the  limb  is  maintained 

during  the  treat m en t. 

Treatment. — The  same  principles  of  treatment  are  aiiplicable  here  as 
in  fractures  of  the  neck  within  the  capsule;  by  which  I  mean  to  say 
that,  na  in  all  of  those  examples  of  fiTicture  within  the  capsule  where 
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the  relation  of  the  fragments  is  such  as  to  warrant  a  hope  that  a  b^7 
union  may  be  consummated,  namely,  where  the  fragments  are  not  (to- 
placed  or  are  impacted,  tlie  straight  position,  with  ojily  moderate  ex- 
tension, constitutes  the  most  rational  mode  of  treatment ;  so  also  in  tluB 
fracture,  whenever  the  fragments  are  impacted  and  remain  impacted, 
the  straight  position,  with  moderate  extension,  employed  only  as  a 
means  of  retention,  but  not  so  as  to  overcome  impaction,  is  the  mnst 
suitable.  It  is  only  by  employing  this  plan  of  treatment,  which  no  one 
has  yet  shown  to  be  inapplicable  to  either  of  these  two  varieties  of  acci- 
dents— I  do  not  speak  of  the  opinions  which  men  may  have  entertained, 
but  of  the  practical  testimony — it  is  only,  I  say,  by  employing  this  uni- 
form plan  of  treatment  in  both  cases,  that  those  serious  misfortones  to 
the  patient  can  be  avoided  which  would  necessarily  continue  to  occur  if 
Sir  Astley  Cooper's  advice  were  followed,  namely,  to  allow  the  patient 
in  the  one  case  to  dispense  with  apparatus  wholly,  and  to  get  upon  hifl 
crutches  as  soon  as  the  condition  of  his  limb  and  of  his  body  will  |»er- 
mit,  when  it  is  certain  that  in  the  other  case  some  retentive  apparatus 
is  generally  necessary.  This  conclusion  is  based  upon  the  admitted 
difficulty  of  diagnosis.  If,  as  is  well  understood,  the  diagnosis  between 
these  two  varieties  of  fracture  is  often  impossible  during  the  life  of  the 
patient,  then  how  shall  we  know  in  any  given  case  which  of  the  two 
plans  to  adopt  ?  If  we  act  upon  the  supposition  that  it  is  within  the 
capsule,  adopting  Sir  Astley  Cooper's  method,  and  it  proves  to  have 

been  a  fracture  without  the  capsule,  ve 
may  do  iiTeparable  injury  to  our  patient. 
It  is  precisely  here  that  this  distinguished 
surgeon  committed  his  great  error ;  not  in 
denying  that  certain  specimens  were  fnC' 
turcs  of  the  neck  of  the  femur  within  the 
capsule  united  by  bone,  nor  in  constantly 
urging  upon  his  contemporaries  the  iO' 
probability  of  such  an  event ;  but  in  th«t, 
while  he  admitted  its  possibility,  he  chose 
to  recommend  a  plan  of  treatment  whii 
wiLs  unlikelv  to  insure  such  a  union,  and 
which,  in  the  uncertainty,  if  not  impofl»" 
bility  of  diagnosis,  was  liable,  upon  his 
supposal  authority,  to  be  adopted  in  many 
cases  of  extracapsular  fractures. 

Agjiin,  if  the  fracture  be  extracapsular 
and  not  imj)acte(l,  or  the  impaction  has  been,  for  any  c-ause,  overcome; 
or,  if  the  fracture  be  intracapsular  and  not  impacted;  or  if  the  capsule  tf 
lacerated  and  the  fragments  are  in  consequence  displaced;  then  again  no 
injui-y  need  result  from  the  treatment,  if  we  adopt  the  stniight  position 
with  moderate  extension,  such  as  may  be  obtained  from  the  use  of  my 
apparatus.     That  it  is  or  is  not  impacted  we  may  know  generally  by 
the  amount  of  displacement,  although  we  may  not  easily  decide  wheth« 
the  fracture  is  within   or  without  the  capsule.     Now,  the  amount  o 
shortening  will  determine  properly  enough  the  amount  of  extension  t 
be  employed.     In  either  ca.se,  however,  we  shall  not  employ  as  muc 


Extracapsular  fracture. 
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n  as  in  fractures  of  the  shaft ;  and  while  if  it  be  an  intracap- 
MStare  we  may  only  gain  a  shorter  and  firmer  ligamentous  union, 
yes  to  be  extracapsular  we  shall  insure  a  better  and  more  speedy 
ion. 

J  surgeon,  acting  upon  the  suggestions  here  made,  shall  confine 
or  an  aged  person  in  the  horizontal  posture,  with  or  without  a 
splint,  until  the  powers  of  nature  have  become  exhausted,  and 

Fio.  149. 


Milltr*!  fpllnt  for  eztfmoapsuUr  fracture.    (From  Miller.) 


isues,  as  our  readers  have  already  been  admonished  may  happen, 
lot  to  be  held  responsible  for  his  want  of  judgment  or  of  skill. 
3  advised  this  plan  of  treatment  only  for  so  long  a  period  as  the 
a  of  the  patient  renders  it  entirely  safe,  or  as  it  can  prove  useful. 
»t,  then,  in  a  large  number  of  cases,  it  will  have  to  be  abandoned 
ly,  and  in  not  an  inconsiderable  proportion  all  constraint  will  be 
inadmissible  from  the  beginning;  and  it  is  for  such  examples 
treatment  recommended  by  Sir  Astley  Cooper  for  all  intracap- 
XTtures  ought  to  be  r^erved.* 

iures  of  the  Neck^  partly  within  and  partly  without  the  CapmU. 

scarcely  necessary  to  say  that  the  line  of  fracture  through  the 
the  femur  may  be  such,  that  it  shall  be  in  part  within  and  in  part 
the  capsule;  and  such  fractures  will  be  even  more  difficult  to 
icate  than  either  of  those  forms  of  which  we  have  just  spoken, 
iptoms  will  be  mainly,  however,  those  which  characterize  fiuc- 
tiiin  the  capsule,  while  the  treiitment  ought  to  be  such  as  we 
dopt  in  those  fractures  which  are  wholly  without  the  capsule, 
nces  for  bony  union  are  increased  in  proportion  as  the  line  of 
>n  extends  outside  of  the  capsule,  and  we  ought  to  be  diligent 
efforts,  if  we  have  made  ourselves  certain  that  the  fracture  is 
xtracapsular,  to  secure  a  good  bony  union ;  a  result  which  ex- 
has  shown  may  be  reasonably  anticipated. 

lecessity  for  some  extension,  and  of  firm  retentive  apparatus  in 

Q  of  fracture,  furnishes  another  argument  in  favor  of  the  employ- 

the  same  means  in  fractures  wholly  within  the  cjipsule.     We 

ure  at  the  Neck  of  the  Femur.  Clinical  Lecture  at  the  Bellevue  Hospital, 
ithor.  Priority  in  Emplovmcnt  of  Extension,  etc.  The  Medical  Record, 
1878. 
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shall  thus  avoid  the  mischief  which  might  arise  from  mistaking  a  tnictiov 
of  the  character  of  which  we  are  now  speaking,  for  a  fracture  wboflf 
within  the  capsule. 

§  2.  Fracture  of  the  Trochanter  M%jor. 

Under  the   title  of  ''Fracture  through  the  Trochanter  Major,"  Sir 
Astley  Cooper^  writes  as  follows :  ''  Fractures  sometimes  happen  throng 
the  trochanter  major  obliquely,  and  the  cenix osai 
Fig.  150.  femoris  does  not  participate  in  the  injury;"  and 

among  the  illustrations  contained  in  the  same  vol- 
ume, Figure  2,  Plate  xii.,"exhibit8,'*  says  Sir  Astley, 
"  the  seat  of  fracture  of  the  trochanter  major  ofta 
mistaken  for  fractured  cervix  femoris;  this  fracture 
unites  by  bone.'* 

This  illustration  is  supposed  to  refer  to  the  fncr 

tUre  spoken  of  by  him  as  one  which  "  sometima 

hapj)ens  "  through  the  trochanter  obliquely  withoat 

involving  the  neck.      The  line  of  this  supposed 

fracture,  as  shown  in  the  illustration,  is  from  near 

'         the  top  of  the  trochanter  major  downwards  and 

Sir  Astley  Cooper's  im-      inwards,  and  terminating  on  the  shaft  just  belov 

agiiiary  fracture.  From      the  trochanter  minor.     It  does  not,  therefore,  in- 

Treatise  on  Dislocations       ^.^j^^   ^^^  ^^^    ^^^  ^^  ^^^^^^  ^j^^  tlugh-bone  COIIh 

and    Fractures    of    the  i   f  l 

Joints.  2d,  London  ed.,       pl^tely.  .,,.«.,  i     £-* 

1823,  Pi.  xii.,  Fig.  2.  Sir  Astlcy  dcscribes  briefly  in  the  text  the  firs 

case  of  "  this  kind  "  he  "  ever  saw."  "  It  was  in  St 
Thomas's  Hospital,  about  the  year  1786."  Mr.  Cline  thought  it  to  be 
a  fracture  of  the  neck,  but  the  patient  having  subsequently  <lie(l  **thf 
fracture  was  found  through  the  trochanter  major." 

It  does  not  appear  whether  Sir  Astley  witnessed  the  dissection,  nortf 
there  any  statement  to  the  effect  that  the  line  of  fracture  was  the  sam* 
as  that  indicated  in  the  woodcut. 

His  second  ca.se,  which  he  saw  in  consultation  with  Mr.  Harris,  vtf 
not  verified  by  an  autopsy ;  and  upon  a  careful  reading  of  the  report  u 
given  by  Mr.  Harris,  I  am  unable  to  find  a  particle  of  evidence  that  it 
was  such  a  fracture  as  Sir  Astley  supposed  it  to  be.  Indeed  all  that 
Mr.  Harris  says  ujmn  this  point  in  his  report  is,  that  Sir  Astley  '*  agreed 
with  Mr.  I^rodie  and  ourselves  in  declaring  the  fracture  to  be  placed  la 
the  trochanter  major,  where  it  unites  with  the  cerv^ix  femoris."  In  aU 
probability,  therefore,  it  was  an  extracapsular  impacted  fracture,  or, 
perhaps,  it  was  a  simple  fracture  across  the  base  of  the  trochanter. 

Sir  Astley  believed  that  he  had  seen  three  other  similar  cases  in  the 
course  of  his  practice,  none  of  which,  however,  were  established  by  dis- 
section. 

The  example  reported  by  Stanley,'  of  a  woman  60  years  old,  who  died 
three  yeai*s  after  having  fallen  and  injured  her  right  hip,  was  certainly 

^  Sir  Astlev  Cooper,  on  Dislocations  and  Fracturt'S  of  the  Joint*,  Loudon,  2d  «"•• 
1823,  p.  158/ 

-  .Stanley,  Med.-Cbir.  Trans.,  vol.  xiii.  p.  504. 
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^  ^fi  example  uf  tht*  fnictiire  «l(.\scri1jeil  hj  Sir  Astloy ;  l»ut  id  all  prub* 
iVity  it  \^n>  au  oxtracapsuhir  fnRtiire,  -vvitli  ^sufficient  comminution  to 
kve  separatLHl  the  trochanter  major  from  the  shaft  of  tbe  femur.  Mr. 
bmsby  Cooper's  ease'  is  eoually  unsalisfaetory.  Tbe  c;ises  described 
jr  Waechter  and  by  Clarke^  Iiave  been  claKsiiied  n^  trochanteric  frac- 
res,  hut  they  would  be  more  prop>erly  called  extracapsular  impacted 
1(1  wmminuted  fractures  of  the  ueck  and  trochunter.  Tlie  cuse  re- 
irted  by  Waechtcr  may  be  given  as  an  illustrative  example  of  some  of 
e  accidents  of  this  latter  chuss. 

A  man  71  years  old,  fell  upon  his  left  hip.  A  week  later  he  was 
ihaitte^l  to  the  hospital.  There  was  no  sign  of  contusion  and  no  ciepi- 
ion.  Outward  rotation  alone  caused  pain.  Subsequently  the  linih 
rame  flexed,  rotat^ed  inwards  and  adducte^L  Four  week8  after  the 
riiient  he  died  of  pneumonia,  ''  Tlie  round  ligament  was  found  to  be 
|>encmic,  but  there  wa.s  no  effusion  within  the  joint.  The  upper  and 
incr  portion  of  the  trochanter  was  separated  by  a  line  of  fracture  which 
IT  eotirely  outside  the  joint,  beginning  close  by  the  upper  edge  of  the 
II  of  the  capsule,  running  downwards  and  outwardi^,  and  then  np 
the  top  of  the  trochanter.  The  fragment,  which  was  split  into 
ces  that  Were  slightly  moval)le  on  each  other,  wii8  slightly 
backwards  and  inwanls,  and  the  periosteum  Wius  tom  in  front, 
not  on  the  outer  side.  The  tendons  of  the  pyriformis,  ohtunitor 
iimms  and  gemelU,  and  the  anterior  fibres  of  the  glutanjs  medius,  and 
[♦j»cr  fibres  of  the  gluti\?us  minimus  remained  attached  to  tbe  fragment. 
no  sign  of  repair  ;  no  extravasation  of  l)h>od.  A  fissure*  tijree 
tres  long  in  the  shaft,  ma<le  the  renmining  half  of  the  trochiinter 
Uy  movable.** 
short,  I  am  compelled  to  say  that  the  fnu^ture  described  by  Sir 
ley  unaccompanied  with  comminution  of  the  trochanter  major,  has 
W»ly  never  been  met  with.  The  illustration  which  he  furnished  of 
\^  accident  was  drawn,  not  from  auv  such  specimen  seen  by  himself, 
t  from  hts  own  ideas  as  to  what  conditions  of  the  fracture  would  best 
[)laiti  the  cliuical  phenomena  presented.  Surgeons  of  Sir  Astley's 
T  had  not  become  so  well  acquainted  with  the  variety  of  conditions  in 
h  an  extracapsular  impacted  fracture  may  be  found*  In  some  ciises 
penetration  being  almost  imperceptible,  while  in  others  the  pentm- 
soch  as  to  scjmmte  the  trochanter  into  several  fragments,  some  of 
may  be  completely  detaclied  und  displaced. 
Sir  jWIey  C<x»per's  error  in  diagnosis,  as  Malgaigne  does  not  hesitate 
cull  it,  ba^  embarrassed  antl  misled  many  who  have  attempted  to  study 
«ibject;  and  which  embarrassment  can  only  be  relievetl  by  a  com- 
'ti*  rejection  of  all  that  Sir  Astley  has  written  upon  it. 
And  Tiow,  having  disposed  of  the  fracture  imagined  by  Sir  .\8tley, 
_'  come  to  the  consitleration  of  a  true  fracture  of  the  t  roc  ban- 
,  it  becomes  necessary  to  say  tliat  I  have  not  found  anywhere  i-e- 
il  iiu  example  of  this  fracture  demonstrated  by  dissection,  other  than 
uphyj^cal  separations  and  the  fractures  of  tbe  trochanter  caused  by  im- 


1!»2. 
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paction  of  the  neck  just  referred  to.  Agnew  gives  an  illustratioo  fl^« 
specimen  contained  in  his  cabinet,  and  which  he  describes  as  a  "fnctenp" 
of  the  epiphysis,  but  he  does  not  indicate  whether  lie  regards  it  as  a  troe 
fracture  or  an  epiphyseal  disjunction.*  I  know  of  no  other  «uppo«d 
cabinet  specimen,  and  of  no  clinical  example  confirmed  by  dissection. 

Reports  of  clinical  examples  not  confirmed  by  dissection,  are  almort 
equally  rare.  Agnew  says  that,  in  1181  fractures  of  the  thigh  treated 
in  the  Pennsylvania  Hospital,  this  injury  was  recognized  only  fwn 
times;  but  he  furnishes  no  description  of  either  of  the  cases. 

I  have  also  myself  reported  one  example  of  this  fracture  as  having 
come  under  my  own  observation.^  The  patient,  James  Redwick,  a 
travelling  showman,  tet.  23,  fell,  August,  1848,  from  a  high  wagcm, 
striking  upon  his  left  hip.  When  he  got  upon  his  feet,  he  found 
himself  unable  to  walk,  and  was  carried  to  his  room.  Dr.  Wilcox, 
of  Buffalo,  was  called  to  see  him  and  applied  a  long  straight  splint. 
Fourteen  days  after  the  accident  I  saw  the  patient  with  Dr.  Wilcox. 
The  thigh  was  not  appreciably  shortened,  nor  was  there  any  evewion 
nor  inversion;  but  the  epiphysis  of  the  trochanter  major  was  carried 
upwards  toward  the  crest  of  the  ilium  half  an  inch,  and  slightly  sent  in. 
No  crepitus  could  be  detected.  The  splint  was  continued  fiveweefa; 
and  about  a  month  after,  I  found  the  fragment  in  the  same  place,  but 
he  was  able  to  walk  with  only  a  slight  halt.  I  cannot  say  that  the  case 
admits  of  no  doubt  as  to  the  true  character  of  the  accident,  although  at 
the  time  I  entertained  no  doubt.  I  think  now  it  may  possibly  have  been 
an  extracapsular  impacted  fracture. 

Symptoms  and  Treatment, — Considering  the  liniite<l  amount  of  inti- 
mation we  possess  upon  the  subject  of  true  fmctures  of  this  process,  I 
shall  refi'ain  from  offering  any  opinion  as  to  the  symptoms  or  treatment. 
It  will  be  more  prudent,  it  seems  to  me,  to  leave  these  matters  for  the 
present  to  the  more  intelligent  decisicm  of  the  surgeon  who  is  in  at- 
tendance. 

§  3.  Separation  of  the  Epiphysis  of  the  Trochanter  M^jor. 

Yic.  ir>i.  An  exami>le  of  this  accident  was  reiK)rte<l  by  Mr. 

Key  to   Sir  Astley  Cooper.^     The  subject  waj* » 
•rirl,  aged  about  sixt(K?n  years,  who  fell,  MaR'h  15. 
18'22,  upon  the  sidewalk,  and  struck  her  trochanter 
violently  against  the  curbstone.     She  an>se,  and, 
witliont  much  i)ain  or  difficulty,  walked  home.    On 
tlie  i^Oth  she  was  received  into  Guv's  Hospital,  and 
the  liml)  was  examine*!  by  Mr.  Key.     The  right 
l(*<r,  which  was  the  one  injure<l,  was  considerahW 
everted,  nnd  appeared  to  be  about   half   an  iiicn 
Mr.  APton  KeyV  ca^ie.     loiiijer  than  the  souud  limb.     It  could  be  moved  in 
Prep.  1195,  (iiiy's  Mu-     .jH  <lirecti(ms,  but  abduction  gave  her  considerable 

(From  nrynnt.)      pain.    She  had  perfect  command  over  all  the  muscle?. 
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^  Ai^ncw,  Treat,  on  Surirorv,  vnl.  i.  p.  045. 
-  Tmns.  AiniT  Mod.  As-^oc,  vdI.  x.  p.  254. 
'  Sir  Astloy  Co(>j>er,  on  DislocaticMif?  and  Fractures,  etc.,  1851,  Amor,  od  ,  p.  VXl. 
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*J(t  the  rotators  inwards.  No  crepitus  could  be  detected.  Four  days 
^  admission  she  died,  having  succumbed  to  the  irritative  fever  which 
*wwed  the  injury. 

Ike  autopsy  disclosed  a  fracture  through  the  base  of  tlie  trochanter 
•^jw,  but  without  laceration  of  the  tendinous  expansions  which  cover 
be  outside  of  this  process,  so  that  no  displacement  of  the  epiphysis  had 
imrred»  nor  could  it  be  moved,  except  to  a  small  extent  upwards  and 
kwDwards.  A  considerable  collection  of  pus  was  found,  also,  below  and 
n  front  of  the  trochanter. 

The  absence  of  displacement  in  the  fragment,  with  its  peculiar  and 
Buted  motion,  sufficiently  explained  why  the  fracture  could  not  be 
itocted  during  life. 

A  case  was  reported  by  McCarthy  to  the  Pathological  Society,  and  is 
inted  in  the  Transactions  as  "a  traumatic  separation  of  the  trochan- 
ric  epiphysis,**  similar  to  Aston  Key's,  quoted  above.  The  patient 
M  a  girl  eight  years  old,  who,  when  brought  to  the  ha*^pital,  was  con- 
iered  too  ill  to  be  examined,  and  died  a  few  hours  afterwards. 
The  history  was,  that  she  had  never  had  any  illness  previous  to  a  fall 
I  the  left  side  a  week  before,  while  playing.  A  day  or  two  later  a  lump 
M  noticed  on  the  left  hip,  and  the  child  was  kept  in  bed  in  conse- 
lence.  A  few  days  later  her  brejithing  became  so  difficult  that  she 
M  brought  to  the  hospital,  walking  the  distance,  half  a  mile,  and  not 
nplaining  of  pain.  Tlie  autopsy  showed  ''  pyjemic  pericarditis,  pleu- 
iy,and  pneumonia,"  a  large  extra-peritoneal  abscess  in  the  pelvis,  con- 
JCting  along  the  tendon  of  the  pyriformis  with  another  around  the  neck 
the  femur.  The  trochanteric  epiphysis  was  completely  dctachetl  from 
e  shaft,  but  held  in  position  by  tendinous  attachments  and  reflections 
'  the  capsule.* 

Avery  interesting  case  has  been  rejjorted  by  Prof.  T.  J.  Roddick,  of 
[ontreal,  Canada.*  A  lad,  jet.  16,  became  lame  in  consequence,  as 
T.  Roddick  thinks  probable,  of  lejiping  a  fence  in  pursuit  of  a  ball, 
nbsequently  an  abscess  formed  over  the  trochanter,  which  was  opened, 
few  weeks  later  he  died,  ai)parently  as  a  consequence  of  pyjemic  in- 
ction.  It  was  then  found  that  the  trochanter  was  lying  in  a  mass  of 
as,  entirely  separated  from  the  shaft,  and  with  no  other  lesion. 
Mr.  Poland^  reports  a  case,  also,  which  occurred  in  a  boy  twelve  years 
d(no  doubt,  therefore,  it  was  an  epiphyseal  separation),  at  Guy's  IIos- 
til,  and  which  was  seen  by  Mr.  Bryant :  but  this  was  not  confinned 
r  an  autopsy.  It  was  caused  by  a  direct  blow,  and  ""  was  chanicterized 
r thickening  and  projection  of  the  trochanter." 

(kmclunons, — The  cases  reported  by  Mr.  Key,  McCarthy,  and  Rod- 
A  would  seem  to  show  that  in  epiphyseal  separation  of  this  process 
ere  is  a  peculiar  tendency  to  the  ix^miation  of  pus,  and  of  general 
«mic  infection,  and  which  may  perhaps  find  its  explanation  in  the 
%i  vascularity  of  the  bony  structure  at  this  point,  and  in  the  fact  that 
'  lesion  of  this  spongy  tissue  esj>ecially  exposes  the  })atient  to  the 
orption  of  the  septic  materials. 

«  McCarthy.  Trans.  Path.  Soc.  London,  vol.  2.5,  1874,  p.  200  (Stinison). 

*  Rriddk'k,  Canada  Med.  and  Surs:.  Joiirn.,  Nov.  1875,  p.  207. 

*  Poland,  Bryant's  Surgery,  1st  London  ed.,  p.  9oO. 
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The  author  must  repeat  what  he  has  said  in  the  preceding  aectioa, 
that  he  is  not  prepared  to  make  any  suggestions  as  to  either  the  ^psf- 
toms,  prognosis,  or  treatment,  unless  it  be  to  say  that,  in  view  of  the 
tendency  to  suppurative  action,  the  limb  should  be  kept  at  rest. 

§  4.  Fractures  of  the  Shaft  of  the  Femur. 


Etioloiiy, — Unless  the  fracture  has  taken  place  just  above  the  «••  \ 
dyles,  or  immediately  below  the  trochanter  minor,  in  a  very  large  p»-  \ 
portion  of  cases  it  has  been  produced  by  a  direct  blow,  such  as  tk  j 
passage  of  a  loaded  vehicle  across  the  thigh,  or  the  fall  of  a  piece  rf  | 
timber  directly  upon  it. 

Pathology, — It  has  already  been  remarked  that   this  bone  is  rnoH  \ 
fref{uently  broken  in  its  middle  third,  and  usually  at  a  point  somevhit 
above  the  middle  of  the  shaft.     I  have  made  the  same  olnsen-ation  in  tt 
examination  of  specimens  belonging  to  Dr.  Miitter.     In  his  cabinet  rf  ] 
twenty-four  fractures  of  the  shaft,  three  belonged  to  the  upper  thiiJ, 
two  to  the  lower,  and  nineteen  to  the  middle  third. 

In  the  adult  these  fractures  are,  with  only  an  exceedingly  rare  excep- 
tion, oblique;  and  the  obliijuity  is  generally  greater  than  in  the  case  rf 
other  bones.  This  fact,  which  is  very  difficult  to  determine,  in  mort 
cases,  upon  the  living  subject,  I  have  established  by  a  considerable 
number  of  observations  made  upon  cabinet  specimens.  A  transvene 
fracture  is  found  only  twice  in  Dr.  Mussey's  collection,  coutiuniag 
thirty  examples  of  fracture  of  the  shaft;  and  in  Dr.  Miitter's  collection, 
specimen  B  71  is  an  adult  femur,  ])roken  nearly  transversely  through  iti 
middle  third :  and  it  is  united  with  a  shortening  of  about  one  inct 
Indeed,  it  is  more  common  to  find  a  transverse  fracture  in  the  midilfc 
third  than  at  any  other  point  of  the  sliaft  of  the  bone:  but  in  the  upper 
third  the  o])li(|uity  is  extreme  and  almost  constant. 

At  whatever  point  of  the  shaft  tlie  bone  is  broken,  the  degree  of  ob- 
liquity is  generally  such  that  the  fragments  cjinnot  supjwrt  each  other 
when  placed  in  ai)position ;  unless  indeed  the  fracture  is  near  the  con- 
dyles, where  the  greater  breadth  of  the  bone  creates  an  additional  30p 
])(>rt :  ])ut  even  here  the  cabinet  specimens  still  present  a  striking 
obliquity,  with  more  or  less  overlapping.  I  believe  that  in  each  of  the  , 
three  si)eciinen5  of  fracture  at  this  })oint  foun<l  in  the  collection  Monf 
ing  to  the  Albany  Medical  College,  the  obliquity  is  such  that  the  fnf 
ments  were  not  supported,  and  an  overlapping  has  taken  place.  U 
specimen  710  the  fracture  extends  into  the  joint;  and  although  it* 
united  by  bone,  a  shortening  of  about  one  inch  has  occurre<L 

In  t^\o  cases  to  which  I  shall  hereafter  refer,  the  upper  fragment  w» 
projected  through  the  quadriceps  tendon,  and  became  imprisoueil  under 
the  skin. 

In  the  case  of  children,  and  especially  of  infants,  the  bone  is  not  on* 
frequently  broken  transversely  or  nearly  transversely,  or  it  is  serritt* 
or  <lenticulate<l,  so  that  complete  lateral  displacement  is  much  less  fre 
(pient. 

The  same  remark  is  probably  tme  of  a  few  fractures  occurring  » 
extreme  old  age  :  but  as  the  shaft  of  the  femur  is  not  often  broken  in 
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T  oW  persons,  owing  to  the  readiness  witli  wliieli  tlie  neck  yields  to 
vi"U'iH^i%  I  ha VI*  not  liiid  lui  opportunity  to  verifv  this  opinion, 

Tht*  <lirt*clion  of  the  oblirpiity  varies  exceedingly,  especiully  in  the 
mitidlt*  and  Uj»per  thirds ;  in  tht'  niiddki  third,  however,  it  is  generally 
iloviivNiinlii  and  inwards  ;  but  in  the  lower  tlnnl  its  direction  is»  with 
ordy  nire  exceptions,  downwards  and  forwards,  sind  the  siii>erior  frag- 
ment 18  found  lying  in  front  of  the  inferior. 

The  direction  of  the  displacement,  however,  in  fractures  of  the  shaft 
^(  the  femur,  does  not  always  tk^pend  upon  the  direction  of  the  line  of 
ti*5i'tTire.  In  fractures  of  the  npper  tliinl,  whatever  may  be  tlie  direc- 
»u»n  of  I  lie  line  of  fracture,  the  hjwer  end  of  the  upper  fnigment  inclines 
forwanb  and  outwards,  and  the  up|K^r  en<l  of  the  lowei*  fragment  in- 
"Wniik;  unless,  indeed,  this  inclination  is  controlled  by  actual  entangle- 
lUent  of  the  broken  ends  with  eiich  other. 

lu  the  middle  third  the  fragments  also  generally  take  the  same  rela- 
tive fKjsitioii,  whatever  nuiy  be  the  direction  of  the  fracture :  btJt  when 
tlie  frafture  take^  place  at  or  near  the  condyles,  where  the  dianu'trr  of 
the  bone  is  uiut-h  greater,  the  dircn-tion  of  the  ohliijuity  determines  pretty 
imiformly  the  direction  of  the  displacement. 

Si^nptoms, — ^The  symptoms  which  characterize  a  fracture  of  the  shaft 

of  the  femur  are  those  which  are  common  to  all  fractures,  n!*mcly,  ino- 

'ility%  crepitus,  displacement  of  the  fragments,  pain,  and  swelling,  to 

hich  are  addetl  generally  a  shortening  of  the  limb,  witli  eversion  of  the 

toot  nnd  leg. 

Owing  to  the  great  amount  of  nuiscle  covering  the  thigh,  or  to  the 
nwelliniz  which  immediately  follows  the  injury,  it  is  sometimes  difficult 
T'  '  nine  at  what  precise  point  the  fi-acture  has  occurred;  and  it  is 
11  .  still  more  difficult  to  say  whether  the  fnicture  is  obliipir  or 

T,  ([Inverse;  indee^l,  this  latter  rpiestion  is  sometimes  decided  approxi- 
iii;ttf  ly  by  a  reference  to  the  age  of  the  patient  rather  than  by  the  ex- 
amination of  the  limb. 

The  immetliate  shortening  vanes  from  half  an  inch  to  an  inch  and  a 
half,  or  even  mure;  and  it  will  avenige  about  one  inch  in  the  case  of 
krahhy  adults. 

/*ro*fnofti8, — Whatever  may  have  been  the  general  opinion  of  experi- 
c*nireil  surgeons  as  to  the  question  of  shortening  in  othei*  fractures,  very 
few  certainly  have  ever  claimed  that  in  fractures  of  the  femur  a  coui- 
plete  restoration  of  the  bone  to  its  original  lengtli  was  generally  to  be 
'  There  seem,  however,  to  have  existed  only  certain  vague  and 
I  nntiiins  RB  to  the  projxvrtion  and  amount  ot  this  s^lmrtening,  and 

viiidi  have  had  for  their  basis  nothing  better  than  a  few  jm]>erfectly 
an aly Ked  i>bserva ti ons. 

Says  Scultetus  ((pioting  first  from  Hippocrates):  ^*  *For  tlie  fiones  of 
tlie  thigh,  though  you  dn  draw  them  out  by  force  of  extension,  cannot  be 
held  so  by  any  hands:  but  when  the  first  intention  slacks,  ihcy  will  run 
gethcr  again  ;  for  here  the  thick  and  strong  flesh  are  above  binding, 
nd  binding  cannot  keep  them  down." — Hippoerati'»  ih  frtfet.  Which 
€elsus  M^iems  to  confirm,  liii.  8,  eaj).  It),  whei*e  he  writes  as  follows  of  the 
cure  of  legs  and  thighs:  '  For  we  must  not  be  igrjorant  that  if  the  thigh 
lie  broken,  that  it  will  be  made  shorter,  because  it  never  returns  to  its 
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foitnor  i^tate/     And  Avicenna,  lib,  4,  fen.  5,  saith  Hhat  tt  ii  a  nr? 

thiTic^  for  the  thit^li  imtx'  bmkcu  to  be  perfectly  cured  a^in/ 

''Tliese  wunls  tulmunish  us,'' continues  Scultetus,  **  that  we  should 
never  proriiise  a  perfect  cure  of  the  thigh  ;  but  rather,  mmg  all  tiilij;;f!ifti, 
we  should  foretell  that  it  is  doubtful  that  the  patient  will  be  alwavf*  Luae; 
but  when  thi.s  sluill  hiippeu  fiTjni  the  nature  of  the  fraeture,  or.  wluc 
most  frerjucntly  fatls  out,  from  the  impatience  of  the  sick  ]" 
be  imputt*d  i\*  our  mistake,  and,  iTiHtead  of  a  reward,  bring   . 

iSuys  Chelius;  '"  Fnicture  of  the  thit^li-hone  is  always  a  sevt-r^* 
dent,  as  the  broken  Qmh  are  retained  in  proper  contact  with  great  dij 
cuUy.  The  cure  takes  phice  most  e*inmionly  with  deformity  and 
ening  of  the  limb,  e.specially  in  oblii|ue  fractures,  and  tho<se  which  «icru 
in  the  upper  and  lower  third  of  the  thigh-bone.  Compound  fractiirw 
are  so  niiich  more  fliificult  to  treat/'^ 

Says  John  JJell :  **  The  machine  is  not  yet  invented  bv  which  »  bu- 
tured  thigh-bone  can  he  perfei-tly  secured/*  And  Benjamin  Bell  »fc- 
clarea  that  ^'^an  effectual  method  of  securing  oblique  fractun*s  in  the 
bones  of  the  extremities,  and  especially  of  the  thigh-bone,  isi  juThaw 
one  of  the  greatest  desiderata  of  modern  surgery.'*  *'  In  all  a^s,  •** 
adds,  ''the  ilifficulty  of  this  has  been  cunfessiHily  great ;  and  Jreqaent 
lameness,  produced  by  shortened  limbs  arising  from  this  eau>.e,  evidaitlT 
shows  that  we  are  still  deficient  in  this  branch  of  practice.'** 

Velpeau  says  that  '*  after  fractures  of  the  femur  there  is  no  limping 
unless  the  shortening  exceeils  three-quarters  of  an  inch ;  and  the  same 
is  true  if  the  sluirteuing  occurs  in  the  tibia."  The  reason  ii?,  that  thtt 
pelvis  inclines  toward  the  sliorter  limb,  and  thus  compenaatc^  for  th^ 
deficiency  in  length*  In  speaking  of  the  various  contrivances  for  ♦Ire**- 
ing  the  fraetiired  femur,  he  remarks  that  ''most  of  them  fail  to  obmle 
the  shortening,  and  produce  eschars,  anchylosis,  or  troubleeome  arnstft 
of  the  circiihuiou-  This  is  the  price  that  is  usually  paid  for  the  eujpl«T- 
ment  uf  these  complicate*!  uiacliines,  and  a  shortening  of  n  ouarltjf  to 
three-quarters  of  an  inch  is  not  avoideil  after  idl.  The  simplest  «pl«»- 
nitus  that  will  maintain  the  adju>itment  of  the  fi-actured  femur,  so  tiua 
urnon  may  take  place  with  shortening  of  only  half  an  inch,  is  the  liest/* 

Nelaton  holds  the  following  language : 

"'A  fracture  of  the  body  of  tlie  femur,  with  an  adult,  is  alway!?  a  gn*v< 
accident,  inasmuf*h  as  it  demands  so  long  a  corjfiiiement  to  the  bed,  a^ 
especially  on  account  of  the  shortening  of  the  limb,  vrhicli  it  is  allO' 
impossible  wholly  tt>  jjreveut  ;  accordingly,  Boyer  recommends  to  i 
surgeon,  from  the  first  day,  to  announce  to  the  parents  of  the  pati€ 
the  possibility  of  this  accident.      Witli  infants,  on  the  contrary,  it 
almost  always  ea^y  to  avoid  the  shortening."* 

'  The  ChiruTfiroon's  Storehouse,  hv  Johannes  Scultetus,  a  Famous  Fhysician  • 
Chinirgeon  of  Ulme  in  Surivia.     Lfjndon,  1B47. 

*  System  of  Surgery,  by  J.  >L  Clulius,  tninslftted,  etc.,  by  South.  Firtt  Am 
ed  ^  vol.  i,  p.  627,  1847.     Soo  also  p.  P»25.  puratjrnph  679. 

*  System  of  Sup;:ery,  by  Benjamin  Bell,  vof.  vii.  p.  2L     Kdinburgb»  1801. 

*  Peninsular  Journ.  of  Met!*,  vol.  ii,  p.  3S4 ;  ;ilso  Mempbja  31tj<l,  JounL»  toI, 
p.  264,  18&6. 

^*  £l6meii«  de  Pathologie  Chinirj^calef  par  A.  N^Utoni  torn,  prem.  p.  752. 
1844. 
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I!c  Malgaigno  declare*^  lii8  opinion  on  this  subjet^t  tlni.H,  at  length  : 
lieu  wc  Jo  not  succ^od  in  dm  wing  back  the  uiispUxce^i  fmgmeiits* 

emh  ^o  that  they  may  oppose  tliemselves  to  the  action  of  tlie 
m  it  is  impossible  to  preservt^  in  the  member  ks  nomial  length, 
HT  may  be  the  appareil  or  method  empluyed.  8nrgeitnM  are  not 
Btly  ugreed  upon  this  question. 

;  a  period  qtiite  recent,  DesauU  pretended  to  cure  all  fracture.s 
t  ehortening,  and  his  journal  contains  seveml  examples.  In  imi- 
of  Desault,  variou.s  practitioners  have  modifie^l,  corrected,  and 
ed  the  appanituij  f^rr  permanent  extension,  and  tliey  chiim  to  have 
Ives  obtained  as  com]»lete  success.     I  ougtit  then  to  dechire  here, 

most  positive  manner,  tliat  I  have  never  obtained  like  results, 
iu  the  use  of  my  own  apparatus,  or  with  that  of  other's,  nor  indeed 

ia  pursuance  of  my  invitation,  Hcventl  inventoj*8  have  ajjpUed 
pparatuA  in  my  wards,  I  have  examined,  more  than  once,  persons 
cl  cured  without  shortening,  and  y(?t,  upon  measurement^  the 
ling  was   always   manifest.      The   njisfortunc   of  all    those   who 

that  they  have  obtained  those  miraculous  cures  is,  that  they  have 
En  thought  of  instituting  a  comparative  mca,<urcmcnt  of  the  two 

I  will  gay  even  more,  that  they  arc  most  genemlly  ignorant  of 
iditioQs  of  a  good  and  fiiithful  meaj^urement.  Sometimes,  also, 
ire  been  deceived  in  another  way — in  falling  upon  fractures  which 
)t  displaced,  especially  with  young  persons  ;  and  they  have  believed 
ey  have  cured  with  their  appiiratus  a  ehortening  wliich  had  never 
In  sliort,  when  the  fragments  are  not  dis]>laced,  or  even  when 
e  brought  again  into  contact  anil  maintained  by  their  reciprocal 
lations,  it  is  easy  to  cure  the  fracture  of  the  femur  without  shorten- 
tide  of  those  two  conditions,  the  thing  is  simply  iinpossible. 
veral  distinguished  suigtM>ns  of  our  day  have  acknowledged  this 
ibility*  and  have  renounce*!,  in  conHe4^uence,  permanent  extension. 
liege,  moreover,  that  an  overriding  of  even  three  centimetres  is 
r  imr>oriance,  and  occasions  no  limping.  I  cannot  agree  with  this 
U  I  have  seen  {)ersons  walk  very  well  with  a  shortening  of  one 
rtre;  beyond  this  limit,  either  they  limp,  or  they  have  lifted  the 

tlie  shoe,  or,  in  short,  the  limping  is  only  concealed  by  a  lateral 
jn  of  the  spine. ^  We  thus  are  made  to  comprehend  how  a  fmc- 
Ui  overlapping  is  always  serious,  and  how  c^iutious  we  ought  to  be 
prognosis/'^ 

t  the  foregoing  remarks  are  intended  by  the  author  to  be  equally 
ble  to  other  fractures  of  the  shaft  of  the  femur  ns  to  those  of  the 

third,  is  made  evident  by  what  he  has  said  before,  when  speaking 
ture^  of  the  upper  third : 

le  prognosis  is  sufficiently  favorable  when  the  fragments  are  den- 
>d  (engrenees) ;  when  they  ride,  on  the  contrary,  we  must  look  for 
:  afi  almost  inevitable.*** 


,  of  New  York,  thiDk-«»  that  with  ii  shortc^ningj  of  one  inch,  or  even  one 
I  «  tiAlf,  ihe  patient  nmy  have  **«  ii*et\il  limb,  with  little  or  no  baiting  in 
V    Y.  Journ.  of  M<*S.,  vol.  xvi.  p.  294 

ructares  ct  des  Luxationn,  par  J.  M.  Malgaigne,  torn.  prem.  pp.  728, 
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Ill  inn-  own  countrj"  several  of  the  moat  distinguished  surpjow  Wr  I 
testilk'd  to  the  coTit*tiini  (liftieiilty,  if  not  imposi^ibiiity,  of  coring  (rMUm  I 
of  this  bone  without  a  shortening.  In  a  suit  instituted  agninst  &  m-  I 
geon  in  New  York  City,  for  aUeged  miilpractice  in  the  trctihnenr  of  m>  I 
oblii|ue,  comminuted,  ami  otherwise  complicated  fi*:4Cture  of  the  femur  I 
near  its  condyles.  Dr.  Mott  is  reported  to  have  tejstified  thnl  "niw^r  I 
less  shortening  of  the  limli  is  unifunnly  the  result  after  fracturc^l  thigi  ' 
even  in  the  most  favomble  eircumstunues/'^ 

In  a  very  interesting  communication  made  to  the  author  by  •hnimbAfl  I 
Knight,  of  New  Htiven,  late  President  of  the  American  Medicnl  Ano-  I 
ciati<m,  occurs  the  following  passage :  J 

*'  I  have  seen  but  few  fractures  of  the  femur  in  the  adult,  unlfii  dM 
the  most  simpk^  kind,  in  which  there  was  not  some  reraiiining  defonni^l^ 
often  slight,  so  as  not  to  impair  the  usefuliK'ss  of  the  limb,  and  in  aihefi    ' 
considerable  and  apjiarently  unavoidable/'     Dn  Knight  adds,  howevei! 
"^  In  the  greater  proportion  of  the  fractures  in  children  the  recovery  li»8 
heen  so  nearly  perfect  that  no  markeil  cleformity  or  lajDeneas  ha»  fol- 
lowed/' 

Dr.  Detmold,  in  his  remarks  maile  before  the  New  York  Acadcnrj 
of  Medicine,  at  its  meeting  in  March,  1855,  declared  his  belief  iHii  i 
shortening  of  the  femur  always  occurs  after  fracture,  and  that  **  hut  ym 
inch  of  short4^ning  in  an  average  of  twenty  cajses  is  a  good  result.'*' 

Dr,  J.  Msison  Warren,  of  Boston,  writes  to  me  as  follows:  ^*  A»  tou 
nre  making  observations  on  fnictures,  I  would  state  that,  after  a  long 
ami  very  aireful  observation,  I  have  never  yet  seen,  either  in  Ba9l<:nj  or 
elsewhere,  an  oblique  fi^acture  of  the  thigh,  in  a  patient  over  seventeen 
years  of  age,  in  wljieh  there  wa,s  not  some  shortening.  I  have  hati  fa**(« 
shown  to  me  in  which  it  wa-s  aveiTed  that  the  limb  was  not  shortened, 
liut  on  measuring  myself  I  have  found  the  fact  otherwise.  In  children, 
I  believe  that  union  without  shortening  may  be  accomplished." 

Dr.  Bigelow,  of  the  Ma45sachu setts  (tcneral   Hospital,  writeB  to  me. 
May,  1875,  as  follows :  **  In  oar  hospital  cases  sliortening  is  the  rule  in 
adults.     Young  subjects  do  better.     Three-quarters  of  an  inch  shorten- 
ing in  the  adult  is  a  goml  result,  and  easily  compensated  hy  the  pelm  1 
Greater  shortening  may  oeeur. 

In  a  p»aper  ymblished  by  Dr.  Lente  in   tbe  number  of  the  Netr  IVJr 
Journal  of  Mf'dk-iHe  for  September,  is  Til,  he  states  that  he  believes  the 
average  shoi-tening  after  treatment  in  the  New  York  City  Hospital  toj 
be  three-quartei's  of  an  inch ;  but  subsequently,  Dr.  Buck,  one  of  th<>j 
hospital  surgeons,  ha«  furnished  Dr.  Lento  with  more  exact  stHtistics. 
Says  Dr.  Buck : 

"'  After  carefully  scrutinizing  over  one  hundred  cases  of  fracture 
the  femur,  taken  from  the  register  of  tbe  New  York  IIospitaL  and  elinii*! 
nating  such  as  invidved  the  cervix,  or  condyles,  or  belonged  to  the  clasaj 
of  compound  fractures,  there   remained  an   aggregate  of  seventy-foul! 
cases,  of  both  sexes,  and  of  all  ages  from  8  to  63,  in  which  tlie  shaft  i  ' 

1  Boeton  M«?<i    iind  Sin's:.  Joiirn.,  vol.  xxxiv.  p.  450.     See  also  npinioai  of 
Beese,  Post,  Parker,  Chce^eman.  WocKi,  etc.,  in  reltttion  to  th»*  pnign<»si*  iu  thi«  piLT^ 
ticnlftt  cA^e. 

*  New  York  Journ.  of  M«?cl  »  secood  seHes,  vol.  xvi,  p,  261. 
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the  femur  alone  was  frncturo<l/'  In  all  these  cases  the  difference  m 
ibe  length  of  the  iVaetureil  limh,  resiiltiug  froiu  the  treatment,  was  a^eer- 
tmrit*<i  \*y  careful  measurement  with  a  graduate*!  tape^  and  the  following 
iltMhictiona  were  drawn  from  the  analysis: 

"Of  the  74  cRses  of  all  ages,  1-'  resulted  without  any  shortening*  a 
proportion  of  about  one-fourth.  The  average  sh*>rtening  of  tlie  remain- 
iiig  CM  ca.«<e^  wjw  a  fniction  les!;;  than  three-fourths  of  an  inch. 

*'' Seventeen  eases  In  the  ahove  aggregate  were  under  12  years  of  age, 
of  which  six  resulte<l  without  any  shortening,  a  proportion  of  about  one- 
""linl.     The  average   sliortening  in   the  remaining  eleven  cases  wa^i  a 

iCtion  less  than  one-half  luj  inch, 

**0f  the  57  eases   over  12  yairs  of  age,  IS  resulted  without  any 
[Ortening,  a  proportion  of  iiljout;  one-fourtn  ;  and  the  average  shorten- 
in  the  remaining  44  casea  was  a  fraction  over  three-fourths  of  an 
ineh/'» 

Mr.  Holthonse,  surgeon  to  Westrainst^r  Hospital,  stat^  that  a  careful 

amination  of  fifty  cases  of  fractures  of  the  femur  in  the  various 
idon  hospit^ds,  made  by  himself,  showed  that  IN)  per  cent,  (ineluding 
ity  children)  were  shortened,  the  amount  of  shortening  ninging  from 

e-liulf  an  inch  to  three  and  one-third  ;  and  as  some  of  these  ca,«ses  were 
ill  under  treatment,  he  entertains  a  lioubt  whether  the  final  result  will 

ive  to  be  q»  favorable  as  above  8tate<b     F<jr  himself  he  declares,  with 
frnJiknes^s  which  is  most  creditahle  to  his  courage  and  honesty,  that  at 

e^tminster,  with  all  the  appliances  known  to  surgery^  at  his  command, 
e  lia^  never  succeeded,  in  the  adult,  in  effecting  union  without  shorten- 
ing.    He  has  also  examined  more  tlian  one  hundred  specimens  in  the 

ious  museums  of  the  metropolis,  and  they  are  all  shortened. 

After  quoting  the  opinions  of  sevend  writei-s  upon  this  subject,  inehul- 
ing  the  author  of  this  treatise,  Mr.  H<»lthouse  adds  in  a  footnote  : 

**  Notwithstanding  this  strong  testimony,  surgeons  are  still  to  be  found 
hardy  enough,  or  ignorant  enough,  to  repeat  the  fallacies  which  have 
l>een  so  often  refuted,  and  to  vaunt  their  success  in  the  cure  of  oblique 
fnietures  in  the  adult  witliout  shortening.  Why  do  not  these  surgeons, 
Sn^tead  of  puldishing  their  cases  in  the  journals,  produce  their  patients 
kt  some  of  the  medical  societies?*'^ 

I  Dr.  Agnew.*  after  referring  to  these  statements  of  Mr.  Holthouse, 
nys:  **Myown  experience  accords  entirely  with  these  statements.  I 
Bave  not  met  with  a  single  case  among  all  the  specimens  in  Phihnlelphia 
bf  fracture  of  the  shat\  of  the  femur,  which  wiks  entirely  free  from  de- 
fonnity  ;  and  I  am  e(puilly  certain  that  neither  in  hospital,  nor  in  private 
practice,  save  in  the  case  of  children,  have  I  ever  succeeded  in  curing  a 
fiase  without  an  appreciable  deformity.'* 

I  It  is  not  to  be  denied,  however,  that  a  few  surgeons  in  all  parts  of  the 
tlrorld  have  claimed,  and  still  continue  to  claim,  in  their  own  pnictice,  or 
wrtitu  the  adoption  of  their  (wn  peculiar  plans  of  treatment,  much  better 
kuccess.  Indeed,  some  of  them  do  not  hesitate  to  afhmi  that,  as  a  gen- 
»al  rule,  *aiiy  degree  of  shortening  is  quite  unnecessary. 

1  *   BufTold  Med.  Journ,,  vol    xv.  p.  22,  June,  1859, 

I  '  Hohliuu**>»  Holmes's  System  of  Sirn^cn^  2d  ed,,  1870,  vol.  ii.  p.  866. 

^^     *  Ajjnew,  Principle^  iindPniolice  nf  Surgery,  vol,  i.  p,  948. 
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Mr.  Amesbury  declares,  that  when  the  fracture  is  in  the  middle  or 
lower  third,"  under  a  "judiciously  managed**  application  of  his  own 
splint,  *'  consolidation  of  the  bone  takes  place  without  the  occurrence  rf 
shortening  of  the  limb,  or  any  other  deformity  deserving  of  pardeakr 
notice."^ 

Mr.  South,  in  a  note,  commenting  upon  an  opposite  sentiment  ex- 
pressed by  Chelius,  and  already  quoted,  remarks :  '*  In  simple  fractnrei 
of  tlie  thigh-bone,  except  with  great  obliquity,  I  have  rarely  found  dil-j 
culty  in  retaining  broken  ends  in  place,  and  in  effecting  the  union  iritM 
out  deformity,  and  witli  very  little,  and  sometimes  widiout  any,  shert^ 
ening.     For  the  contrary  results  the  medical  attendant  is  mostly  to  W 
blamed,  as  thev  are  usually  consequent  upon  his  carelessness  or  igno- 
ranee.    ^ 

Mr.  Hunt,  of  the  Queen's  Hospital  at  Birmingham,  who  treats  all  Am* 
tures  with  the  apparatua  immobile  of  Seutin,  has  published  the  results  of 
his  observations ;  and  of  the  simple  fi-actures  of  the  femur  only  one  prfr 
sented,  after  the  cure,  any  degree  of  shortening ;  and  he  ad(k  that  ill 
other  fractures  which  he  has  treated  by  this  method  were  followed  ky 
''  eijually  good  results."^  In  relation  to  which  statements,  Mr.  Gamgee 
exclaims :  ''  This  is  conservative  surgeir.  What  other  mode  of  twrt- 
ment  would  have  given  such  results  ?  And  those  cases  are  not  excep- 
tional. Mr.  Hunt  tells  us  that  he  has  selected  them  from  amongst  maj 
others  equally  successful.  They  accord  with  the  experience  recorded  ■ 
my  little  treatise  on  this  subject ;  and  the  works  of  Seutin,  BurggneTB^ 
Crocq,  Velpeau,  and  Salvagnoli  Marchetti  record  numerous  cases  no  bM 
remarkable  and  demonstratively  conclusive.''* 

Desaiilt,  also,  according  to  the  passage  from  Malgaigne  which  I  hiw 
already  (fuoted,  ''  pretended  to  cure  all  fractures  without  shortening."  I 
do  not  find,  however,  any  other  authority  for  this  statement,  as  here 
made ;  neither  in  his  Treatise  on  Fractures  and  Luxations,  edite«l  fcj 
Bichat,  nor  elsewhere.  Bichat  even  says  positively  that  "  Desauh  hii' 
self  did  not  always  prevent  the  shortening  of  the  limb.*'*  He  decUw8> 
however,  that  ''  Desault  has  cured,  at  the  Hotel  Dieu,  a  vast  numbered 
fractures  of  the  os  femoris,  without  the  least  deformity.*** 

Dr.  Dorsey,  of  Philadelphia,  who  employed  the  apparatus  of  DesaiJti 
as  modified  by  Physick  and  Hutchinson  (Fig.  152),  was  equally  MO- 
cessful.^ 

Attention  has  already  been  called,  in  the  chapter  on  General  Prog 
nosis,  to  the  publishe<l  statements  of  Dr.  Say  re  relating  to  this  subject 
but  it  will  be  necessary  to  note  again  in  this  place,  that  he  asserts  thi 
all  fractures  of  the  femur  may  be  made  to  unite  without  shortening ;  aE 

^  Practical  Remarks  on  Fracturt's,  bv  Joseph  Amesburv,  vol.  i.  p.  384.  Lond 
€(!.,  18:31. 

"'  Op.  cit.,  vol.  i.  p.  027. 

^  Researches  on  Pathological  Anatomy  and  Clinical  Surgery,  by  Joseph  Sampe 
<ianucee.     London  ed.,  pp.  loO,  100. 

♦  Op.  cit.,  p.  167. 

^  A  Tn'atise  on  Fractures  and  Luxation.?,  etc.,  by  P.  J.  Desault,  edited  bv  X 
Bichat.     Amer.  ed.,  p.  251.     ISOo. 

«  Op.  cit.,  p.  223. 

■  Elements  of  Surgery,  by  John  Syng  Dorsey,  vol.  i.  p.  168.     Philadelphia,  18 
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» add  that,  in  proof  of  the  latter  assertion,  Dr.  Sayre,  at  the  meeting  of 
he  American  Medical  Association  in  Detroit,  Michigan,  in  1874,  de- 
liied,  when  the  accuracy  of  his  measurements  were  called  in  question 
ry  some  of  the  gentlemen  present,  that  "  he  knew  his  measurements 
rare  correct,  that  Dr.  Frank  Hamilton  had  made  the  measurements,  and 


Fig.  152. 
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F^jiiek'i  ipliot, — The  aplint  is  intended  to  reach  to  the  axilla,  but  the  counter-extenaion  ia 
made  by  a  perineal  band.     Physick  employed  a  eeoond  long  inside  aplint. 

ku  he  was  a  man  who  was  so  violently  opposed  to  the  theory  that,  in 
iii  published  writings,  he  had  denied  the  possibility  of  any  oblique  frac- 
toe  being  cured  without  shortening.  For  this  reason  he  (Dr.  S.)  had 
■ked  him  to  measure  the  patients.  He  said  if  seven  successive  cases 
iwdd  be  presented,  he  would  agree  to  give  up  his  opposition  to  the 
iieorj.     He  found  the  cases  and  surrendered."^ 

I  was  not  present  when  these  statements  were  made,  but  in  the  follow- 
^  number  of  the  same  journal  in  which  they  first  appeared  I  called 
rttjention  to  their  untruthfulness.  And  I  will  now  repeat  that  I  have 
ie?er  said,  in  any  of  my  published  writings  or  elsewhere,  that  it  was  im- 
fmbh  that  any  oblique  fracture  of  the  femur  could  be  cured  without 
krtening,  and  I  never  entertained  such  an  opinion ;  but,  while  I  have 
i^Belf  published  several  cases  in  which  oblique  fractures  of  the  femur 
iMited  by  me  have  united  without  shortening,  I  have  declared  this  to  be 
ie  exception,  and  not  the  rule.  Further,  I  am  obliged  to  say  that  no 
neh  conversation  as  that  related  by  him  ever  occurreil  between  us,  and 
ibt  I  never  measured  or  saw  the  cases  mentioned  by  hira.  It  is  difficult 
fcrmeto  conceive,  therefore,  how  this  gentleman  has  fallen  into  these 
wore;  and  I  confess  I  would  have  been  very  much  gratified  if,  his 
ittention  having  been  repeatedly  and  publicly  through  the  medical  jour- 
toJs  called  to  the  matter,  he  had  made  some  such  public  explanation  or 
fcnial  as  would  have  rendered  it  unnecessary  for  me  to  allude  to  it  in 
tkis  place.^ 

Dr.  Scott,  of  Montreal,  Professor  of  Clinical  Surgery  in  the  McGill 
CoDege  and  Physician  to  the  Montreal  General  Hospital,  has  reported 
■ineteen  cases  of  fractures  of  the  long  bones,  taken  promiscuously  and 
vithoQt  selection,  from  his  hospital  service,  of  which  three  belonged  to 
ie  davicle,  seven  to  the  femur,  eight  to  tlie  tibia  and  fibula,  and  one  to 
be  condyles  of  the  humerus.  All  of  which  recoveretl  without  any  de- 
rce  of  shortening  or  defoi-raity ;  except  the  case  of  fracture  of  the  con- 
rles  of  the  humerus,  which  resulted  in  death. ^ 

It  is  never  a  pleasant  duty  to  call  in  (juestion  the  accuracy  of  another's 
itements  as  to  what  he  has  himself  alone  seen  and  experienced.  The 
•cumstances  which  would  justify  such  an  expression  of    scepticism, 

Sftjre,  Detroit  Reviow  of  Mod.,  .July,  1874. 

Hoepital  Gaz.  and  Archives  of  Clinical  Surgery,  April  11,  1878.     Editorial. 

Scott,  *'  Medicid  Chronicle,'*  of  Montreal,  vol.  'i.  No.  7,  18')3. 
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where  the  witnesses,  as  in  this  case,  are  presumed  to  be  intdligeDt  and 
honest  men,  must  be  extraordinary.  Such,  however,  I  conceiTe  to  be 
the  circumstances  in  this  instance.  It  is  certainly  very  extraordinuj 
that  a  few  gentlemen,  whose  means  and  appliances  are  concealed  from 
no  one,  are  able  to  do  what  nearly  the  whole  world  besides,  with  tk 
same  means,  acknowledges  itself  unable  to  accomplish.  Such  is  tbe 
fact,  nevertheless ;  and  our  lack  of  faith  in  their  testimony  is  only  i 
necessary  result  of  our  experience,  and  of  the  experience  of  the  vast 
majority  of  practical  surgeons,  as  opposed  to  them. 

I  might  properly  enough  dismiss  this  subject  with  no  farther  argnment 
than  may  be  found  in  the  overwhelming  testimony  of  practical  surgeons, 
that  broken  femurs  do  in  their  experience  rarely  unite  without  more  or 
less  shortening ;  but  I  cannot  avoid  calling  attention  to  the  evidence  of 
the  fiilsity  of  the  opposite  opinion,  which  is  furnished  by  the  testimony 
of  the  very  persons  who  themselves  claim  to  have  obtained  such  fortunate 
results. 

It  is  not,  as  might  have  been  supposed,  one  particular  form  of  dress- 
ing, which,  in  itself  peculiar,  and  more  perfect  than  all  others,  has  ia- 
nished  these  results.  On  the  contrary,  the  plans  of  treatment  have  been 
constantly  unlike,  and  sometimes  quite  opposite.  Thus,  Desault  used  a 
straight  splint,  with  extension  and  counter-extension,  and  he  refused  to 
adopt  the  flexed  position  recommended  by  Pott,  because  his  experience 
and  the  experience  of  other  French  surgeons  had  taught  him  its  in- 
utility.^ Adopting  the  straight  position,  he  made  perfect  limbs;  with 
the  flexed  position  he  found  it  impossible  to  do  so. 

Dorsey  used  the  splint  of  Desault,  as  modified  by  Physick  and  Hutch- 
inson. Sayre,  who  formerly  used  the  double-  or  triple-inclined  plane, 
or  flexed  position,  has  of  late  adopted  the  straight  position,  with  plaster 
of  Paris,  and  with  both  alike  claims  to  have  made  only  perfect  limbs. 

South,  whose  success  seems  to  have  been  equal  to  that  of  Desault  or 
Dorsey,  adopts  also  the  straight  position ;  but  lie  makes  no  permanent 
extension,  except  what  may  be  accomplished  through  the  medium  of  four 
long  side-splint5  applied  after  ''gentle"  extension  has  been  made  by  the 
assistants. 

Mr.  Amesbury,  on  the  other  hand,  made  perfect  limbs  only  with  his 
own  double-inclined  plane  ;  and  speaking  in  general  of  the  various  plans 
hitherto  contrived,  not  excepting  that  invented  by  Desault,  or  the  method 
practised  by  South,  which  had  already  been  recommended  by  several 
surgeons,  he  declares  that  "  they  are  seldom  able  to  prevent  the  riding 
of  the  bone,  and  preserve  the  natural  figure  of  the  limb.     Indeed,  so 
commonly  does  retraction  of  the  limb  occur  under  the  use  of  the  diffe^ 
ent  contrivances  usually  employed,  that  I  have  heard  a  celebrated  lec- 
turer (now  retired)  in  this  town  publicly  assert  that  he  never  saw  a  frac- 
tured thigh-bone  that  had  unite<l  without  riding  of  the  fractured  ends!*** 
And  in  his  General  Inferences  lie  uses  the  following  emphatic  language: 
"  The  contrivances  which  are  commonly  used  in  the  treatment  of  these 
fractures    do  not  sufficiently    resist  the  operation  of  the  forces  al>ov€ 

'  Works  of  Default,  op.  cit.,  p.  225. 

'^  Amesbury  on  Fractures,  etc.,  vol.  i.  p.  310. 
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it]  hrhI,  but  suffer  tlieir  influence  to  be  exerteil  upon  the  bone^  in  all 
♦^  more  <ir  lens  injurunisly,  antl  at  the  Mine  time  often  assist  in  pro- 
'f>'t  displacement  uf  the  fnictured  ends*;  so  that  deformity,  differing 
id  and  degree  in  different  ca^eg,  k  almost  the  constant  result  of 
tttuTX*5»  of  the  femur  heated  by  these  nieiins/'* 

f  On  the  other  hantK  Mr.  Gamgee  bn^adly  contradieta  the  statementg  of 

I'iiault.  South,  Doi-siey,  and  Anieshury,  and  does  not  hesitate  to  admin* 

Iter  a  severe  rebuke  even  u|»on  the  illustrious  Linton:    "'Pott's  plan,  the 

Ph..  i:.n 


I 
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Litton't  tnethod,  rdeoii3iiieiid«d  hy  S%mvLt\  Caopcr,  F^rguesoUi  Pirrie,  nnd  other*. 

long  splint,  Melntyre,  and  their  modifications,  as  a  rule  entail  sensible 
dc'formity,  whit'h  in  fuany  eases  is  very  considerable.  It  is  a  signifi(*ant 
Gict  that  though  rlie  exam|»lc  establisht^l  in  Univei^sity  College  Hospital 
by  the  late  Mr,  Liston,  of  treating  fractures  of  the  tliigh  by  the  long 
splint,  and  of  the  leg  by  tlie  niodified  Mclntyre  (a  double-inclined  plane), 
which  are  admitted  ei^uah  if  not  superior,  to  other  splints,  was  rigidly 
followed  in  that  institution,  the  ]>atients  iidmittod  with  broken  thighs  or 
leg»  were  fretjuently  discharged  with  manifest  deform ity.*'- 

^V^ith  how  much  fi>rce  Mr,  Gamgee*s  own  remarks  as  to  the  experience 
of  the  University  <\>llegc  Ilospita!  will  apply  to  the  stan-lu'd  bandages 
used  by  himself,  the  reader  will  be  abh^  to  determine  when  referred  to 
the  opinion  of  Velpeau.  already  quoted,  who  claims  no  result  bettor  than 
an  average  shortening  of  half  an  inch.  M.  Velpeau  prefers  and  advo- 
cates the  starche<l  bandages,  but  he  dnt*A  not  claim  to  be  able  to  prevent 
a  shortening  i>f  the  bone. 

'''What  other  modes  i>f  treatment  would  have  given  such  results?'* 
Tills  question,  propounded,  no  doubt  honestly,  by  Mr.  Gamgee,  has  here 
its  fiiir  and  satisfactory  answer.  Ahuo?*t  any  of  the  various  mtwles 
tiaiae^l;  for  if  we  must  receive  liis  testimony,  we  are  equally  bouml  to 
n?ceive  the  testimony  of  Dasault,  South,  Dm^sey,  Amesbury,  Scott,  and 
Sayre,  If  we  give  credit  to  Mr.  Gamgee,  so  far  iis  to  doubt  the  state- 
ui<^nt»of  these  latter  a><  to  the  degree  ot  success  claimed  by  them,  by  the 
rule  we  must  doubt  his  own  statements  also  as  to  the  degree  of 
claimed  by  hinisdf.  This  I  say  with  all  sincerity  and  kindness, 
fiiDy  believing  that  these  gentlemen  are  mistaken,  and  not  that  they 
intentionally  misrepresent  the  facts. 

By  a  reference  to  my  Hep< >rt  on  Deformities  after  Fractured,  it  will  J 
be  seen  that  the  average  shortening  in  fractures  of  the  upper  third  of  J 


'  Op.  cit,,  vol.  f   p,  S&4. 

*  AdvHUtAge^  of  the  Sturcbed  Appiinitui|  by  Joiepb  Sampson  Gamgee, 
1953,  pp.  54,  56. 
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the  femur,  in  the  cases  examined  by  me,  was  about  four-fifthi  of  an  'mA; 
m  the  hjwer  third  it  vttis  a  fraction  i»ver  tliree-qtiHrters,  and  rn  the  middle 
third  a  fi*actioix  less  than  three-f|iiarters  of  an  inch ;  and  the  avera^  of 
the  whole  number  wa;s  almost  exactly  three-cjuarters  of  an  inch  («Jiivty 
quarters  and  one  forty-seventh)^  These  analyses  were  made  nfN»n>iiTii  I 
fractures,  an<l  were  exclusive  of  those  in  which  no  shortening  at  nil 
curre<i.  An  unjilysis  which  inclmled  also  those  which  had  n<»t  shortturj, 
reduoeil  the  average  shortening  tri  half  an  inch  an»t  about  one-teiitli. 

An  examination  of  cabinet  specimens  do€8  not  [ire^ieni  a  resiilt  m 
favorable  even  as  this.  Of  nineteen  fmcture^  of  the  shaft  of  the  femur 
contained  in  Dr.  Miitter's  cabinet,  not  one  seems  to  have  l>een  shorteiitHi 
less  than  one  inch.  Specimen  B  63,  fracture  of  the  mid<lle  thircL  i» 
united  with  a  shortening  of  two  inches  and  a  quarter;  and  specimen  B 
130,  imperfectly  united  after  a  fracture  through  the  middle  third,  is  over- 
lapped  three  and  a  half  or  four  inchesi. 

In  conclusion,  I  wish  to  say  briefly  that,  in  view  of  all  the  tee^timonj 
which  is  now  before  me,  I  am  convinced — 

First,  That  in   the  case  of  an   obli([ue  fracture  of  the  shjifl  of  the 
femur  occurring  in  a»i  adult,  whose  muscles  are  not  paralyze*!,  but  whi«'~ 
oiTer  the  ordinary  resistjince  to  extension  and    counter-ex  tension,  an 
where  the  ends  of  the  broken  bone  have  once  been  eomi>letely  dispb 
no  means  have  yet  l^een  devisetl  by  which  an  overlapping  and  cons 
quent  shortening  of  the  bone  can  generally  b<*  prevented,^ 

SecomL  Thill  in  a  similar  fracture  occurring  in  children  or  in  {►ersonT 
under  fifteen  or  eighteen  yenrs  of  age,  the  bone  may  quite  often  be  nlade 
to  unite  with  so  little  shortening  tliat  it  cannot  be  detected  by  measure- 
ment ;  hilt  it  must  not  be  forgotten  that  with  children  especially   it  !*» 
exceedingly  difficult  to  mea.«iure  very  accurately. 

Third.  That  in  tmnsverse  fractures,  or  oblique  and  denticulated,  oc- 
curring in  aVhdt,s,  and  In  which  the  broken  fragments  have  bcc-ome  com- 
pletely disi>laced,  it  will  generally  be  found  equally  diflicult  to  prevent 
shortening;  because  it  will  be  fouml  generally  impossible  to  bring  the 
broken  ends  again  into  such  apposition  as  that  they  will  rest  tipoti  and 
supy)ort  each  other. 

Fourtli.  That  in  all  fractures,  whether  occurring  in  adults  nr  iu  diil* 
dren,  where  the  fragments  h:ive  never  bwn  completely  or  at  all  displmu^l, 
constituting  <udy  a  very  small  {U'ojioition  of  the  whole  number  of  thfse 
fi'aclures,  a  union  without  shortx^ning  may  always  be  expected. 

Fifth.  That  when,  in  consequence  of  dis|>lacement,  an  overlapping 
oocui*s,  the  average  shortening  of  simple  fractures  in  adulta^  where  the 
best  appliances  and  the  utmost  skill  have  been  employed,  is  from  one- 
half  to  threcHjuarters  of  an  inch, 

*  In  tho  three  first  editions  of  this  treatise  the  word  ''  g^enoraUy  "  U  omitted  ;  but  a 
Iftter  experienco,  with  impFLived  appliances,  hns  supplied  %**  tne,  both  in  my  own 
practice  und  in  the  practice  of  others,  a  few  examples  of  perfect  union  under  thn  e**H» 
aitions  named.  The  word  **  go  tie  rally '^  ww  therefore  added  in  the  fourth  edition^ 
and  is  retrtine<i  in  this.  Exactly  what  percentage  of  perfect  cures  may  reasonably  b«^ 
expected  cjinnot  ut  preaent  be  determined,  but  it  is  certainly  very  -•■  n  ^'  '"i* 
never  been  ray  opinion  that  a  shorteninsj  must  inevitably  rp,-*ult  m  w  ■( 

the  absorption  of  the  ends  of  the  bnne.    When  shortening  iK!curs  I  tli ' 
or  almost  always,  the  result  of  overlapping  of  the  fragments. 
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f  we  crmHider  the  umsck'H  alone  as  tlit'  raiiMc  td'  tlie  ilisfilacenieiit  in 
the  directiMii  of  tho  long  axis  of  tlu?  sluit't,  tlio  sliortoning  of  tlit-  liml>, 
other  thingH  being  tMjual,  nuLst  he  j)ro|Hjrti<jncil  to  the  uuinlier  and  jmwer 

"  till*  muscles  wliich  draw  upwards  the  lower  fnignieiit.     This  will  vary 
diifereut  portions  of  the  hmh,  but  nowhere  will  this  cause  cease  to 
i>pcratc»  nor  will  its  variations  e8,sentially  eliange  the  prognosis. 

1  have  not  intenderl  to  .say  tliat  other  causes  do  ur)t  opemte  occa^ion- 

lly  in  the  production  of  sliorteniug,  hut  only  that  Tiiuseular  contraction 
i»  the  csiuse  by  wliich  this  result  is  chioily  determined,  and  that  its  power 
will  he  ordinarily  the  measure  of  the  shortening. 

Coruiitionif  of  a  Faithful  3Ieasurement  of  the  Thit/h, — The  fact  that 
a  patient  walks  without  any  halt,  is  no  evidence  that  the  limb  i**  not 
dliortened.  In  this  regard  [Mitients  are  very  unlike  ;  one  having  a  short- 
ening of  onJy  half  or  three-<|uarters  of  an  inch  may  limp  perceptibly^ 
while  another  with  a  shortening  of  an  inch,  or  even  an  inch  sind  a  half* 
may  not  limp  at  all.  This  lia*s  been  freipiently  observed ;  and  it  will  be 
easily  understood  if,  standing  erect  with  the  right  foot  on  a  block  one 

nd  a  half  inches  in  height,  the  left  fo<3t  is  phinted  upon  the  floor.  It 
il^ill  then  be  seen  that  the  left  foot  can  l>e  brought  to  the  H<ior  without 
disturbing  the  erect  pi:»sitirui  of  the  body.  Nor  is  it  any  im»re  a  proof 
that  the  limb  is  not  shortened  because,  wljite  in   the  recumbent  jjo.sture, 

he  heel  can  be  brought  down  to  the  level  of  the  other. 
Measurements  made  from  the  umhilieus,  or  from  the  symphysis  pubis, 

re  always  indefinite  and  unrelialile.  Yelpeau's  idea  of  measuring  from 
the  folds  of  the  belly,  immediately  above  tlie  ilium,  is  unsound.  Mr. 
llryant's  suggestion  that,  we  measure  from  the  trochanter  uuijor.  In'  what 

le  terms  the  ilio-femoml  triangle,  in  order  to  tleteiiutne  the  c[uestion  of 
fi^acture  of  the  neck,  is  liable  to  the  very  serious  objection  tliat  the 

ixaci  position  of  the  top  of  the  trochanter  cannot,  in  most  cases,  be 
clearly  deteruuned. 

The  methoil  most  generally  pmctised,  is  to  measure  from  the  round 

nd  of  the  anterior  supi?rior  spinous  process  of  the  ilium  to  the  internal 
^or  external  malleolus;  but  even  this  is  not  very  tnistworlhy.  It  is 
exceetlingly  diflictilt  to  note  accunitely  the  same  point  upon  tlie  two 
aide»i ;  anu  an  error  of  half  an  inch  is  very  common  when  this  methoil  is 


Kloptefl. 

1  he  patient  should  repose  ti]»on  his  back,  uptHi  an  even  surface,  witli 
ihe  lower  extremities  as  nearly  as  possible  in  line  with  the  axis  of  the 
^Bbo^Iy,  the  two  wings  of  the  jjclvis  being  in  the  same  (httnzontal)  line. 
^HA  flexible,  but  lirm,  graduated  tape  is  to  be  preferreil  to  the  steel  tape 
^■mea^ure.  The  ft>ot  being  steadied  by  an  assistant,  the  surgeon  should 
'^H>ut  his  thumb-nail  against  the  line  where  it  joins  tlje  ring,  and  push  his 
^Eiail  into  the  skin  just  below  the  anterior  suj»erior  spinous  process  of  the 
ihum,  jtressing  firmly  up  and  back,  the  fiat  surface  of  the  nail  resting 
Ujwn  the  skin.  In  this  way  he  will  obtain  a  fixed  point,  and  he  can 
obtain  an  exactly  corresponding  point  upon  the  ojiposite  side.  Below, 
Ihe  measurement  may  be  made  from  either  malleolus,  but  the  outer  has 
Itlie  mmt  defined  extremity,  and  is  generally  to  be  preferred.  In  most 
B,  for  some  months  after  the  termination  of  the  treatment,  there  is 
swelling  about  the  ankle,  which  renders  it  nece^siiry  to  use  great 
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care  in  defining  the  point  of  the  mnileohis.  Tlie  thiiuib-iiail  of  tW  o}m 
site  hand  may  be  used  for  this  purpoi^e,  restintj  vertically  Ufw}n  the  mn 
(flat  against  the  lower  end  of  the  malleolus).  The  same  metliwl  inaT  U 
employed  in  meuKuring  a  leg,  a^  in  me?i8uring  a  thigh. 

Dr/B,  F.  Gihb.s,  of  the  C.  8,  Navy,  and  Dr.  S.  B.  Colling  ofllik- 
delphia,  liave  recently  suggested  and  employed  mechanical  apprtmim,  --f 
ingenious  construction,  fo)'  the  purpose  of  rendering  these  me;i 
more  accurate;*  bwt  neither  of  them  is  sufficiently  simple  to  b* 
into  general  use^  except  in  hospitals  and  disjienaaries. 

Allusion  ha8  already  been  made  in  the  chapter  on  General  Prop^orii 
to  the  fact  that  the  bones  of  the  lower  extremities  as  well  Hg^  other  \mz 
bones  are  not  always,  nor  perliaps  genemlly,  in  the  normal  conditioii.  of 
exactly  equal  lengths.     J.  G.  Garson,  of  London,  in  the  examinatioQ  of 
seventy  skeletons,  ranging  from  twelve  years  upwards,  found  only  ten 
per  cent,  which  were  of  exactly  eipial  length.*     Corydon  L;i  Ford,  Pro- 
fessor of  Anatomy  at  Ann  Arbor,  however,  in    the   measurement  of 
skeletons,  found  the  inei|Uality  of  the  length  of  the  lower  limbs  « 
tional  rather  than  as  constituting  the  rule.     Garstm  and  Wight 
that  the  left  leg  was  most  often  the  longest.     In  Garson's  meai^urenit-tji:* 
the  left  leg  was  longest  in  -^8  cas*.'s,  and  the  right  in  2o  ca^es.      In  aiosi 
cases  thene  differences  are  slight,  but  occasional ly  they  are  con»idei-Hbh\ 
As  to  the  practical  deductions  to  he  made  from  this  fact  of  asymmetry,  it 
has  been  sufficiently  considere<i  in  the  chapter  on  General  Prognosis. 

Treixfment, — All  the  early  surgeons,  so  far  ii^  we  know,  adopted  the 
straight  position  in  the  treatment  of  fracture  of  this  bone,  either  with 
simple  lateral  s] ♦lints,  or  with  long  sjdints,  with  or  without  extension,  or 
with  only  rollers  and  compresses,  or  with  extension  alone. 

Such  was  the  nnnuimous  opinion  and  pi*actice  of  surgeons  until  about 
the  middle  of  the  ItLst  century,  at  which  time  Pcrcival  Pott  wrote  hm 
remarkable  treatise  ou  fractures,  a  work  distinguished  for  the  uriginalitj 
and  boldness  of  its  sentiments,  and  which  was  destined  soon  to  revolution- 


Fro,  154, 


Doable-incHnod  piano  formertj  emplojed  in  MiddleBex  Hofpital.  LoDdo». 


ize,  especially  throughout  Great  Britain,  the  old  notions  a«  to  the  tretit- 
ment  of  fractures,  and  to  establish   in  tlieir  stead,  at  least  for  a  ^ 
what  has  been  called,  not  inappropriately,  the  '*  physiologic^  docn 
the  peculiai'ity  of  which  df»ctrine  consisted  in  its  assumption  tlitti  the 

*  Gibbs,  Collins,  Amer.  Journ,  Med,  Sci.^  Jan.  1H77,  i)p.  189*  144. 

•  Gur&un,  Amer,  Joum*  Mtd.  JSci.,  Oct.  1879,  from  Journ.  Auat.  nnd  Fliv^    Jtilr, 
1879,  vol.  la,  p.  502. 
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If  iAi*  coiiiiiJer  the  tnusck's  alone  as  tlie  caii?ie  of  the  ilisjiliicemeiit  iu 

din*ctjMU  of  tlitj  long  axis  uf  tlie  shaft,  the  shortening  of  the  limh, 

th*^  things  being  etjual,  must  he  pro|»unioiie<l  to  the  number  and  puwer 

ilie  mux^le^  which  draw  upwards  the  lower  fnigment.     This  will  \my 

rliftereiit  p^irtiuns  of  the  limh,  but  nowhere  will  this  cause  cease  to 
perate,  nor  will  its  variationft  eftsentiullv  change  tlie  progMonis. 

1  have  not  intended  to  say  that  other  emu^eH  do  m)t  ojH'rate  occasion- 
It  jn  the  production  of  shortening,  )mt  only  that  uius<ni!ar  contraction 

the  cause  by  which  this  rer^iult  it4  chiefly  determined,  and  that  its  power 
tU  be  ordinarily  the  mea^^iurc  of  the  shortening. 

lithns  ot\i  Faithful  3fea8urement  of  the  Thi)//i, — The  fact  that 
lent  walks  without  Jiuy  halt,  is  no  evidence  that  the  limb  is  not 
fRhortrneib  In  rhis  regard  patients  are  very  unlike  ;  one  having  a  shf>rt- 
enihg  of  only  half  or  three-quarters  of  an  inch  may  limp  i)ereeptibly, 
whik  aiiother  with  a  shortening  of  an  inch,  or  even  an  inch  and  a  half, 
tnay  not  limp  at  alL  This  has  het^n  frequently  observed ;  and  it  will  be 
rtisiW  umlerstood  if,  standing  erect  with  the  right  loot  on  a  block  one 
MkI  a  h^f  inches  in  height,  the  left  fo^jt  is  planted  upon  the  tloor.  It 
Trill  then  be  set^n  that  the  left  foot  can  be  brought  to  the  iioor  without 
disturbing  the  erect  position  of  the  body.  Nor  is  it  any  more  a  pro<:>f 
thit  the  limb  is  not  shortened  because,  while  in  the  recumbent  posture, 
tb  heel  can  l>e  brought  down  to  the  level  of  the  other. 

Measurementft  made  fi*om  the  umbilicus,  or  from  the  s>Tnphysis  pufais, 
•J^  always  indetinite  anil  unreliable,  A  elpeau  s  idea  of  mcJiMuring  from 
tlie  Mih  of  the  belly,  immetliately  above  the  ilium,  is  uMsoun<h  Mr. 
Bryant's  suggestion  that  we  measure  from  the  trochanter  major,  l»y  what 
b  terms  the  iliofemoml  triangle,  in  ortler  to  determine  the  tjuestion  of 
'  frarture  of  the  neck,  is  liable  to  the  very  serious  objection  that  the 
nm  |K>sition  of  the  top  of  the  trochanter  cannot*  in  most  cases,  lie 
cidfly  detennined. 

The  method  most  general h'  practised,  is  to  measure  from  the  round 
*^'iof  the  anterior  superior  spinous  process  of  the  ilium  to  the  internal 
^  external  malleolus ;  but  even  this  is  not  very  trustworthy.  It  is 
^<^i>e4ingly  difficult  to  note  accurately  the  same  point  upon  the  two 
**J»:  and  an  error  of  half  an  inch  is  very  common  when  this  method  is 
*«l^|ited. 

The  jiatient  should  repose  upon  his  baek.  upr»n  an  even  surface,  with 
tJi«*  lower  extremities  as  nearly  as  possible  in  line  with  the  axis  of  tlte 
My,  the  two  wings  of  the  iielvis  being  in  tlie  same  (horizontal)  line. 
^  flfjcible,  but  firm,  graduated  tafK*  is  to  be  preferred  to  the  steel  tJipc 
'^itswnre.  The  f<x)t  being  steadied  by  an  assistant,  the  surgeon  should 
Ht  hi>i  thumb-nnil  against  the  line  where  it  joins  the  ring,  and  push  his 
J^^il  into  the  skin  just  behw  tlie  anterior  superior  sjiinous  process  of  the 
uitiia,  pressing  firmly  up  and  back,  the  tiat  surface  of  the  nail  resting 
'*Pon  the  skin.  In  this  way  he  will  obtain  a  fixed  point,  and  he  can 
*w*in  an  exactly  corresponding  point  upon  tlie  opposite  side.  Below, 
^k  roensurement  may  be  made  from  either  malleolus,  but  the  outer  has 
it  mmt  Jefmed  extremity,  and  is  generally  to  be  preferraL  In  most 
for  some  months  after  the  temii nation  of  the  treatments  there  is 

ich  renders  it  neofiasafi^to  use  gr^^^ 
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tingiiisLed  iidvocate ;  im\l  but  few  ever  adopted  the  practice  &i  mwiifieiil 
by  Wiiifo,  Auiesbury,  BelU  A.  Cooper,  etc. 

But  wliatever  may  have  been  the  early  success  of  tbe«e  doctrinaii, 
ei tiler  here  or  eli^ewhere,  it  is  certain  that  a  strong  reaction  hiu  tikm 
phice,  and  that  gradually,  in  all  parts  of  tlie  world,  the  iipinion*  of  prapv 
tical  .surgeons  have  been  .settling  back  into  their  old  channel.  It  y^mU 
be  difficult  to  find  ti>day.  in  France  or  Germany,  a  dozen  distinguishctl 
surgeons  who  adopt  universally  the  flexed  position  in  the  tretUini'iii  4 
fractures  of  tht^  femur;  an<l  in  England  the  reaction  is,  if  possiblr^iMen 
Qore  complete. 

Flo.  167. 


Bojer'fl  aplliiU 


In  my  tour  of  1844,  drxring  which  I  visited  very  many  of  the  ho»?pitali 
of  Great  Britain,  and  upon  the  contiTietit  of  Europe,  and  in  my  later  tour 
of  1872 J  I  do  not  remember  to  have  ^een  the  flexed  jwxsition  once  em-J 
ployed  in  the  treatment  of  a  broken  thigh;  and  I  shall  presently  sho^ 
that  the  straight  position  is  at  the  present  moment  very  generally  adoptt 
by  the  best  American  surgeons. 

There  lia  ve  Iteen,  then,  three  grand  epochs  in  the  history  of  the  tj^eat 
ment  of  fnictures  of  the  thigh. 

First.  That  in  wliicb  the  straight  position  was  universally  adopted,  and 
which  reaebcs  from  the  earliest  periods  to  the  period  of  the  writiags 
Pott,  or  to  about  the  middle  of  the  last  century. 

Second.  The  epoeli  of  the  flexed  positif*n,  which,  inaugurated  by  Poti 
had  already  begun  to  decline  at  the  beginning  of  the  present  centiirVil 
and  which  may  be  said  to  liave  been  completed  within  less  than  onftj 
hundred  yeai-s  from  the  date  of  its  first  announcement. 

Third.   The  epoch  of  the  renafssance,  or  that  in  which  sargeotis,  byl 
the  vote  of  an  ovenvhelming  majority,  have  deelart!<l  again  in  favor  or 
the  stniight  position.     This  is  the  epoch  of  our  own  day. 

Although  American   Burgeons   have   genemlly  adopted   the  Btnughtl 
position  in  the  treatment  of  fi'aetures  of  the  thigh,  yet  the  form   andl 
construction  of  the  splints  employed  have  been  greiitly  varied.      Th€ 
simple  long  splint  of  Desault,  and  the  more  complicated  apparjitus  ol 
Boyer  (Fig.  157)  have  each  had  their  advocates  ;  but  it  is  seldom  that  wfl 
meet  with  these,  or  with  any  nf  the  other  foims  of  apparatus  originall  J 
employed    in   foreign   countries,  without  noticing  that  they  have  beeni 
subjected   to  considerable  modifieations ;    indeed,  most  of  the   straight 
splints  as  well  as  double-inclined  planes  in  use  at  present  among  Amern 
can  surgeons  may  fairly  be  regarded  as  original  inventions. 

Nathan  Smith,  of  New   Haven;*  Nathan  R.  Smith*  of  Baltimore  ;*| 


*  Amer.  Med.  Rev.,  Philadelphia,  1825,  vol.  U.  p.  856  j  sleo  Medioil  and  Stiri^ica] 
Memoirs  of  Nathan  Smith,  f)p.  129-141. 

*  Med.  und  iSu^^^  Memoir*,  pp.  143-162,    See  also  Geddingi,  Biiltimora  Med,  %nd 
Surg.  Journ.,  vol.  i.,  1833;  and  Salient's  Minor  Sui^ery,  p.  171. 
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X>T.  James  McNaughton,  of  Albany  ;*  J.  T.  Hodgen,  of  St.  Louis ;  and 
HT^tt,  of  Mobile,  are  the  only  American  surgeons  of  distinguished  repu- 


FiG.  168. 


Nmthmn  R.  Smith's  saspending  apparatus,  or  double-inclined  plane. 

I'tdoD,  and  with  whose  practice  I  am  familiar,  who  have  recommended 
Kclosively  the  double-inclined  plane. 

Fio.  169. 


Josiah  C.  Nott's  double-inclined  plane. 
Intliif  apparatus  the  limb  is  secured  to  the  splint  by  vertical  pins  and  leather  straps;  the 
^¥^  inrface  of  the  thigh-splint  is  carved  out  a  little,  to  fit  the  thigh ;  the  two  portions  are 
^'^Kttlued  hj  a  joint  like  that  of  a  carpenter's  rule,  and  this  joint  may  be  steadied  bj  a 
■•riioital  bar  underneath.     For  the  rest,  the  drawing  sufficiently  explains  itself. 

Dr.  Nathan  R.  Smith  has  introduced  a  modification  of  the  double- 
^^Hlined  plane  in  what  is  known  as  his  "anterior  splint,"  an<l  which  is 

Fio.  160. 


N.  R.  Smith's  anterior  splint. 


iDteoded  also  as  a  suspending  apparatus.      I  saw  it  employed  a  good 
deal  in  the  treatment  of  gunshot  fractures  of  the  thigh  and  leg  in  our 

*  Trans.  Amer.  Med.  Assoc.,  vol.  x.  p.  317.     Rep.  on  Defor.  after  Frac. 
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various  military  hospitals  during  the  progress  of  the  civil  war,  especially 
at  the  South.  It  is  my  opinion,  however,  that  it  is  more  applicable  to 
gunshot  fractures  of  the  leg  than  to  those  of  the  thigh. 

The  splint,  if  splint  it  can  be  properly  called,  is  simply  a  frame  com- 
posed of  stout  wire  and  covered  with  cloth,  which,  being  suspended  above 
the  limb,  allows  the  limb  to  be  suspended  in  turn  to  it  by  rollers ;  the 
rollers  passing  around  both  limb  and  splint  from  the  foot  to  the  groin. 
Wire  of  the  size  of  No.  10  bougie  is  usually  employed.     The  length  of 

FiQ.  161. 


N.  K.  Smith's  nntcrior  splint,  applied  for  a  fraotare  of  the  thigh. 

the  splint  should  be  sufficient  to  extend  from  above  the  anterior  superior 
spinous  process  of  the  ilium  to  a  point  beyond  the  toes,  the  lateral  bars 
being  separated  about  three  inches  at  the  top  and  one-quart<*r  of  an  inch 
less  at  the  lower  extremity. 

In  the  case  of  a  ])roken  thigh,  the  upper  hook,  to  which  the  cord  for 
suspension  is  to  be  fastene<l,  ought  to  be  nearly  over  the  seat  of  fracture, 
and  the  lower  hook  should  be  placed  a  little  above  the  middle  of  the  leg. 

The  niodifieation  of  Sinitlfs  anterior  splint,  suggested  by  Dr.  James 
Palmer,  United  States  Navy,  will  be  sufficiently  explainetl  by  the  accom- 
panying woodcut,^  Fig.  li)2. 

Dr.  G.  E.  Porter,  of  Lonaconing,  Maryland,  who  prefers  X.  R. 
Smith's  apparatus,  elevates  the  foot  of  the  bed  to  insure  counter-extension 
with  the  weight  of  the  body,  but  in  doing  this  he  pnictically  vields  the 
])oint  of  allowing  the  patient  to  rise  and  sit  in  bed.  He  eniplovs,  also, 
strips  of ''  stout,  uiistretching  brown  drilling,"  instead  of  the  continuous 
roller.^ 

Dr.  J.  S.  Ilodgen,  of  St.  Louis,  Mo.,  ha^  for  many  years  eraployeti  a 
wire  suspension  splint,  which  I  much  prefer  to  Smith's.      The  bar?  of 

*  Amor.  Journ.  Mod.  Sci.,  18C5;  also,  Mechanical  Therapeutics,  etc.,  bv  Philips. 
Wales,  M.I).,  U.  S.  N.,  18H7. 

*  Porter,  Med.  and  Suri:^.  Ueporter,  March  18,  1870. 
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fire  are  traversed  with  a  cotton  sacking,  upon  which  the  limb  is  laid.^ 
'  ngret  that  in  earlier  editions,  when  referring  to  this  apparatus,  I 
ire  spoken  of  it  as  having  been  employed  by  Dr.  Hodgen  in  gunshot 
letureB  alone,  while  in  fact  it  is  employed  by  him  in  all,  or  nearly  all 
ictttres  of  the  femur.  The  error  came,  probably,  from  the  circum- 
nce  that  I  had  myself  seen  it  used  only  for  gunshot  fractures. 

Fio.  162. 


Palmer's  modification  of  the  anterior  splint. 

n  the  other  hand,  among  the  advocates  of  the  straight  position  are 
d  the  names  of  Phvsick,  Dorsey,  Gibson,  Homer,  J.  Hartshome, 
I.  Smith,  Neill,  R.  Coates,  II.  Hartsborne,  Norris,  Gross,  Aslihurst, 
eTT,  and  Packard,  of  Philadelphia;  Buck,  Markoe,  Stein,  Post, 
re.  Ward,  Weir,  Mason,  Sands,  and  Little,  of  New  York,  and  many 
rs.  In  this  city  I  know  of  no  surgeon  who  employs  habitually  the 
rd  position. 

avs  Dr.  Gross :  ''  Many  years  ago,  before  I  had  much  experience  in 

class  of  injuries,  I  occasionally  employed  the  flexed  position,  but  I 

fbuiul  that  it  was  objectionable,  on  account  of  the  great  diflBciilty  in 

itaining  an  accurate  apposition  to  the  ends  of  the  fmgments.    Of  late 

1    Hodgen,  Treatise  on  Military  Surgery,  by  F.  II.  Ilamilton,  1865,  p.  411. 
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years  I  have  confined  myself  entirely  to  the  use  of  the  stntight  positMBf 
and  I  have  never  had  any  cause  to  regret  it.  In  the  adult,  I  somediMi 
employ  the  apparatus  of  Desault,  as  modified  by  Fhysick,  bat  mock 
more  frequently  one  of  my  own  construction,  somewhat  upon  the  prin- 
ciple of  that  of  Dr.  Neill,  described  in  the  Philadelphia  Medkal  & 
aminer  for  1855.     I  have  used  it  for  nearly  twenty  years,  and  it  Im 

FiQ.  168. 


Hodgen's  suspension  apparatas. 

generally  answered  the  purpose  most  admirably  in  my  hands.  It  o>nsi 
simply  of  a  box  for  the  thigh  and  leg,  with  a  foot  and  two  crutches,  c 
for  the  axilla  and  the  other  for  the  perineum,  to  make  the  requisite  i 

Fig.  164. 


John  NeiU'tf  straight  thigh-splint. — Extension  and  counter-extension  made  at  the  sanie  ti 


tension  and  counter-ten.^ion.     With  such  an  apparatus,  an  oblique  fr; 
ture  of  the  thigh  can  be  treated  with  great  comfort  to  the  patient, 


with 


the  assurances  of  a  good  limb. 


In  children,  I  have  effected  soi 
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•  tfedlent  cures  simply  by  means  of  a  sole-leather  trough,  well  padded, 
aftd  mrovided  with  a  foot-piece. 

*•  The  great  objection  to  the  flexed  position  is  the  difficulty  of  keeping 
tk  ends  of  the  broken  bones  in  apposition ;  the  upper  one  having  a  eon- 
slut  tendency  to  pass  away  from  the  inferior.  Other  objections  might 
be  urged  against  the  flexed  position,  but  this  is  quite  sufficient  to  induce 
me  to  reject  it."^ 
The  following  woodcuts,  from  Fig.  166  to  173  inclusive,  illustrate  the 

apparatus  formerly  used  in  the  Massachusetts  General  Hospital,  Boston. 

(From  drawings  fiirnished  by  Dr.  L.  M.  Sargent.) 


Fio.  166. 


Fio.  166. 


P«lTio  belt  and  perineal  strap. 


Foet-pieoe  and  screw. 


!*»i>r. 


Fio.  167. 


V  e  o 


^ 


Lateral  view  of  the  apparatus,  without  the  belt. 
Fig.  168. 


£ 


-=K; 


7 

i 


Si 


/ 

Front  Tiew  of  the  apparatus,  with  folded  sheet  laid  across. 
Fio.  169. 


Apparatus  applied. 

*  Trans.  Am.  Med.  Assoc.,  vol.  x. ;  also  System  of  Siirgerv,  bv  S.  D.  (irtK>,  1800, 
1^-221. 
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'•  The  bolt  is  made  uf  strong  webbing,  having  pockete  ott  ead  wie, 
to  receive  the  long  Bplint.     It  k  also  furnished  with  ^trap$  and  buclltt. 


>^^>S 


Fio.  170. 


flf 


:3lde  vi«w  of  ftppimitus  Applied* 


Fig.  172. 


Figs.  1711,  171.     Mode  of  makiug  exteoHun  with  ftdhetive  planer* 

The  perineal  stiiip  (Fi<r.  173),  corresponding  to  the  injured  ^ide»  i?  I 
constantlv  buckled,  while  the  other  mnv  be  ot-easionallv  loosened,  nr  \i 
off,  as  its  purpose  is  only  to  steady  the  apg 
I^'io-  173.  ratus.     Where  the  straps  pass  under  the  \k 

neuiii,    they   are    covered    with    wa«h-leatb 
Before  applying  the  belt,  a  pillow-ca^e  or 
may  be  passed  around  the  waist.     The  p«dlo 
is  only  to  be  iLsed  in  case  the  patient  persists 
unbuekling  the  straps.     The  splints,  being  | 
plied  (with  also  short  side-splints,  junks, 
tiiining  bran  or  sand,  ete.),  are  to  be  seen 
more  fi  iTixly  tn  tlie  limb  by  bands  of  wehhii 
and  biieklei*.*' 

Dr.  Bigelow  informs  me  that  Flagg's  appa- 
ratus is  not  now  in  use  at  this  excellent  hospital, 
and  has  not  been  for  some  time;  but  I  have 
retained  tbc  illustrations  because  they  exhibit 
raucli  ingenuity,  and  serve  to  explain  the  gradual  progress  of  improve- 
raenl  in  the  treatment  of  these  fractures. 

At  present  tlie  surgeons  «*f  the  MasKuchusetts  General  Hospital  em- 
ploy essentially  the  same  apparatus  which  I  at  present  emj^loy  and  shall 
hereafter  describe ;  extension  being  made  by  a  weight  and  pulley,  witb 
the  aid  of  adlie.sive  stinps»  ami  counter-extension  being  effected  by  the 
weight  of  the  body,  by  elevating  the  foot  of  the  bed.  After  wbiohf 
coaptation  splints  and  junks  are  applied  in  the  usual  manner.     Etkei^ 


Pert  Deal  band  secured  with  a 
padloi^k.  ( Flagg's  apparatus.) 
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ajd^oj^ed  in  all  cases  before  making  extension,  the  apparatus  being  ap- 
plied at  the  earliest  possible  moment. 

The  late  Dr.  Neiil,  of  Philadelphia,  contrived  a  very  ingenious  mode 
of  botli  extension  and  counter-extension  at  the  same  moment,  by  means 
of  a  tiristed  rope,  which  is  fastened  by  its  two  ends  respectively  to  the 
perineal  band  above  and  the  extending  band  below.  (For  illustrations 
(if  this  apparatus  see  five  first  editions  of  this  book.) 

Tbe  two  Warrens,  father  and  son,  of  Boston ;  Kimball,  of  Lowell ; 

gaaborn,  of  Lowell,  Mass.;  Mussey,  of  Cincinnati,  Ohio;  J.  B.  Flint, 

[  d  liouisville,  Ky. ;   Armsby,  of  Albany  ;*    Moore,  of  Rochester ;  and 

Totter,  of  Batavia,  have  also  recommended  some  form  of  the  straight 

•plint.    Said  the  late  Dr.  Reuben  D.  Mussey : 

'* Tor  all  fractures  of  the  thigh-bone,  I  employ  the  extended  position 
tf  the  limb.  There  are  but  few  cases  in  which  extending  force  is  not 
Mceseary  to  prevent  the  degree  of  deformity  or  shortening  which  would 
•ecor  without  it.  Of  thirty  specimens  of  fracture  of  the  shaft,  in  my 
wDection,  only  two  are  transverse.  In  fractures  of  the  neck,  especially 
Tith  old  subjects,  I  sometimes  avoid  the  application  of  any  kind  of  appa- 
ntM  for  permanent  extension  ;  but  in  all  cases,  whether  of  the  neck  or 
Juft,  where  such  extension  is  attempted,  I  have  found  the  straight 
position  of  the  limb  to  be  the  most  reliable." 

Daniell,  of  Savannah,  Georgia,  recommends  the  straight  position,  the 
bb  being  laid  in  a  kind  of  long  box,  and  the  extension  being  made  with 
•  weight  and  pulley.*  Dugas,  of  Augusta,  Georgia,  employs  the  pulley 
and  weight  ako,  but  uses  the  long  side-splint  instead  of  the  box.'  Howe, 
tf  Boston,  recommended  a  similar  method  in  1824.^ 

Fio.  174. 


1  Buck's  mppftratas,  with  perineal  bftnd  of  India-rubber  tubing,  and  an  elastio  oord 
for  suspending  the  weight. 

I>r.  Gurdon  Buck,  of  New  York,  used  the  pulley,  without  the  long  side- 
plint.  His  perineal  band  was  composinl  of  India-ru])ber  tubing,  **of  one 
ich  calibre,  two  feet  in  length,"  stufled  with  bran  or  cotton  lampwick, 
id  corered  with  canton  flannel,  which  covering  may  be  renewed  as  often 


*  Trmna.  Am.  Med.  Assoc.,  vol.  x.     Rejwrt  on  Deformities  after  Fractures. 
»  Dmoiell,  Amcr.  Journ.  Med.  Sciences,  vol.  iv.  p.  330,  182l.». 

*  IXur*^*  Southern  Med.  and  Sur<j:.  Journ.,  Feb.  1854. 

*  Howe,  New  Eng.  Med.  Journ.,  July,  1824. 
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m  may  be  neceesary;  the  extending  bands  or  adheaive  planum  termi- 
natin;^^  below  the  foot  in  an  elastii'  rubber  cord.     (Fig.  1T4.) 

Willijim  E.  Horner,  of  Philadelphia  (Fig.  175),  employed  a  loag  outsifk 
splint,  extending  into  the  axilhi,  and  paddeil,  so  as  to  avoid  the  ne<'ft«itT 
of  junks;  with  fenestra,  for  extending  and  counter-extending  b:ind» ;  aiJi 
also  a  foot-pieee;  and  a  short  inside  .s|dint,  naade  to  extend  from  th^  \wr\- 
neiim  to  the  bottom  of  the  foot.    Across  the  excavated  upper  endaftht* 


Fio.  176. 


W.  E.  Hc^rner't  tbigb-tpliiit. 


Splint,  a  strip  of  leather  is  stretched  to  receive  the  pressure  of  the  peri- 
neum, while  the  perineal  band  is  made  to  pass  throagh  two  finii  leatLw 
loops  on  the  outside  of  the  splint,^ 

Fio.  170. 


Josoph  £.  HurtihorneV  tbl^b-apUot. 


Dr.  Josepli  E.  ILtrtsborne,  of  Phibulelphia  (Fig.  176),  rejeete«i  the 
Iierinoal  bjuid  altogether,  and  souglit  to  make  the  counter-extension  hj 
mejuis  uf  the  inside  long  splint  alone:  and  for  this  putfiose  he  cushioneil 
the  head  of  tlie  inside  splint,  as  will  besei^n  in  theaccomjmnying  draining. 
The  head  of  the  outside  nplint  may  also  be  cushioned,  but  not  for  the  pur- 
]K>se  of  employing  it  as  a  means  of  counter-extension.  The  outnide  splint 
is  so  adjuster  I  to  tlie  foot-pitM.'e,  that  it  may  be  remove*!  in  caj^e  of  t 
compound  fracture,  without  disturbing  either  the  extension  or  counter- 
extension,* 

Dr.  David  Gilbert,  of  Phihi<lel[)hia  (Figs.  177,  178),  has  published  an 
cconnt  of  a  method  of  inaking  counter-extension  with  adhesive  strips, 
rhich  he  h:id  employed  not  only  in  fractures  of  the  thigh,  but  als*>  of  the 
leg,  extension  being  made  with  the  lourni<|net  of  Petit.  A  broad  piece 
of  adhesive  plaster  also  is  made  to  encircle  tlie  pelvis,  in  ohUt  to  bind 
down  the  counter-extending  bands  more  firmly  to  the  iKidy.  Adtlitional 
strips  are  employed  wlien  they  seem  to  be  required.* 

H.  L,   Hodge,  also   of  Pliihnlelphia,  a<lopting    the  sarne   means  of 
counter-extension,  namely,  adhesive  pliister  bands,  has  modified  tlie  idea 

'  Homer,  Treutise  on  the  Practice  of  Surgery,  by  H.  H.  Smith,  1866,  p.  41T. 

*  Hart^borne,  Ibid.,  p.  41R. 

«  Gilbert,  Amer.  Joora.  M«3.  Sci.,  April,  1850,  pp.  410-424. 
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rf  Gilbert  by  securing  the  strips  of  plaster  to  the  sides  of  the  body  instead 
oi  the  perineum,  and  attaching  them  to  an  iron  rod  which  is  made  to 
Jtqect  from  the  top  of  the  splint  beyond  the  shoulder.^    (Fig.  179.) 

Loite,  of  New  York,  many  years  ago,  before  the  value  of  elevating 
4efoot  of  the  bed,  and  depending  upon  the  weight  of  the  body  to  make 


Fio.  177. 


D.  Gilbert'^  mode  of  making  oounter-extension  and  «xteo»iou. 

I  Anterior  and  posterior  counter-extending  adhesive  bands,  two  and  a  half  inches  wide, 
VNiiig  each  other  before  they  pass  through  the  mortise  holes.  2.  The  same,  crossing  at 
Ibi  ipper  part  of  thigh  and  perineum.  3.  Horizontal  pelvic  band,  which  may  be  three 
ktkm  wide.  4.  Extending  bands,  receiving  strap  of  tourniquet  in  the  hollow  of  the  foot. 
t.  Toamiqaet. 

KHmter-extension,  was  understood,  constructed  an  apparatus  by  which 
be  hoped,  in  some  measure,  to  obviate  the  inconveniences  of  the  perineal 
bid,  by  distributing  the  pressure  between  the  tuberosity  of  the  ischium 
md  the  groin.  He,  therefore,  supplied  his  splint  with  an  iron  brace, 
iztending  in  a  curved  line  from  the  upper  part  of  the  external  splint. 

Fig.  178. 


Gilbert's  apparatus  applied  in  a  case  of  fracture  of  both  thighs. 

jctly  across  the  body,  to  the  median  line,  and  cushioned  on  its  inner 
nee.  To  this  is  attacheil  the  anterior  extremity  of  the  perineal  band. 
this  arrangement  the  pressure  is  not  only  in  a  great  measure  removed 
1  the  groin,  and  from  the  vessels,  etc.,  on  the  inside  of  the  thigh,  but 
the  direction  of  the  counter-extension  is  in  a  line  with  the  axis  of 
hody.      The  posterior  extremity  of  this  band  is  secured,  not  to  the 

^  Hodge,  Amer.  Joum.  Med.  Sci.,  April,  1860. 
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v^,  and  is  ^cciinMl  t<t  tbo  body  at  this  puiut  by  a  luubknl  jiflvic  band. 
t*  aocnmp.uiyijig  illustnition  (Fi^.  IHM)  will  gtitticiejitly  explain  the 
uiiiiijig  featiiro8  of  the  Jip|>aratu8* 

The  appamtuft  ieveotud  by  l*r.  Burge,  nf  Bruoklyii,  in  bi>th  a  fi'actui'e- 

"  and  a  splint,  and  was  cunstracted  with  the  same  view  of  removing 

iure  from  the  front  of  the  groin.     Tlio  principles  involvefi  and  the 

jeml  plan  of  constrnction  will  be  sufficiently  explained  by  a  study  of 

ie  accompanying  wixidcuts.     (Figs,  181,  182.) 

Fuh  181, 


Burgee  lippanituB. 

Dr.  T.  W.  Simmons,  of  IIa«i;erhtowit,  Maryland,  who  declares  that  he 
unable  to  see  how  extension  ciin  bo  raadc^  in  the  flexed  position,  hiis 
instructed  a  8U9i»en«ion  apparatus  for  horizontal  extension  in  fractures 

Fio.  18*2. 


Biirg0'9  iipp»r&ttt«  applied, 

the  lower  extremities.     It  h  e/imposed  of  a  suspending  bar,  two  aide 
piHnta,  and  a  fix>t-pieee.     (Vip  183.) 
The  susjiending  bar  is  made  of  iron,  three  feet  long,  one  and  a  quarter 
inches  wide  in  it«  vertical  diameter,  and  three-«iuarters  of  an  inch  thick, 
h  is  tTimishi^l  with  sloti^,  and  eyes  for  suspension.     Tlie  two  side-pieces 
isplints  are  of  wood,  long  cnoui^h  to  extend  from  the  malleoli  to  the 
"r,  the  outer  splints  being  extende<I  above  the  ilium.     They  are  sepa- 
~  from  eiudi  other  by  two  strong  wires,  and  suspendeil  fi*om  tlie  sus- 
ensron  bar  l>y  leather  stnij>s,  which  are  made  fast  to  the  bar  by  the  aid 
'  metallic  ears,  through  which  the  stnips  pass,  the  metallic  ears  being 
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secured  in  the  slot,^  by  thumb-serews,  thus  [jrovidiiig  for  fMlnurtTunt 
fixntioD. 

The  a|»iiaratys  in  now  suspended  from  tlie  ceiling  hy  twif 
o1>liijuely»  as<  sf en  in  the  drawing,  to  the  book   in  the  ceil  ib 

brought  tlown  to  tlie  bed  and  tied. 

A  l>an<hige  is  then  raride  to  intdos<e  the  wbole  length  of  the  Hjiiini^fc^ 
from  the  ankle  to  the  groin,  by  continuous  turns  from  side  lo  $uU^ 
Upon  this  tlie  limb  is  hitd,  rind  then  the  foot  is  applied  snngly  t«*  tb 


Fic»,  183, 


T.  W.  Simmoni's  susjteniiioo-ejtlfiiitian  appiir*tns. 


foot-piece  and  made  fust  by  long  and  wide  adhe8ive  9tri[i8  laid  tlie  wli 
length  of  the  leg  and  passed  beneath  the  ibot-piece  ;  this  h  lo  be  rejnfor 
by  a  roller  if  nece??sary.     It  may  also  be  necessary  to  inclose  the  who 
length  of  the  splints  including  the  thigh   and   leg,  in  another  roU<l 
The  long  outride  splint  is  secured  to  the  body  by  a  pelvic  band  or  rolW 

Great  care  sijould  be  exercised  in  adjusting  the  bearings  m  that  t! 
liinb  doe^  not  fall  tn  the  one  sitle  or  the  other,  and  that  the  foot  appliett 
easily  and  at  the  proper  angle  to  the  foot-board. 

The  same  mode  of  suspension  and  extension  may  be  employed  io  oi^il 
a  box  or  a  plaster- of- Paris  splint,^ 

At  the  '*  German  Hospital,"  in  this  city,  under  the  observation  of  1 
late  Drs,  Krakow ixer  and  of  Guleke,  visiting  surgeons,  five  cases 
reported  as  having  been  treated  by  Buck's  extension  and  one  by  pla 

*  Simmons,  Amer,  Jimrii,  Med,  Sci,,  April,  1875. 
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Pari^.  Bnck*s  extension  Inid  given  the  best  results.  At  the  '*  Pres- 
bTtcrian  Hospital/'  n\so,  D\\  I).  iL  tStiniJson  reports  that  Buck's  exteii- 
mu  is  generally  eniployecL     Dr.  Alfred  C.  Post  eays : 

'My  orilinary  practice  is  to  treat  fractures  of  the  femur  by  exten- 
\mn  with  a  weight  an<i  pulley.  The  inethotl  seenhs  to  me  as  nearly 
^  pcrleet  as  any  plan  of  liuman  device  can  be,  in  promoting  the  comfoi't 
of  the  patient,  in  facilitating;  the  urinary  and  fecal  evacuations,  and  in 
betniriiig  union  withtmt  deformity.  In  some  cases  union  occurs  abso- 
btely  without  shorteniug,  sind  in  other  cases  the  shortening  is  so  slight 
3tf  auly  to  be  detected  by  careful  riicasuroment.  In  ca^es  carefully 
treate<l  by  this  method  it  is  nire  to  meet  with  shorteuitjg  much  exceed- 
ing half  an  inch.  I  have  never  seen  a  case  of  simple  fracture  of  the 
fmur  treated  in  this  way  in  which  there  was  any  such  shortening  or 
Jcfonaity  as  I  have  seen  in  some  cases  which  have  been  treated  by  the 
I  use  of  pWter-of- Paris  bandages/' 

Says  Dr.  Weir,  of  St.  Luke's  Hospital : 

^■\h  hospital  practice,  and  where  in  private  practice  I  ciin  myself 
I  *pply  plaster,  I  do  it ;  but  to  my  stiKlcnt^*  I  point  out  that  Buck's 
'  •ppamtos  is  a  much  Sfifer  method  for  them  to  use,  and  generally  for 

Kctitioners  whose  opportunities  k\r  ac<juiring  large  experience  ai^e 
:  because  I  find  that  unless  carefully  applied  nml  watched,  by  fre- 
[•|Ment  reopening,  etc.,  curvature  and  shortening  will  sometimes  occur 
r^iiperceived,  which  cannot  be  the  case  in  Buck's  apparatus." 

T1j<?  late  Dr.  Paul    F.  Eve,  Professor  of  Surgery  in  the  Nashville 

Htdical  College,  employed  the  plaster  of  Paris,  but  not  as  an  immovable 

*rin  fjf  tiressing.      Extension   and  counterH?xtensiun   are  made   as  in 

^'Jik  *  appamtus,  and  the  limb  is  exposeil  to  view  daily  and  sponged. 

^ii  onler  that  these  necess;iry  examinations  may  be  made,  the  phister  is 

^ppii^  according  to  the  Bavarian  method,  so  that  it  may  be  spreiid  open 

-^ithnm  breaking  the  splint. 

1  The  practice  of  treating  fractures  of  the  thigh,  as  well  m  all  other 
Bhu^ares  of  the  long  l>ones,  with  the  roller  alone,  and  without  either 
|NterJ  splints  or  extending  ap(»anitus,  first  suggested  by  Radley,  has 
BpMiw^l  in  this  country  but  one  distinguished  advocate,  the  late  Dr.  Dud- 
Bjt,of  Lexington,  Ky/  Nor,  with  all  my  respect  for  that  truly  great 
^^■poa,  can  I  pcrsumle  myself  that  the  practice  is  able  to  accomplish  in 
B^Mifwjreo  the  imlications  proposed,  nor  indeed  that  it  is,  at  least  in  the 
Byndit  lyf  inexperienced  surgeons,  wholly  safe.  Dr.  D.  of  Aberdeen, 
Hkl^  has  re|>orted  to  me  one  example  in  which,  after  the  application  of 
^^Vbondnge  by  a  pupil  of  Dr.  Dtidlcys^  to  a  negro  slave,  who  had  a 
Bhetiin*  of  tJie  femur,  death  of  the  limb  ensueil,  and  amputation  became 
■'tteowsary.  The  negro  wiis  sixteen  yeai*s  old,  and  healthy ;  the  fracture 
■Hi  cuuse<l  by  the  fall  of  a  tree  or  a  branch,  and  was  simple.  The 
■  wmilage  was  applied  from  the  toes  upwards  to  the  groin,  and  was  not 
Mpaeq  for  several  days,  at  which  time  the  wliole  limb  was  found  to  be 
HBMate  of  dry  gangrene,  with  the  exception  of  the  upper  twrntliirds  of 
HBlkigh,  which  was  swollen  enormously,  and  partially  gangrenous  as 
Kgh  tip  as  the  groin. 

^B^mcr.  Joura.  of  the  Med.  Sci.,  vol.  x\x,  p.  270;  Tmmylvanla  Joarnab  April, 
^^KjBotlA^a  Mei\.  und  Surg.  Joum.,  vol.  xxxiv.  p.  85. 
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Dr.  D.  says :  "  Having  heard  the  history  of  the  case  carefully 
observing  the  leg  and  the  lower  part  of  the  thigh  to  be  in  a  state 
gangrene,  and  seeing  the  marks  of  the  bandage  visibly  impressed 
surface,  my  opinion  was  made  up  at  the  time  that  the  gangrt 
resulted  from  pressure  of  the  bandage.  The  femoral  artery  at  tl 
was  in  a  sound  and  natural  state,  and  if  I  mistake  not,  after  t 
was  removed,  it  was  traced  to  the  point  of  obliteration  where  1 
grene  commenced,  and  where  the  impression  of  the  bandage  was  ol 
thus  far,  I  think,  it  was  of  natural  size  and  calibre.  Hence  the 
sion  is  inevitable,  that  the  death  of  the  limb  resulted  from  the  ] 
of  the  bandage,  and  not  of  one  of  the  fragments. 

"  It  was  a  curious  specimen  of  dry  mortification,  and  I  r^re 
did  not  use  the  means  of  preserving  it.  I  was  then  engaged  ii 
laborious  practice,  thirty  miles  from  home,  on  horseback,  anc 
quently  could  not  conveniently  spare  the  time  to  attend  to  it  as  a 
of  surgical  curiosity.  Dr.  H.  and  myself  cut  into  the  leg  in 
places,  in  order  to  examine  the  muscles,  arteries,  nerves,  etc.,  bi 
the  integuments  so  hard  that  it  was  really  diflScult  to  penetra 
with  a  knife ;  the  resistance  to  the  knife  was  more  like  that  of  dry 
wood  than  anything  else."^ 

It  would  seem  almost  superfluous  to  defend  the  use  of  side  or 
tion  splints  in  the  treatment  of  fractures  of  the  shaft  of  the  fen 
will  be  remembered,  however,  that  Radley,  of  England,  and  D« 
Kentucky,  treated  these  fractures  without  side  splints  and  withou 
sion.  In  1844  I  found  Jobert,  at  THopital  St.  Louis,  employi 
extension  without  side  splints.  Swinbum,  of  Albany,  rejects  sid< 
in  all  fractures  of  long  bones,  relying  solely  upon  extension ;  and  r 
I  have  been  informed,  Kronline,  of  Zurich,  has  recommended 
treatment  of  fractures  of  the  thigh  extension  with  the  weight  and 
without  side  splints. 

I  do  not  tliink  that  either  of  these  gentlemen  have  ever  mad 
converts  to  their  peculiar  views,  yet  it  may  be  well  to  give  to  the 
a  brief  consideration. 

Against  side  splints,  considered  independently  of  the  means  b; 
they  must  necessarily  be  maintained  in  position,  there  can  be  no 
objection.  It  is  only  the  constriction,  and  obstruction  to  the  fr€ 
lation  caused  by  the  bandages  which  bind  them  to  the  limb,  to  wl 
objection  can  be  made.  The  same  objection  would  hold  against 
applied  directly  to  the  skin,  which  by  Dudley  was  substituted 
si)lints,  but  in  a  much  greater  degree,  inasmuch  as  it  is  less  « 
moved  or  loosened  in  case  the  swelling  increa.^es  the  bulk  of  tl 
This  I  have  always  considered  a  valid  objection  to  the  roller 
immediately  to  the  skin  in  this  or  in  any  other  fracture,  and  aj 
tlie  reasons  wliy  the  plaster-of- Paris  dreSvsings  or  any  other  fom 
movable  dressing  is  relatively  unsafe.  In  a  degree,  also,  this  o 
holds  against  the  continuous  roller  as  a  means  of  holding  the  sj 
place. 

1  For  a  more  C()inj)lcto  account  of  this  interesting  case,  see  Buffalo  Mec 
vol.  xiv.  p.  193,  Sept.  1858. 
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t  If  side  splints  are  light,  properly  adapted  to  the  limb,  with  no  roiij^h 
Ir  uiie4Ual  hearings;  if  tliey  are  not  hound  too  tightly  to  the  limh ;  if 
lirr  CHU  be  loosened  or  removed  without  diyturhing  the  Hmb  and  are 
p  Mie<l  beyond  the  period  of  their  n-sefnlness,  they  can   do  no 

Ji  \e  they  give  important  aid  in  preventing  motion  at  the  seat  of 

fewture  and  in  maintaining  the  fra^metits  in  line,  Tiii.^  \b  especially 
ma  in  fractiii*es  oceurring  through  the  middle  portions  of  the  shaft  of 
pefemnr.  If  absolute  quiet  to  the  limh  could  he  insured  during  the 
liri<>d  of  union,  while  asleep  and  while  awsike,  if  the  patient  had  never 
Mcaiiioii  to  move  his  head,  shoulders,  or  nates,  the  protection  usually 
Mritd  by  gide  splints  would  he  less  needed ;  but  even  then  the  conieal 
wf&iL  limb  would  find  a  very  unecjual  and  inadeqiuite  support  upon  the 
^ight  surface  of  the  mattress. 

In  short,  in  my  opinion,  the  omisasion  to  employ  side  splints  in  most 
ttple  fractures  of  the  ehaft  of  the  femur  wouhl  greatly  increase  the 
^«er  of  non-union  and  of  deformity,  and  wouhl   therefore  be  inex- 

The  treatment  of  these  and  other  fnietures  by  plaster  of  Paris,  paste, 
lirch,  or  dextrine  has  been  already  considered  when  s|Kniking  of  the 
ittuent  of  fractures  in  general.  Thus  far  my  experience  will  not  war- 
it  me  in  recommending  the  iminovable  appamtus,  m  a  gen  end  plan  of 
ituient  in  fnietures  of  the  thigh, 
hi  tlie  fourth  edition  I  spoke  somewhat  more  favorably  of  the  results 
this  practice  as  <ieclare<i  by  some  of  die  house  surge^:>ns  of  Bellevue; 
11  more  lately  one  of  the  visiting  surgeons  has  puhlishe^l  some  statistics 
iich  indicate  a  better  average  result  than  has  been  hitherto  obtained 
f  other  metbotls :  but  having  since  learned  thut  these  statements  were 
<   '  '         '    !  upon  mesisurements  made  by  thcvSe  well-known  and 

f'  lves»  I  am  unwilling  to  accept  of  tliem  as  trustworthy 

liraony*^     For  a  review  of  Dr.  Vfin  Wagenen's  report  of  eases  treated 
the  planter  of  Paris  in  Bellevue  Hospital,  the  reader  is  referred  to  the 
upter  on  General  Prognosis. 

In  onler  to  assure  myself  as  to  whether  we  were  uble  to  make  longer 

i  stniighter  thighs  by  the  use  of  the  plaster  of  Paris  than  by  the 

li<*d  of  extension  as  employed  by  myself  and  others,  my  later  expe- 

ie<*  hixa  l>een  carefully  collated,  but  not  selected :  every  eiu^e  in  wbich 

«^(i|»ort unity  was  afforded  being  recorde<l,  and  the  results  being  con- 

IliecJ  by  my  own  testimony  and  the  testimony  of  othei*s.     The  facts 

^  obtaintHi  constitute<i  the  basis  of  an  tirtiele  written  by  me  fi>r  tlie 

tic  York  Medical  Journal^  and  publislied  in  the  August  number  for 

T4t  !#at   the  great  interest  taken  in   the  discussion  of  the  merits  of 

Mhiession's  pla^ter-of-Paris  dressings,  both  in  this  country  and  iihroad, 

ring  tlie  lant  few  yeai*8,  seemed  to  me  to  call  for  a  statement  of  expe- 

Vnd.  VL  B.  Sands,  N.  Y.  M«i.  .louriL.  June,  1871  ;  Dr.  J.  D,  Bmmt,  N.  Y.  Med. 
W,  8^pt   15,  1871  ;  Dr.  S.  H,  St,  Jubn*,  Arner  Jmuhl   M.-d  *Sii  ,  Jnlv,  1h:2. 
"    "    St  Jnhn*,  h\  th*?  lojthor.  Husiv  Ga?-,  » «^tc.,  M»y  m,  1878  ;   Dr,  8t  J  thrift's 
ill*?  Mod   ^ew8,  Sppt.  2ft.  1878;  Lot^ture  on  ^Frttctiires  of  the  Femur  in 
ijlevm.'  H«»gn.,  by  the  HUthor,  Med,  £let;oirdt  De<L\  1.  1877;  Dr  St  JubD«, 
,  before  Aciideiny  of  Med.,  N.  T.,  Muy  14,  187S»  Med.  R«c<)rd,  July  20, 
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rience  which  should  cover  a  large  number  of  cases,  although  it  could  not 
be  expected  iu  a  treatise  like  this  to  give  all  the  cases  in  detail,  as  nu 
done  in  the  journal  communication  already  referred  to.  Of  the  cases 
treated  by  plaster  of  Paris,  and  recorded  in  the  accompanying  tables,  t 
majority  were  from  the  hands  of  other  surgeons,  and  all  were  hospitil 
cases;  in  almost  every  instance  the  surgeon  treating  the  case  having  had 
a  large  experience  in  the  use  of  plaster.  With  very  few  exceptions,  the 
plaster  was  applieil  while  the  patient  was  under  the  influence  of  ether. 
After  the  plaster  was  applied  most  of  the  patients  walked  about  with 
crutches ;  but  there  were  pretty  frequent  examples  in  which,  for  one  rea- 
son or  another,  this  was  found  impracticable,  and  the  patients  remained 
in  bed. 

The  amount  of  shortening  has  six  times  exceeded  one  inch.  A  con- 
siderable bend  at  the  seat  of  fracture  has  occurred  six  times ;  anchylows 
of  the  knee,  requiring  surgical  interference,  has  occurred  six  times,  and 
in  almost  all  cases  it  has  been  more  troublesome  than  it  is  usually  found 
to  be  after  other  plans  of  treatment ;  once  gangrene,  amputation,  and 
death  followed,  and  once  abscesses  of  the  leg,  paralysis,  etc. 

The  cases  reported  as  treated  without  plaster  were  all  treated  by  my- 
self.    The  method  adopted  being  in  the  case  of  adults  essentially  that 
which  is  known  as  Buck's  extension,  but  which  I  have,  as  will  hereafter 
be  seen,  considerably  modified.     In  the  case  of  children,  the  method  has 
been  uniformly  that  which  I  shall  hereafter  describe  in  its  proper  place 
as  the  method  preferred  by  me  in  these  cases ;  permanent  extension,  such 
as  is  used  in  Buck's  apparatus,  being  very  seldom  employed.     Not  one 
of  these  limbs  luus  presented  an  excessive  shortening — one  inch  being 
the  maximum.     Not  one  is  bent  at  the  point  of  fracture.     None  of  the 
patients  had  bedsores,  or  troublesome  anchylosis  at  the  knee-joint.    In 
one  there  was  delayed  union.     Case  23  has  been  measured  by  many  of 
the  gentlemen  connected  with  Belle\nie,  and  all  agree  that  the  broken 
limb  is  longer  than  the  other,  yet  it  united  promptly,  and  he  walks  with- 
out a  halt.    We  have  ])een  unable,  thus  far,  to  find  any  other  exjJanation 
of  the  increased  length  except  the  now  well-established  fact  that  the  nor- 
mal lengths  of  thighs  an<l  of  other  long  bones  are  pretty  oflen  unequal 
and  that  probably  this  limb  was  originally  longer  than  the  other.    The 
experiments  of  Reid'  and  of  others  have  conclusively  shown,  I  think, 
that  it  is  impossible,  unless  at  least  fifty  or  one  hundred  pounds  weie 
employed  in  the  extension,  to  stretch  the  muscles  beyond  their  nonnal 
length.     If  a  limb  after  fracture  and  bony  union  is  found  longer  Aan  its 
fellow,  no  doubt  it  was  longer  ])efore  the  fi-acture.    We  cannot,  therefore, 
appreciate  the  objection  made  l)y  Dr.  Sayre  to  permanent  extension  by  a 
weight  and  pulley,  that  it  endangei-s  a  total  separation  of  the  fragments, 
and  conse(juent  non-union.      Five  children  and  one  adult  had  perfect 
limbs ;  or,  if  we  are  permitted  to  include  the  case  in  which  the  limb  ia 
lengthened,  two  adults  have  recovered  with  perfect  limbs. 

1  Rcid,  W.  W.,  BiifT.  Mod.  and  Surg.  Journ.,  vol.  vii.  p.  134,  Au^.  1851. 
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Sreoletf  with  Pltuier  of  Paris,  Ckmtinuoua  Poller,  MathieMon^t  Method. 
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II 
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l( 

99th  St. 
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ti 

2 
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CI 

t« 
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u 

It 
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i( 

II 
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1 
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i( 
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11 

(1 

r  Below 
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II 
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II 

u 

Park. 
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/  Paralysis,  ab- 

(( 

t.     scees,  etc. 

Compound. 
Simple. 

11 
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Bellevue. 
99th  St. 

i 

f  Gangrene, 
\     amp.,  death. 

be  seen  that  the  fir8t  tabic  includes  two  cases  in  which  serious 
isued.  In  Case  30  gangrene  supervened  on  the  third  day  after 
ent,  and  on  the  second,  after  the  dressings  were  applied ;  ampu- 
s  made,  and  the  patient  died.     In  Case  27  the  plaster  was  ap- 

the  fifth  day  after  the  accident  (November  13,  1873),  and 
twenty  days  later,  when  the  patient  found  he  had  no  sensation 
mb  below  the  knee ;  the  leg  was  also  much  swollen  below  the 
lobsequently  abscesses  formed  in  the  leg,  large  sloughs  occurred, 
»lcaneum  became  carious. 

>f  the  preceding  cases  are  reported  at  more  length  in  the  num- 
e  New  York  Medical  Journal  for  August,  1874. 
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Cases  treated  by  myself  ,  by  my  own  and  Bucket  Methods. 


No. 
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a 
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" 

These  two  constitute  the  only  examples  of  serious  accidents  whick 
might  possibly  have  been  due  to  the  mode  of  dressing,  in  the  table  of  90 
ca.ses,  which,  as  has  already  been  explained,  were  recorded  without  sdw- 
tion ;  but  they  are  not  all  which  have  come  under  the  writer's  notice. 
In  one  case  at  Bellevue  an  enonnous  perineal  slough  was  caused  by  die 
pressure  of  the  plaster.  In  addition,  also,  to  the  case  of  gangrene  and 
death  included  in  the  first  of  the  preceding  tables,  the  following  have  to 
be  recorded : 

Lizzie  Gibbons,  i^t.  24,  fell  upon  the  sidewalk  and  broke  her  thi^ 
about  six  inches  above  the  knee-joint.  She  was  carried  to  Bellenie 
Hospital,  and  on  the  same  day,  under  the  influence  of  ether,  and  with 
limb  extended  by  pulleys,  plaster  dressings  were  applied.  Twenty-foor 
hours  later  the  toes  looke<l  dark,  and  the  splint  was  opened  about  the 
foot.  On  the  following  morning  the  house  surgeon  found  the  limb  cold, 
and  sensation  greatly  impaired.  The  dressings  were  at  once  opened 
freely.     Death  took  place  on  the  third  day. 

Charles  Grim,  a^t.  ()2,  admitted  to  Bdlevue  Jan.  2,  1871,  with  t 
fracture  of  the  cervix  femoris,  which  had  just  occurred  from  a  fall  on 
the  ice.  On  the  fourth  day  plaster  of  Paris  was  applied  with  the  aid  of 
ether  and  pulleys.  Two  (lays  later  the  record  reads :  "  Patient  has  t 
large  sore  on  sacrum,  extending  almost  to  the  loins ;  splint  taken  off; 
extremities  cold  and  blue ;  pulse  felt  with  difficulty ;  suffering  from  some 
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[loea ;  lungs  emphysematous,  and  old  fracture  (?)  somewhere ;  this* 

he  died/' » 

le  two  following  cases  deserve  to  be  mentioned  in  this  connection, 
nuch  as  the  class  of  casualties  to  which  they  belong  are  chiefly  inci- 
il  to  the  plaster-of-Paris  method.  In  no  other  form  of  dressing  have 
^thetics  been  employed  so  universally. 

>hn  Stockander  was  admitted  to  Bellevue  August  2,  1872,  with  a 
ure  of  the  left  femur  below  the  trochanter.  Buck's  extension  was 
led  at  first,  and  on  the  eighteenth  day  the  patient  was  placed  under 
nfluence  of  ether,  the  pulleys  attached,  and  the  application  of  the 
er  commenced.  The  breathing  was  soon  observed  to  be  gasping, 
r  was  withheld  a  few  minutes,  when,  as  the  breathing  became 
ar,  it  was  resumed.  Soon  after  the  pupils  rapidly  dilated,  the 
hing  ceased,  and  in  a  few  minutes  more,  in  spite  of  every  effort  to 
citate  him,  death  supervened.  There  is  every  evidence  to  sustain 
pinion  that  the  ether  was  given  carefully  and  in  the  usual  manner.^ 

the  case  of  Mary  Shules,  No.  11  of  the  second  table,  ether  was 
aistered  for  the  purpose  of  applying  plaster  ;  and  while  extension 
pulleys  was  employed,  and  the  bandages  were  being  applied,  ''  she 
«ly  ceased  to  breathe,  and  her  face  became  purple.*'  By  prompt 
:  to  various  expedients,  including  Marshal  Hall's  method,  Sylves- 
method,  and  electricity,  she  was  rescued.  "  Dr.  Figaro  thinks  her 
•ation  was  completely  suspended  two  or  three  minutes."*  The 
pt  to  apply  plaster  was  then  abandoned,  and  Buck's  extension  sub- 
ed,  with  the  result  of  giving  her  a  limb  shortened  only  three-eighths 

inch. 

(hall  hereafter  mention  another  case  of  gangrene   causeil  by  the 
T  dressing,  in  connection  with  fractures  of  the  femur  in  children. 
Iroth  has  notice<l  the  greater  fretjuency  of  non-union  under  the 
:r-of-Paris  treatment;  and  my  own  attention  has  been  called  re- 
dly to  these  cases. 

B.,  a  laboring  man,  iet.  60,  fell  Oct.  25,  1875,  breaking  his  right 
•  near  its  middle.  On  the  following  day,  with  pulleys,  the  leg  was 
ded  until  it  was  said  to  be  as  long  as  the  other,  and  then  the 
T-of-Paris  splint  applied.     He  left  his  bed,  and  was  allowed  to  go 

on  crutches  at  the  end  of  one  week,  as  recommended  by  the 
ates  of  this  method.  The  apparatus  was  removed  at  the  end  of  six 
S  when  the  limb  was  crooked,  and,  as  the  n::>n  thought,  not  united, 
lurgeon  did  not,  however,  recognize  the  failure  to  unite  until  some 
later, 
is  man  consulted  me  about  seven  months  after  the  accident.     I 

only  fibrous  union  of  the  fragments,  the  limb  being  bowed  out  at 
:)int  of  fracture,  and  perfectly  useless. 

Comparison  of  the  Results  of  Treatment  of  008  Cases  of  Fracture  of  the  Femur, 

eUevue  Hospital,  bv  Frederick  E.  Hvde,  M.D.,  New  York.     New  York  Med. 

,  October,  1«74,  n/SOS. 

ath  frr)ni  Ether,  bv  W.  B.  Dunnini;,  M.D.,  Actins:  House  Surt^eon,  Bellevue 

ttl.     New  York  Med.  Kec,  October  1,  1872. 

w  York  Med  Jnurn.,  August,  1874.  p.  134. 
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111  July,  1875,  Dr.  Glass,  House  Surgeon,  called  mv  attL-iiijuii  )«^  i 
siitnlar  rase  whicli  liad  been  treuttMl  in  Bellevue  Hospital. 

A  danger  in  tlie  use  of  pla^ster  of  J:*iiris  as  a  dres:e.)ng  for  compxmd 
fracture  of  the  femur  has  not  hitherto  been  mentioned,  namt.'ly.  wti  m 
case  of  a  secondary  haemorrhage  from  tlie  femoral  artery*  it  wodii  W 
impossible  to  compress  the  artery  over  the  pubesi,  in  Scarpii*8  j^paoe.  •» 
at  any  other  suitable  point,  and  the  patient  might  die  before  fmm 
eoiild  be  given.  In  eases  of  compound  fi-acture  of  the  femur,  frmn  pat- 
shut  injuries,  such  secoudary  hamioiThages  are  not  very  unco tu tin m-  nM 
snch  a  liieninrrha^^e  hsis  occurred  when  the  femur  has  been  h\ 
oblii|uely,  and  tln'ust  through  the  tlesh,  and  has  in  it^  course  su 
the  femoral  arteiy,  or  has  passed  so  near  to  it  as  to  have  caused  a  Julur- 
quent  sloughing  of  the  artery. 

I  do  not  see  Imw  one  is  to  provide  for  such  a  possible  accident;  mtit 
SI  fenestra  *ipj)Osite  the  Avound  would  not  give  space  sufficient  to  ^e^Tmt 
the  bleeding  vessel;  and  a  sufficient  fenestra  over  the  groin  tninht  m> 
much  weaken  the  splint  a.s  to  render  it  of  little  or  no  value.  The  imxi- 
dent  has  occurred,  and  may  occur  again ;  the  surgeon  ought,  thcrdbrf, 
in  ease  he  uses  the  pla.ster  after  a  compound  fnicture,  m  for  m  |>05*ii»k% 
to  provide  an  opening  sufficient  for  a  free  approach  to  the  upper  jkirfinii 
of  tlie  femoral  artery,  in  (»rder  that  pre,'^sure  could  be  applie*!  nw\  tk 
bleeding  controlled  until  the  vessel  was  securefl. 

In  no  other  limb  than  the  thigh  is  this  danger  so  imminent  for  tbe 
refison  tliat  nowhere  else  are  the  vessels  which  are  liable  to  rupture  so 
large* 

It  has  been  almost  the  constant  practice  of  late,  in  this  countryjU» 
employ  ether  and  the  |uilleys  while  applying  the  plaster,  and  thif  iS 
cotisideretl  one  of  the  great  essentials  ta  success*     It  is  pro|^»er,  then,  to 
put  into  the  account,  as  against  this  nietljod,  the  danger  from  anje*- 
thetics;  and  to  inrjuire,  perhaps,  whether  the  usual  danger  attending  xh^ 
exhibition  of  these  agents  is  not  increased  by  the  condition  of  forced 
decubitus,  and  of  exteusion  to  which  the  patients  are  subjected  while  iF^  ' 
pla^iter  is  being  applied, 

A  case  rep<»rted  to  the  South  Carol ijia   State  Medical  Association,  i 
1874,  by  Dr,  Hobert  W.  Gibbes,  of  Colunibia,  S.  C,  fnrnishc-s  the  fire 
opportunity  yet  presented  to  me  to  obsen^e  in  the  autopsy  the  result  <^^^ 
treatment  in  a  case  in  which  jdaster  of  Paris  has  been  employed  accoi 
ing  to  the  method  just  described.     Dr.  (iibhes  has  been  kind  enoa^  t< 
send  me  the  specimen,  and  also  pliotugraphs,  from  wtuch  the  accompany-- 
ing  woodcuts  were  made, 

Mr.  J,  II,  W.,  tet-  8*^,  weighing  H>5  pounds,  enjoying  i^bust  health^ir 
fell  eighteen  feet,  January  2,  1^73,  striking,  as  he  thinkii,  up«»n  ihe53 
right  hip.     Dr.  Gibbes  was  called  and  detected  a  fracture  of  the  righu:^  ^ 
femur  just  below   the  trochanters.     Fifteen   hours  after   the    ac<  ^ - 
Dr.   Gibl»es,  assisted    by  other  surgeons,  applied  '"the  plasternii 
dressing  after  the  welbknowu  method  in  vogue  ftir  several  year^^  ]i.^-     " 
Bellevoe  Hosj)itat,  my  venerable  patient  being  kept  for  some  time  su- 
pended  above  the  tjdde  and  fully  under  chloroforra," 

On  the  fourth  day  he  made  an  attempt  to  walk,  but  the  attempt  was 
not  resumed  until  about  the  eighteenth  day,  after  which  ""he  began  to 


^i 


th^  ^  J 
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ftfound  liis  rofim  daily.*'  The  tip  pa  nit  us  wajs  reTnn\e^j  on  the  forty- 
*iav.  Tht*  union  was  firm,  and  the  linih  apjieared  to  be  shorlened 
i^uarters  of  an  inch,  as  determineil  by  several  careful  measure- 
L  On  the  -9th  uf  June,  ahout  six  months  after  tlie  accident,  he 
of  apoplexy.  At  the  autopsy  it  was  found  that  the  femur  was 
m  just  below  the  trochanters  into  three  fnigments. 


FlO.  1H4, 


Fio.  185. 


Pottarior  view.  Anterior  view. 

Ag  B.  C,  tbree  frftjpmeiiU ;  </,  boDj  bHdg«. 


t  TOfltilt  of  the  ti^eacnient,  consi<iering  his  age  and  weight,  was  all 
k)uld  have  l»een  expectt*d;  and  the  preference  given  to  the  plaster 
e  particular  cxi^e  was  judicious;  but  the  point  to  which  I  desire  to 
the  attention  of  the  readier  is,  that  the  K|»ccioH'n  docs  not  sustain 
laim  made  by  certain  adv(K!ates  of  this  method,  that  it  is  able  to 
Kit  a  shortening  in  all  cases.  In  this  ca^e  ihcre  is,  according  to  the 
irement^  made  before  death,  a  shortening  of  three-quarters  of  an 
An  examination  of  the  specimen  convinces  me  that  it  is  some- 
more ;  but  however  this  may  be,  one  thing  is  certain,  the  limb 
ttied  to  the  same  degree  that  it  would  have  done  if  no  appanitus 
?ver  had  been  employed.  It  sliortened  untd  the  upper  end  of  the 
fragment  struck  and  was  arrested  by  the  neck»  The  appai'atus 
wl  tlie  patient  tc»  walk  sooner  than  he  could  otherwise  have  done ; 
kis  iB  a  considemtion  of  more  importance  often  in  an  old  man  than 
mgth  or  form  of  the  limb,  and  I  doubt  whether  any  other  phin 
I  have  made  the  limb  in  this  case  any  longer, 

;  John  T*  Ilodgen,  of  St.  Louis,  in  a  paper  on  the  '*  Value  of  Ex- 
m  in  the  Treatment  of  Fractures  of  the  Femur/*  and  esj>eciaUy  as 
his  mode  of  suspension*  speaks  of  the  attempt  to  accomplish 
plasteTHjf-Paria  splint,  ixs  a  proposition  too  absurd  to  deserve 


t 
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serloii.4  coTisidenitioQ ;  and  in  justtfiaitinn  of  this  statement  be  lisd  giftn 
several  uiismswerulile  auntomicii!  ;tnil  stirgiciil  facts,* 

It  will  be  necessary  to  iloscribe  n  little  mcjre  in  detjiil  than  ban  W.a 
done  hi  the  cliupter  devoted  to  the  genend  considenition  of  fructQr^ 
the  method  of  ap|jlytiig  the  jjliLSter  of  Paris  in  fractuj*^  of  tb«^  t!n;:ii 
which  was  formerly  adopu^d  at  Bellevue,  I  my  *"  formerly/'  becaux- 1 
have  not  seen  it  employed  in  any  recent  case  at  Bellenje  dufinir  dir 
last  two  years.  Certainly  if  it  ha^  been  employed,  the  practice  is  vm 
exceptional. 

A  pinster-of- Paris  bandage  is  applied  to  the  foot  and  leg  some  hours 
before  the  complete  dressing  is  made.  It  is  better  that  tlii?.  shoulfi  i«e 
done  twelve  or  twenty -four  hours  before,  in  order  tJ»at  dm  porti«nj  <{ 
the  apparatus  may  become  solid,  and  not  remain  liable  to  be  inrirTit'*'!. 
or  pressed  inwards  toward  the  limb  when  extension  is  applie<L  an-l  li- 
in  order  that  the  surgeon  may  kno^v  by  an  examination  of  the  ton*  utt*t 
the  lapse  of  a  sufficient  time  that  the  dressing  is  not  too  tight. 

This  section  of  tlie  apparatus  should  extend  from  a  little  abovr  iW 
uietatiirso-phalangeal  articulation  r*f  the  t<x*s  to  about  the  junctioti  uftlie 
middle  and  lower  tliirds  of  the  le^.     Instead  of  the  soft  woollea  cloth, 
which  is  generally  to  be  preferred  in   the  upper  part  of  the  lini^   ^ 
may  here  lay  next  to  the  skin  a  sheet  of  cotton-battings  and  this  - 
he  thicker  over  the  instep  and  jd>ove  the  heel  than  elsewhere.     \\' 
not  take  too  many  precautiuus  in  protecting  the  limb  about  ilic  >' 
from  undue  pri'ssure.     It  will  lie  rememljeretl,  also,  that  while  nt  iW 
ankle   the  splint  should  be  thick,  composed  of  five  or  six  cotijw*outae 
turns  of  the  roller,  it  may  be  light  upon  the  foot,  and  near  tlu*  u{)j)er 
end  of  the  splint  upon  the  leg. 

While  the  dressings  are  heing  applied,  and  until  tliey  have  liardeiieiU 
the  f  lot  must  he  held  carefully  at  a  right  angle  with  the  leg,  and  m  ^ 
proper  line  as  to  invei'sion  or  cversion  ;  but  the  assistant  uinst  i:il*'  i-irt 
that  he  does  not,  with  his  hand  or  fingers,  indent  the  plaster. 

A  temporary  congestion  of  the  toes  almost  always  ensues  iipv»a  1 1**" 
ap]>lication  of  tlie  bandage,  but  this  usually  subsides  within  twenty-fot^^ 
hours.     If  it  does  n^it,  the  bandage  is  too  tight,  and  mu&t  be  cut  oncn* 

In  applying  the  final  dressings  on  tlie  following  day,  or  when  tue  fin^^ 
divssing  has  becoine  solid,  the  patient  is  laid  upon  a  bed  composed  '^^^•^ 
tw(j  or  tliree  mattresses,  or  of  a  sufllcient  numljer  of  folded  blanket*.  ^^^^^. 
loins,  shoulders*  and  head  resting  upon  the  bed  thus  constructed,  whil    ^ 
his  hips,  thighs,  jind  legs  extend  beyond  the  bed.     In  order  to  sup|Hir 
the  lower  portion  of  the  body  in  this  position  a  piece  of  a  cotton  mller^ 
three  inches  wide  and  two  yards  long,  having  been  lubric^tal  with  swi*4*r ' 
oil,  is  passed  under  the  pelvis,  and  tied  above  to  a  bar  supported  by  *^ 
stanchion,  as  seen  in  the  woodcut  (Fig.  186),     Various  methods  of  suj>-^^ 
porting  the  pelvis  have  been  devise^l,  but  tJiis  is  the  most  sun  pie  antf- 
efficacious.     The  piece  of  bandage  is  directed  to  be  softened  with  oil.  inc~ 
order  that  it  may  be  easily  withilrawn  when  the  dressing  is  hard:  but  i9^ 
it  ha.s  not  fonned  a  cord  this  may  not  be  necessary,  and  it  is  sometime^^ 
cut  off  and  left  inclosed  with  the  splint. 

Hodgen,  St.  Louis  Med.  und  Surg,  .ruuni.,  Aprif^  1878, 
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!he  won  stanchion,  wrapped  with  woollen  eLith,  is  now  brought  af^ainst 
^perineam,  and  tlie  pulleys  made  fa^^t  to  the  foot  by  a  noose  of  cotton 
idftge*     Moderate  extension  ie  made,  sufficient  to  su[)port  and  steady 

limh,  but  not  sufficient  to  overcome  the  shortening. 
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to  make  tmdiie  pressure,  two  or  three  thicknesses  of  cloth  tnAT  bi*  pintle 

or  eotton -batting  raay  be  used  instead. 

Everything  being  ready,  the  as,^istant  plac'es  the  {mtient  cotapltteiT 
under  the  influence  of  an  anaesthetic,  and  then  exten^iao  iji  imMie  iiti 
the  pulleys  until  the  limb  is  restored,  if  possible,  to  the  loiiiie  kagth  i^ 
the  other, 
|L  Tlie  bam  luges,  tilled  with  dry  ]>bi8ter,  and  previoujily  soakal  a  fet 
Hainutes  in  water,  are  then  applied  from  below  upwanls,  inelnditiL!.  finalh, 
the  pelvis  as  high  a.s  the  loins.  At  no  point  must  they  be  dnn^  r 
but  only  with  sufBuient  firmness  to  insure  their  aecurate  adtt|'Uu-u  v 
the  limb-  Three,  four,  or  five  thickne^es  are  re(|uirc»d,  aeeordmg  to  tb 
size  of  the  lioib,  or  tbe  jige  of  the  putient.  In  front  of  the  groin,  whm 
the  .s|dint  is  most  liable  t<>  become  broken  when  the  patient  get«  up,  ihftr 
should  be  kid  two  or  three  strips  of  binder's  boiinl,  or  unrrow  luetii] 
strips,  tin  or  zinc.  , 

After  each  successive  layer  is  applied,  the  surgeon  will  eprinkie  a 
little  dry  powder  upon  the  surface,  and  smooth  it  over  with  hii»  btfid 
previously  dipped  in  water.  As  soon  as  the  plaster  h  hard,  osaaUy 
witliin  twenty  or  thirty  minutes,  the  suspending  apparatus  is  removed, 
and  tbe  patiHit  placed  in  be<L 

T}u)se  snrge<uis  who  omit  to  include  the  foot  and  ankle  in  the  plarter  I 
splint  do  not,  I  tliink,  avail  themselves  of  the  most  important  and  most 
relialde  means  of  making  the  little  extension  that  can  be  maile  pennir 
netitly  in  this  form  nf  dressing.  When  tbe  limb  shrinks,  the  condyle*  of  I 
tbe  femur  suid  tbe  ealf  nf  the  leg  offer  very  imperfect  or  no  resistaace  lo 
tbe  action  of  the  muscles  of  tbe  thigh,  and  extension  is  comjtlelely  lo^. 
Let  it  be  understood,  also,  that  the  author  dtyes  not  recommend  that  the 
perineum  shall  be  made  the  point  of  counter-extension ;  and  in  tkii  be 
is  sustained  by  the  majority  of  those  who  have  used  this  dressing:  and 
the  shrinkage  of  the  muscles  of  the  tldgh,  which  soon  ensues,  renders  it 
equally  impossible,  ordinarily,  to  maintain  permanently,  against  the  udI; 
slightly  conical  surfiice  of  the  upper  puriiou  uf  the  thigh,  any  effectir^ 
coimter-extension.  I  tliiuk,  with  Dr.  Hodgen,  that  the  propoaitioB  is  ab- 
surd, aTi<l  I  do  not  see  how  any  rwtlly  practical  surgeon  can  entertiun  it. 

Tbe  patient  can,  in  most  ea^^es,  leave  his  bed  by  the  third  or  fourtli 
day  after  the  splint  is  applied.  If  he  keeps  nut  of  bed  the  limb  will  Dot  J 
shrink  as  uiuchi  and  the  necessity  for  readjustment  will  less  often  iim\  I 
But  he  cannnt  renuiin  in  tbe  ere<:'t  position  all  the  time,  and  at  the  be*t  j 
there  will  be,  a^  experience  shows,  opportunity  enough  for  the  liiab  lo  I 
shrink,  and  for  the  apparatus  to  become  loose.  In  case  it  becomei*  loose  I 
it  caniiot  be  refitted  by  cutting  out  a  portion  and  folding  the  sf»liDt  jn  ' 
again,  since  it  is  too  inflexible,  and  will  not  be  made  to  bear  upii  ib^ 
same  points  as  before.  At  Bellevue,  when  a  plaster  dressing  beo»JiDcs  J 
Inose  it  is  always  removed  and  a  new  one  app!ie<l  in  the  same  manner  ^  | 
at  first.  I 

Finally,  having  considered  somewhat  at  length  the  leading  plmi^  ^'\ 
treatment  which  have,  from  time  to  time,  been  suggested  and  employ^' 
bv  our  best  surgeiuis  both  at  home  and  abroad,  I  desire  to  describe  iw 
greater  detail  thtjse   methods   and    forms  of  apparatus  which  my  *'^, 
experience  has  taught  me  to  prefer.  I 


FBAGTURES  OP  THE  SHAFT  OF  THE  FEMUR. 


497 


Aa  to  posture,  my  opinions  are  in  accord  with  the  opinions  of  a  vast 
jority  of  the  most  experienced  surgeons  of  the  present  day.  The 
ligiit  position  will,  on  the  average,  give  the  best  results.  Garefiil 
isnrements  made  by  myself  in  several  hundreds  of  cases,  a  portion 
rhich  have  been  published  in  my  statistical  tables,^  have  demonstrated 
;  the  average  shortening  of  the  limb  is  greater  after  any  method  of 
tment  in  which  the  flexed  position  is  employed,  than  after  treatment 
1  extension  in  the  straight  position.  Whether  this  statement  ought  to 
iide  broken  femurs  treated  by  Dr.  Hodgen's  method  I  cannot  say, 
e  I  have  not  measured  many  limbs  treated  by  his  method,  and  he 


Fifl.  188. 


Fig.  189. 


lymniUd  fracture  of  the  femur;  treated 
without  permanent  exteneion. 


Fracture  of  femur  just  below  trochanter 
minor. 


i  not  given  to  the  profession  any  exact  statistical  record  of  bis  own 
iiltB.  I  must,  however,  stiite  my  conviction  that  the  average  results 
these  cases  will  fall  a  good  deal  short  of  the  average  results  obtained, 
?n  proper  extension  is  employed,  in  the  straight  position.  These 
le  carefully  recorded  observations,  and  my  later  observations,  have 
>  shown  that  the  flexed  position,  contrary  to  the  reiterated  statements 
DOSt  of  its  advocates,  is  more  apt  to  entail  angular  deformity.  Fig. 
is  a  fair  illustration  of  what  I  have  seen  occur  more  than  once  when 


»  Fracture  Tables,  by  F.  H.  Hamilton,  1853. 
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the  flexed  position  has  been  adopted ;  a  condition  which  is  imp 
when  proper  extension  is  employed  in  the  straight  position. 

There  are  a  few  who,  rejecting  the  flexed  position  in  fractares  rf  the 
middle  of  the  shaft,  still  declare  for  this  position  a  preference  when  the 
fracture  occurs  just  below  the  trochanters,  and  in  the  case  of  fractureB 
at  the  base  of  the  condyles. 

According  to  Malgaigne,  who  ha«  devoted  especial  study  to  this  sub- 
ject, there  is  no  satisfactory  evidence  in  favor  of  the  flexed  position  when 
the  fracture  occui*s  below  the  trochanters.  It  is  not  directly  forwards, 
but  forwards  and  outwards,  that  the  lower  end  of  the.  upper  fragment  is 
carrieil  by  the  action  of  the  psoas  magnus  and  iliacus  intemus:  so  that  in 
order  to  meet  the  supposed  indication  it  would  be  necessary  to  carry  the 
lower  part  of  the  limb  outwards  also,  a  position  which  would  certainly 
be  found  inconvenient,  if  not  actually  impracticable,  in  the  majority  of 
cjises.  Nor  can  the  tendency  of  the  upper  fragment  to  advance  in  the 
forward  direction,  and  consequently  to  separate  from  the  lower,  be  met 
effectually  by  posture  alone,  unless  the  thigh  is  completely  flexed  upon 
the  body.  Indeed,  it  is  apparent  that  the  position  of  moderate  flexion 
will  rather  favor  the  action  of  those  muscles  which  are  supjxised  to  be 
chiefly  responsible  for  the  displacement.  When  the  thigh  is  extended 
upon  the  body,  the  psoas  magnus  and  iliacus  intemus  are  acting  in  the 
direction  of,  and  nearly  parallel  to,  the  axis  of  the  femur,  and  cott^e 
quently  to  a  disadvantage ;  but  when  the  limb  is  lifted,  their  action  is  more 
nearly  at  a  right  angle  with  the  shaft,  and  their  ability  to  displace  the  frag- 
ment is  greatly  increased. 

Moreover,  it  ouglit  to  be  understood  that  broken  bones  are  seldom  or 
never  displac-(Ml  or  separated,  in  the  same  manner  they  would  be  if  thet 
were  not  surrounded  with  many  other  structures  which  have  suffered  little 
or  no  disrupticm  :  they  pass  each  other,  but  do  not  sepjirate  widely,  king 
held  togetlier  by  shreds  of  periosteum,  muscKnri,  tendons,  ligaments,  etc. 
The  same  happens  when  this  bone  is  broken  just  below  the  trochanter?: 
the  upper  fragment  lies  always,  or  almost  always,  in  immediate  contact 
with  the  lower,  and  whatever  force  is  brought  to  bear  upon  the  lower 
fragment  more  or  less  directly  influences  the  upper ;  we  can  then  by 
extension  applied  to  the  leg,  draw  down  not  only  the  lower  fragment 
l)Ut  we  can  drag  into  line  the  upper  fragment.  No  doubt  in  this  attempt 
we  shall  meet  with  some  resistance  from  the  muscles  above  named:  but 
experience  has  always  shown  that  even  moderate  extension,  applied 
steadily  and  without  interruption,  seldom  or  never  fails  to  overcome,  w 
a  great  measure,  the  resistance  of  the  most  powerful  muscles.  We  con- 
stantly avail  ourselves  of  this  principle  in  overcoming  the  abnormal  con- 
traction of  muscles  in  connection  with  disejiseil  joints,  in  the  reiluction 
of  old  dislocations,  and  in  many  other  ways. 

Whatever  the  advocates  of  flexion  in  fractures  of  the  femur  may  say 
to  the  contrary,  they  are  never  able  in  this  position  to  employ  effiective 
extensicm  and  counter-extension.  A  careful  examination  of  all  the 
double-inclined  j)lanes  which  have  been  devised,  including  Nathan  R. 
Smith's  and  Dr.  Jlodgen's  suspending  apparatus — I  say  it  with  aB 
resj)ect  for  these  distinguished  surgeons — it  appears  to  me,  ought  lo 
convince  any  experienced  observer  that  such  is  the  fact.      Whatever 
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PBier  excellences  they  may  possess,  tlji8  does  not  belong  to  them.  But 
■aLteiision  is  of  all  the  indications  of  treatment,  that  Avhich  is  of  the 
fcrcatest  imfH>rtance  in  ne«irly  all  fractures  (»f  tlic  iliigli,  and  no  less 
KipurUint  in  the  upper  third  than  in  the  lower.  Indeed,  it  in  of  more 
■sportiince  in  ca^^e  of  a  fracture  throy^h  the  upper  than  in  the  ease  of  a 
Br.  hroiigh  the  lower  third,  since^  as  my  mea.surement.s  have  shown, 

■l  i  the  point  of  fracture  the  greater  is  the  tendency  to  shorten, 

^k  conp*e«|U€^uce  of  the  action  of  thoae  powerfiil  muscle^s  which,  arising 
H>ove,  have  their  insertions  into  the  lower  fi-ajjjment. 
H  In  the  case  of  all  those  double-inclined  planes  where  the  Viody  rests 
Bk>ii  a  bed,  there  can  be  no  counter-extension  except  the  weight  of  the 
Helvb  and  its  con  tenths.  It  will  not  do  to  fasten  the  pelvis  to  the  bed  by 
Handfi.  as  every  one  who  chose  to  make  the  experiment  would  soon  learn; 
■or  will  the  groin  tolerate  the  pressure  of  counter-exleiiding  splints  or 
^pnds.  These  things  have  been  tried  in  a  thouKan<l  ways,  and  aban- 
Hl>netL  The  weight  of  the  pelvis  alone,  not  of  ihe  entire  body,  is  the 
fcly  counter-extending  force  wldch  can  be  made  available  in  these  forma 
H^ppnmtus,  and  tliis  is  wholly  iusutlicient.  In  Nathan  H,  tSmith's 
■Mnor  suspension  sjdint,  not  even  the  weight  of  the  j)eh  i^  is  employee] 
K  a  means  of  cf^initcr-cxtension,  the  pelvis  being  secured  to  the  splint 
Br  rollers,  e(|ually  with  the  thigh  and  leg,  and  there  is  no  possible  chance 
Br  extension  and  counter-extension, 

■  After  all,  I  prefer  to  leave  this  question  to  the  verdict  of  experience, 

Bid  happily  this  seems  to  be  conclusive,  if  we  may  accept  the  almost 

Bnanimous  testimony  of  those  surgeons  who  have  enjoyed  the  largest 

Bc^^ldtal  practice.     In  ray  own  exj^erience  tlie  ordinary  doublc-inclitted 

planes  have  constantly  given  the  worst  results,  both  in  regard  to  length 

and  lateral  displacement ;  they  are  the  moat  difficult  to  manage,  and  are 

the  roost  fatiguing  to  the  patients.     Nathan  R.  Smith's  suspending  ap- 

fiaratus  permits  the  limb  to  shorten  indefinitely  ;  and  it  affords  inatle- 

qnate  support  along  the  centre  of  the  shaft,  in  conseipience  of  which  the 

limb  is  apt  to  unite  with  a  backward  ctirvatnre  or  angle.     In  some  gun- 

|hot  fractures  treated  by  this  apparatus  this  posterior  curve  or  angle  has 

>en  excessive. 

Even  the  old  methods  of  extension  were  preferable  to  Hcxion  :  but 
bey  had  always  two  serious  drawbacks,  P^irst.  in  the  excoriations  and 
|ceniti«ms  incident  to  the  application  of  extending  bands  or  gaiters,  or 
ihatever  else  was  employed  for  this  purpose.  Again  and  again  I  have 
L»n  ulcenitjoti  of  the  instefi,  of  the  integuments  above  the  heel,  and  cd" 
Iier  jiarts  of  the  fo^jt  and  ankle,  from  extending  bands.  And,  second, 
om  similar  excoriations,  ulcerations,  and  tleep  sloughs  about  the  groin 
ad  perineum,  caused  by  the  counter-extending  band.  It  is  true  these 
cidents  ilid  not  occur  often,  and  souie times  they  were  due  wholly  to 
pgligence:  but*  in  order  to  avoid  them,  we  wei*e  compeUed  to  limit 
pry  much  the  amount  of  extension,  and  to  exercise  unceasing  vigihmcc. 
Lt  Bellevue,  as  I  have  elsewhere  re^vorted,  an  attem[)t  was  made  to  em- 
floy  counter-extension  in  the  perineum  of  an  adult,  by  plaster  of  Paris 
applied  in  the  usual  manner  for  a  Iiroken  femur,  and  as  a  consequence 
perineal  slough  was  sc^nn  formed  two  or  three  inches  in  depth  by 
fveral  inches  in  length,     Lonte,  tlie  Surges,  myself,  and  others  wught 
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to  overcome  some  of  the  diflSculties  of  the  perineal  band  by  varions  con- 
trivances ;  and  perhaps  in  some  measure  we  were  successfnl,  bat  gdll 
the  danger  of  ulceration  existed  wherever  much  force  was  employed,  or 
the  integuments  were  unusually  delicate.  Gilbert's  plan  of  substituting 
adhesive  plasters  for  the  usual  counter-extending  band,  in  the  perineum, 
and  Buck's  plan  of  employing  elastic  tubing,  possess  no  real  advantages. 
The  truth  is,  there  is  no  point  about  the  groin,  perineum,  or  pehifl  upon 
which,  by  one  surgeon  or  another,  the  pressure  has  not  been  made,  and 
more  or  less  distributed,  for  the  purpose  of  counter-extension ;  and  there 
is  no  possible  method,  perhaps,  which  has  not  been  employed ;  yet,  after 
a  fair  trial,  the  results  are  the  same.  The  pressure  must  be  moderate, 
or  serious  accidents  will  occasionally  happen.' 

Hodge's  attempt  to  make  the  counter-extension  from  the  sides  of  the 
trunk  by  strips  of  adhesive  plaster,  as  already  described,  is  wholly  ineffi- 
cient.    They  will  loosen  inevitably  in  a  few  hours. 

Our  first  great  step  of  progress  in  the  treatment  of  fractures  of  the 
thigh — first  in  import^ince,  but  not  in  order  of  discovery— consists,  then, 
in  having  secured  counter-extension  by  the  weight  of  the  body  alone, 
and  this  is  accomplished  by  simply  elevating  the  foot  of  the  bed  fron 
four  to  six  inches.  I  have  not  used  a  perineal  band,  except  in  cases  of 
children,  for  twenty  years ;  and,  in  case  of  children,  the  weight  of  the 
body  is  still  my  chief  reliance.  None  of  my  colleagues  at  Bellevue  use 
the  perineal  band  to-day. 

The  fii"st  to  suggest  and  practise  this  was  Dr.  James  L.  Vaningen.  of 
Schenectady,  New  York.     (We  shall  see  hereafter  that  Dugas  attempted 
to  make  counter-extension  by  the  weight  of  the  body  at  a  still  earlier 
period,  but  he  did  not  elevate  the  foot  of  the  bed.)     His  method  wtf 
reported  to  me,  probably,  in  1855,  and  was  published  in  1857,  in  con- 
nection with  my  Report  on  Deformities  after  Fractures,  in  the  Transaf- 
tions  of  the    American   Medical    Association,  accompanied  with  three 
woodcuts  for  the  purpose  of  illustration.     The  foot  of  the  bedstead  wtu* 
much  more  elevated  than  has  been  found  necessary  in  later  experience. 
It  is  interesting^  to  note,  however,  as  evidence,  that  Dr.  Vaningen  hau 
practical  experience  with  this  method,  that  he  directed  especially  that     | 
the  pillow  should  be  kept  under  the  head  only,  ''  so  as  to  kt*ep  the  neok 
and  shoulders  quite  free."^     According  to  the  statements  of  Dr.  Roherl 
F.  Weir,  of  this  city,  Dr.  Buck  first  elevated  the  foot  of  the  bed  for  the 
purpose  of  making  counter-extension,  in  1859,  while  Dr.  Weir  wai»  an 
interne    of   the   New  York  City  HospitJil.'     Dr.   Buck    first  publicly 
describe<l  his  metliod   in   a   communication  to  the  N.   Y.   Academy  of 
Medicine,  in  18()1.* 

The  second  step  was  tlie  employment  of  the  weight  and  pulley  a*  t 
means  of  extension.  I  am  indebteil  to  Dr.  Martin,  of  Boston,  for  the 
evidence  that  this  method  of  making  extension  was  known  to  Hildanos, 
in  the  16th  century,  although  it  seems  to  have  passed  very  much  into 

'  For  ouses  of  sloughing,  etc.,  Irr)in  perineal  band,  see  N.  Y.  Journ.  of  Med.,  vol. 
xiv.,  2d  ser.,  j>.  201,  March,  IHofj;  also  t>ainc  journal,  Jan.  1840,  p.  239. 
*  Vaningen,  Tran.*.,  Am.  Med.  Assoc,  1857,  pp.  43fi-7. 
»  Med.  Record,  Marcli  ?♦,  187S,  p.  IHl.       *  Amer.  Med.  Times,  March  SO,  1861. 
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l<ij8VLHo  until  rec€'iitiy  reviveil  liy  Aniericun  surgeon.s.^  Jtilm  Boll,  in  his 
|lViiici|jlc^  of  Surgery,  publishetl  at  Edinburgh  in  IMOl,  speaking  nf  a 
I  tnethoil  described  by  Ilildanus,  ^iiys  :  ''But  surgeons  did  at  Inst  fall  upon 
tmt-thoil  which  absohitely  insured  the  {lermanent  exteniiion.  Fur  being 
I  iretried  with  this  perpetual  turning  of  screws  to  ti*4:hten  the  band^s 
ilt>tind  the  ankle,  they  at  last  moat  happiljsj  thought  of  putting  a  pulley 
trtihe  foot  of  the  bed  and  hanging  a  good  jaek-stont*  to  the  heeb  1  liave 
fm  next  page)  drjjwn  the  bed,  the  snreingle  or  lM>rf^e-girth  for  the  body. 
Atid  the  jack  stone  of  Hildanu.s  for  hanging  to  the  heel,  and,  aceording  to 
my  |Hior  conception,  the  method  of  permanent  extension  was  by  this 
reiulen»d  so  perfect  tliat  Mr,  Desault  could  th>  nothing  but  disgrace  him- 
self by  iittemj>ting  any  farther  improvement,"  ,  ,  ,  ''  If  this  girth 
do  not*'  '*  prevent  the  body  from  gravitating  toward  tlie  fractured  litnlj, 
if  the  jack-stone  do  not  prevent  the  limb  being  detraete<l  toward  the 
body.'*  **  there  must  be  something  in  the  theory  and  practice  of  Mr. 
Desault  puj^ing  all  oomprehension/' 

In  the  aliove  description  we  Bee  a  full  ref^ognition  of  the  value  of  the 
pulley  and  weight,  but  the  body  was  preventer!  from  descending  by  being 
ud  to  the  be<j,  and  the  exteiision  was  made  by  a  garter.  We  need  ntjt 
ke  *urprii*ed,  therefore,  that  tlte  pulley  and  weight  under  these  disadvun- 
l*|jps  were  soon  laid  aside  and  forgotten,  (Tiiy  de  t'liauiiae,  Suetin, 
ati^l  Nathan  Smith*  according  to  Malgaigne,"  emphiyed  occasionally  the 
pttllcy  an<l  weight,  Boyer  says  the  practice  is  very  ancient.  Dr.  \\m. 
C,  Daniell,  of  Savannah,  Georgia,  treated  a  case  in  this  manner  in 
l?*^.^  and  again  in  1824,  the  latter  of  whicli  he  published.  The  ordi- 
Jtsrv  perinea!  band  and  a  garter  were  used  inv  counter-extension  and 
ettfnsion-*  In  1854,  L.  A.  Dugas,  of  Savatmah,  Georgia,  published  an 
^j-coant  of  the  method  employed  by  himself,  with  an  ilhistrsition.*  This 
illtismuion,  with  a  brief  explanation  of  the  mode  of  using  the  apparatu^t, 
^^  republished  in  my  report  to  the  AmeiMcan  Metlieiil  Association  in 
1H»>7.  pp.  434—3,  and  again  in  the  first  edition  of  this  treatise  published 
'  l>r.  Buck's  communication  to  the  Academy  of  Medicine  con- 
allusion  to  this  plan  of  Ihigas,  but  in  his  ilbistrati<ms  of  his  own 
»iiHi)(Mi  the  small  cnnnon-biiU  is  u»ed  ai?  a  weight  precisely  as  in  Dugas's 
ttietbod.  1  do  ncil  mention  this  tin  an  evidence  i>(  unfairness  tui  tlie  part 
of  Dr,  Buck*  but  only  to  indicate  that  he  had  pi^otmbly  seen  Dr.  Dugaft*8 
*«*ifKut.  Dr.  Buck  Itad  evidently  intended  to  conddiie  several  itnprove* 
I  JBrtii*,  for  no  one  of  which  has  he  claiiiied  the  original  conrej>tion. 

Ihigas  tisetl  a  piece  of  bandage  as  his  lueans  of  applying  extension  ; 

Of  lie  onutted  the  perineal  banil,  which   had  not  been  done  by  Buck 

iihcM  he  first  made  public  his  own  method*     Dugas  relie<l  upon  the 

ireii^ht  of  the  body  to  make  counter-extension,  saying  that  "the  resist- 

loe  of  the  patient's  body  will  cflTecU   counter-extension;"  a  stiit^ment 

later  experience   has  shown   to   be   not   correct,  unless,  as   first 

Atn ended  by  Vaningen,  the  foot  of  the  bedsteatl  is  somewhat  raisetl. 

The  third  great  step  of  improvement,  and  that  which  alone  makes 

iiilktif  <*xtension,  in  most  cases,  possible,  wa^  the  substitution  of  adhe- 


lUUrtiit.  N.  V.  Med.  Journ.,  Ff^b.  1878 
D»ro*-Ib  AfTier.  JoMrn.  Med   Sri.,  vol.  iv,  p.  <\ 
IXi^*^   ^nnttt-  rn  Med.  und  Surg.  Jouni  ,  ¥eh 


*  Mftlguiirne,  op.  cit*,  p.  230. 
1854,  p   69, 
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sive  Strips,  laid  along  the  whole  length  of  each  side  of  the  leg,  in  pUce 
of  the  gaiter.  Of  this,  also,  we  are  no  longer  permitted  to  speak  as  a 
novelty,  the  researches  of  Dr.  Martin,  already  referred  to,  having  brouglit 
to  light  the  following  paragraph  in  the  works  of  Dr.  Gooch : 

"  To  answer  the  same  purpose,  1  have  confined  one  end  of  a  strong 
strip  of  sticking  plaster,  of  a.  suitable  length  and  breadth,  under  a  circn- 
lar  piece  of  the  same,  about  the  middle  of  the  side  of  the  foot,  carrying 
it  over  the  heel,  up  the  leg,  and  confining  the  other  end  above  the  calf 
with  another  circular  plaster,  first,  gradually  bring  down  the  mnscul. 
gastrocnem.  as  far  as  they  will  readily  yield;  giving  the  limb,  at  the 
same  time,  the  position  described  in  my  treatise  on  wounds.  On  the  like 
occasion,  I  have  also  fixed  one  strap  by  the  circular  about  the  foot,  and 
another  by  that  above  the  calf  of  the  leg,  passing  the  one  through  a  dit 
in  the  other,  and  using  them  as  the  uniting  bandages ;  but  then  two 
more  circulars  are  requisite  to  confine  the  other  ends  of  the  longitudinal 
straps  securely."* 

This  also,  like  extension  by  a  pulley  and  weight,  seems  to  have  been 
forgotten  until  revived  by  some  American  surgeons.  The  first  allusion 
I  find  to  it  in  recent  literature  is  by  Dr.  F.  W.  Sargent,  of  Philadelphia, 
in  18it8,  who  says  he  derived  the  suggestion  from  Dr.  E.  Wallace,  of 
Philadelphia,  by  whom  they  were  used  successfully  while  he  was  the 
Resident  Surgeon  of  the  Pennsylvania  Hospital.  Both  of  these  gentle- 
men used  long  strips  of  adhesive  plaster,  of  an  inch  or  more  in  width, 
carrying  them  spirally  down  the  leg  from  a  point  about  midway  between 
the  foot  and  knee,  after  which  they  were,  in  some  cases,  made  secure  with 
rollers.^ 

In  the  third  volume  of  the  Transactions  of  the  American  Medical 
Association  (1850)  the  same  method  is  described  as  being  recommendtJ 
by  Dr.  Josiah  Crosby,  of  New  Hampshire,  the  only  difference  being  that 
he  carried  the  adhesive  plaster  as  high  as  the  knee.'  In  this  brief  notice 
of  Dr.  Crosby's  plan,  the  editor  remarks  that  Dr.  Sargent  had  inhi> 
Minor  Surgery  described  essentially  the  same,  as  being  first  practiin'^i 
by  Dr.  Wallace.  Vaningen  suggested  the  same  in  connection  with  the 
elevation  of  the  foot  of  the  bed,  in  1857,  as  will  be  seen  by  reference  to 
my  reports,  before  referred  to.  Dr.  Buck*  spoke  of  it  publicly  in  his  com- 
munication to  the  Academy  of  Medicine  in  1861. 

Of  the  claims  instituted  for  Dr.  Mosely,  of  New  Hampshire,  who  sav> 
his  use  of  these  strips  dates  back  to  1840,  and  the  like  claims  of  Gross, 
Swift,  Ennis,  and  others,  we  can  only  say  they  were  unfortunate  in  not 
earlier  giving  their  views  and  practice  to  the  public. 

Finally,  it  is  by  tin?  combination  of  these  three  essential  principle 
with  the  short  side-splints  and  one  long  side-splint^  which  shall  reach 
from  near  the  axilla  to  beyond  the  foot,  to  prevent  the  outward  bowing 
of  the  thigh  and  to  prevent  eversion  of  the  leg,  that  the  superiority  w 

^  "  Medical  and  Chirurirical  Observations  as  an  Appendix  to  a  former  Public***^' 
by  Benjaniin  (iooch,  Surgeon,  London,  printed  for  G.  Robinson,  in  Pater  K^* 
Kow,  and  R.  Bcatniire,  in  Norwich."    No  dale,  but  about  1771.    N.  C.  Med.  J(»^'^' 
Jan.  1878,  Martin.  ^^ 

*  Minor  Surs^erv,  by  F.  W.  Sari>;ont,  M.D.,  Lea  &  Blanchard,  Philadelphit,  1*^ 

*  C'ro.sby,  Trans.  Ain.  Med.  Asso.,  1850,  vol.  iii.  p.  883. 
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jon  ID  the  straifrlit  position  can  alone  be  tlemonst rated.  The  long 
ide  splint,  which  I  have  myself  added  to  the  apparel,  m  only  second 
point  of  importance  to  cither  of  the  othei-s,  and  that  whether  the  ft'ac- 
he  in  the  neck  or  the  shail,  in  children  or  in  adnlts*  In  children* 
ever,  it  is  supplied  by  tlie  double  splinL 
liVith  regitrd  to  fracMirL*  bed.**,  wliirli,  when  ^iirgeon.s  adopted  the  Hexed 
lition  in  the  treatment  of  fractures  of  the  thigh,  were  often  very  une- 
Jand  s^ouietimes  necessary,  1  mij:*t  «ay  that,  in  the  treatment  of  these 
L'ture^  in  the  extended  pasition,  they  are  not  needed*  We  never  use 
m  for  tills  purpose  at  Bellovue,  nor  do  I  think  tliey  are  used  at  any 
jspital  in  this  city*  If  the  bed  Is  suffieienlly  long  and  the  mattress  is 
looth,  firm,  and  even,  nothing  more  is  re«i|uirefb  Properly  shaped  bed- 
m  can  always  be  usetl  without  disturbing  the  limb,  and  the  arrnnge- 
mts  for  changing  the  posititm  of  the  limb  are  not  only  useless,  but 
ich  changes*  are  actually  injurious.  Inasmuch,  however,  as  in  certain 
I  ci%sifi  of  fmcture  of  either  the  thigh,  leg,  or  ftwjt,  adjustuble 
*"  invalid"  beds  may  be  needtHl,  when  extension  is  not  to  be 
upttfd.  I  shall  see  fit  to  allude  to  a  few  of  those  which  are  best  known 
American  surgeons* 
As  invalid  beds,  the  best  known  and  most  ingenious  American  con- 
are  those  invented  by  Jenks/  Daniels,  the  Burges,  Adtlinell 

Fio.  im 


E.  Daniels  H  mvatiii  bed*' 

on,  of  Pliihidelphia,'  J.  Rhea  Bsirton,  B*  H*  Coates,  of  the  same 

'  and  J.  Crosby,  of  Manchester,  N*  H.^ 

In  my  earlier  practice  I  have  had  constructed  a  simple  frame,  covered 

tt  canvas  sacking,  having  a  hole  at  a  point  corresponding  with 

J  of  the  nates,  and  this  1  luive  laid  directh^  upon  a  common 

ftd.     A  mattress  and  one  or  two  quilts  must  be  plncetl 

rv ;  al&o  the  5ib  ed.  of  this  treatise,  Fig.  185^  p.  415. 
1  iHS»of  5th  ed* 
uurn.  Med,  ScL^  July»  185S,  p.  101. 
%  oth  II  nd  0th  voU. 
n  Militiirj'  Surgery^  by  Frank  H.  Hftmilton,  1805,  p,  418* 
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Upon  the  boards  of  the  bedstetid  luidtn^neatL  the  .^^ackin^,  and  a  Ji^^j" 
two  above  the  sacking,  upon  which  last  the  patient  is  to  be  UiJ'  ^ 
arranging  the  linen  underneath  the  patient,  the  most  convemem  jiW^  ^''^ 


Fio.  Ittl. 


Oros$t>>'s  ioTiiliil  bed,  clo^etl. 


instead  of  usiu^  rmly  one  shei^t,  which  will  reipure  that  a  hole  ?li 
made  in  it  corresponding  to  the  liole  in  the  sacking,  to  employ  two  - 
and,  doubling  them  separately,  to  bring  the  folded  margiB  of  eacli  ffun 

Fi<3    VJ2 


Cmebj's  inriiHd  bed,  of^on. 
Th9  bed  is  niQviibIc,  A»d  ctiti  b«  run  out  fioiu  under  the  put  Sent  Aiid  cbftiif«d.     It  [•  ^ 
run  buck,  the  hooks  //  being  innde  fBii>t  to  the  cAtohc^  A,     U^  turning  m  fnjik  •!  ClIivV 
U  is  f«volved»  wbtoh  wittd^  u(»  a  elmp  |iMMj«itig:  over  tbe  puDey  t^^  und  tb«  b#d  U  tviefit*! 
poiitiuo,  lha»  taking  (>lf  the  vreigbt  of  Ihe  patient  from  tha  band^  by  whieb  b« 
pofHrily  fuipendcd. 

above  and  from  bc*low  to  the  centre  of  the  opening.     When  the  p^td 

hii^  occa.sioTt  tiT  use  the  bed-pjin,  it  is  only  neces^iry  that  two 
persons*  shtadd  lift  tlii^  frame,  and  place  under  each  (*oracr  «  hU 


lACTURES 


THE 


FlO   1 


'^ 


^fn  keiglit,  or  it  may  be  raised  by  a  pulley  uihI  ropes  suspentli 
&  oeiliug, 

3Ui\[  pnictiee  now,  in  it  priviitu  lioiise,  is  to  remove  the  fiMit-lioard 
glheij  the  hvd  by  boards  laid  lon<^iludiiiuny,  and  projecting  ong^, 
feet  beyond  the  bottom  rail.     This  turnishes  a  firm  .sup|K»rt  fo^l 
Imm*     Sonietinict*,  of  conrse,  it  will  be  fuitnd  necessary  to  lent^tben" 
|9fo  bole  is  made  in  the  tlonring  of  the  bed  or  of  the  niattresa, 
3e  for  fecal  evaenations.  _i 

try  comfortable  bed,  ef*peeially  for  children,  can  sometimes  h^n 
■oin  a  cot.  But  it  will  be  necessary  ahvays  to  nail  a  i>iece  of 
Irmly  aerass  the  top  and  bottom  of  the  betlstead  when 
king  is  at  it»  utmost  tension,  in  order  in  p>revent  the 
!fi  from  fallin*;  together.  The  top  iKuird  must  })e  nailed 
eftlly,  like  an  oniinarv  beail-bnard,  so  a.s  to  prevetit  tltc 
fri>m  falling  ufT,  but  the  Imttorn  pieee,  at  least  one  foot 
lould  be  biid  h<jri/xmtally  to  support  and  steady  the 
Eia  aa  it  extends  bey*>nd  the  foot. 

ng  had  iK^casion  to  assist  the  late  Dr.  Treat  in  the 
merit  of  a  fracture  of  the  thigh  in  the  ease  of  a  little 
i^juite  three  years  old,  I  was  struck  with  the  simplicity 
iiplettniess  of  an  arrangement  which  he  had  made  to 
the  bed  and  the  dressings  from  becoming  soiled  with 
le.  It  was  only  to  leave  directly  underneath  the  nates 
i*le  openitjg  through  to  the  floor  for  the  escape  of  the 
nd  to  protect  the  margins  of  the  sacking  and  sheet*, 
ame  nearly  together  at  the  o|iening,  widi  pieces  of 
oth  folded  upon  themselves.  It  wius  ffiund  that  not 
*  beil  was  in  this  way  kept  dry,  but  the  dre-ssings  also; 
now  observed  that  the  dres.sings  Lad  become  wet  here- 

V  soakint;  ut)  tlic  moisture  from  the  bed,  nither  than 
ireet  fall  of  the  nrinr  upoir  them. 

ng  preparctl  the  bed  for  the  reccpttoii  of  tlic  patient,  iind  elevated 

V  end  about  lour  inches  by  placing  bloeks  underneath  the  ftnU- 
le  following  additional  |U'e|ni rations  should  be  made  before  we 
i4»  reduce  the  fiacture  and  dress  the  lindi: 

J  shotild  be  pi'ovideil  a  piece  of  Iniard  of  the  requisite  length  and 
,  furrdshed  with  a  slot  to  re<'eive  the  pulley,  and  CJiIled  the 
inl."  a  snuill  iron  rod,  a  fndkn%  a  yard  of  rope,  and  a  vessel  or 
e«:eive  the  w eighth*, 

slot  sliouhl  have  suBScient  length,  and  tlie  standard  should  he 
ed  in  the  direction  of  its  bretwith  at  short  distances,  to  enable 
jeon  to  elevate  or  depress  the  juilley,  as  may  be  required.  In 
letallic  pulley  cannot  be  obtained,  a  spool  will  answer  as  a  toler- 
islitute.  Wc  now  employ  generally,  at  Bellevue.  an  iron  upright 
h  a  pulley  alhxed,  and  which  is  made  fast  to  the  iron  fi^ame  of 
Iteiid  with  two  iron  clamjis,  secured  in  place  by  screws.  They 
found  at  the  shops  of  any  of  our  instrument  makers.  A  pidley, 
1  with  a  screw,  may  be  sonjetimes  substitutetl,  the  screw  being 
I  to  the  frMit-board.  *  (Mg.  llH.) 
kdheaive  plaster  which  I  have  generally  used  both  in  private  and 


SUndsircl. 
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hospital  practice  is  that  which  is  usually  found  in  drag  storeB,  epreti 
upon  lineu ;  but  -some  of  my  colleagues  prefer  the  plaster  spread  npoi 
jeans  or  canton  flannel,  as  being  stronger.  I  cannot,  however,  appreciate 
their  advantage,  since  the  ordinary  plaster  seldom  ^es  way  whai 
properly  applied.  Dr.  John  B.  Brooke,  of  Reading,  JPa.,  prefera  thei 
"ordinary  pitch  plaster,'*  as  being  "  elastic,  soft,  and  firmly  adherent," 
and  as  not  excoriating,  etc. 

A  thin  block  or  piece  of  board,  called  the  "  foot-piece,"  is  to  be  pro-: 
vided,  perforated  in  the  centre  to  receive  the  cord,  and  of  soffioeit 
length  to  prevent  the  adhesive  strips  or  "  extension  bands  "  from  pre*^ 
ing  upon  the  malleoli.  An  average  size  for  the  foot-piece  in  the  case  of: 
an  adult  is  about  three  inches  and  three-quarters  in  length,  by  twoaadi 
a  half  in  breadth. 

The  adhesive  plaster  may  be  cut  in  the  shape  shown  in  the  iUustratioo 
(Fig.  196) :  five  and  a  half  inches  wide  in  the  centre,  and  two  and  a  half 


FiQ.  194. 


Fio.  196. 


Iron  upright  and  weight. 
(From  Tiemann.) 


Foot-piece. 


inches  wide  at  tlie  narrowest  point,  and  gradually  widening  again  toward 
eadi  extreniity  to  four  inches ;  the  narrower  portions  being  rfit  dowi 
two-thirds  of  their  lencrtli.  For  an  adult  we  generally  re^juire  a  strip  rf 
about  four  feet  and  eight  inches  in  length,  namely,  sixteen  inches  for  tbt 
central  and  widest  portion,  and  twenty  inches  for  each  extremity.  IB* 
shoulders  of  the  central  portion  are  cut  as  represented,  in  order  that  whd 
folded  upon  the  foot-piece  and  upon  itself  it  may  reinforce  the  latefd 
bands  at  their  weakest  points. 

The  lateral  or  side-splints  may  be  made  of  thick  pieces  of  gum-shellM 
cloth,  of  stout  leatlier  cut  and  mouhled  to  the  limb,  or  of  thin  pieces  of 
board  covered  witli  cotton  clotli  and  stuffed  on  the  sides  next  to  the  akil 
with  cotton-batting  to  fit  all  tlie  inequalities  of  the  limb.  Of  thf* 
several  materials  gum-shelhic  cloth  is  much  the  best.  It  is  thin,  ligllt, 
firm,  and  after  immersion  in  hot  water  can  be  sufliciently  moulded  to  the 
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Btoor  of  the  thigh.  The  cotton  cloth  must  be  stitched  over  the  splints 
Ee  a  sac,  but  left  open  at  the  ends  until  the  padding  is  properly  ad- 
■Itd.  Loose  cotton-batting  always  becomes  displaced.  Four  splints 
m  generally  required :  one  for  the  anterior  surface,  extending  from  the 
Eoin  below  the  anterior  inferior  spinous  process  of  the  ilium  to  within 
ilf  an  inch  of  the  patella ;  one  for  the  posterior  surface,  extending  from 
m  tuberosity  of  the  ischium  to  a  point  six  or  eight  inches  below  the 
see;  one  for  the  inside,  extending  from  near  the  perineum  to  the  inner 
■dyle ;  and  one  for  the  outside  extending  from  above  the  trochanter 
qor  to  the  outer  condyle.  These  splints  ought  to  encircle  the  limb 
BO0t  completely,  only  leaving  an  interval  of  from  half  an  inch  to  one 
A  between  each  of  tiie  adjacent  splints.  The  outer  and  inner  splints 
•y  be  extende<I  below  the  knee  when  the  fracture  is  low  down  ;  but  in 


Fio.  196. 


ExtoDPion-band  and  foot-piece. 


it  case  they  must  be  carefully  fitted  to  the  irregularities  of  the  con- 
ies. The  posterior  splint  is  the  most  important  of  them  all.  It  should 
wider  and  much  longer  than  either  of  the  other  splints,  and  it  must 
fitted  with  great  accuracy  to  the  back  of  the  thigh,  ham,  and  upper 


Fio.  197. 


Same,  folded  and  ready  for  use. 

It  of  the  leg.  It  is  important  also  to  cover  this  with  a  sac  of  cotton 
>th  so  that  it  may  be  stitched  to  the  centre  of  the  bands,  wliich  are  to 
dose  all  the  splints.  If  tliis  is  not  done,  it  is  very  liable  to  become 
splaced. 

A  long  side-splint  must  now  be  prepared,  long  enough  to  extend  from 
MNit  four  inches  below  the  axilla  to  five  inches  below  the  heel ;  four 
id  a  half  inches  wide,  by  half  an  inch  in  thickness,  and  provided  with 
cross-piece  at  the  lower  end,  two  feet  long  by  three  inches  wide  and 
ilf  an  inch  thick.  The  purpose  of  this  splint  is  not  to  make  extension, 
It  to  prevent  the  femur  from  becoming  bent  outwards  at  the  seat  of 
•ctnre ;  which  is  accomplished  more  certainly  by  this  splint  than  by 
e  short  splints,  inasmuch  as  it  keeps  the  whole  body,  including  the 
»per  part  of  the  femur,  in  a  straight  line.  Its  purpose  is  also  to  pre- 
Dt  eversion  of  the  foot,  which  purpose  is  never  accomplished  effectively 
junks  or  by  any  other  method  I  have  yet  seen  adopted.  It  is  to  be 
ployed  in  all  fractures  of  the  thigh,  including  fractures  of  the  neck. 
e  inner  surface  of  this  long  8j)lint  must  be  padded  throughout  its  whole 
Zth,  and  thus  fitted  jiccurately  to  the  sides  of  the  body  and  limb. 
'onr  or  six  strips  of  cotton  cloth,  each  two  inches  wide  by  one  yard 
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in  length,  are  stitclied  by  tbeir  eentreg  to  the  back  of  tlic  iHrniiition 
and  these  are  laid  upon  tire  lied  in  position  to  receive  the  limb, 

8upplie<l  ^vith  lullers,  severiil  additional  strij>s  of  bandage,  iUitl  i 
battini^^  wc  are  now  reiidy  to  reduce  and  dress  the  f nurture. 

The  patient  bein;^  jjIul-lkI  in  position  upon  the  bed,  one  ai-> 
the  lirtib  by  the  knee,  and  a  mx!ond  by  the  foot,  drawing  upi 
and  steadily,  at  the  i^anie  mouicrit  lifting  it  from  the  bed  so  as  to  i 
more  aeoessible ;  whih*  the  surgeon  biy^*  the  extremities*  of  fbe  ejtle 
strip  upon  each  side  of  the  leg.  witli  the  eentre,  eontaimng  the  foot-pil 
tiud  the  ropc^  nhout  one  ini^h  below  the  f^de  of  the  foot.  Witfc  " 
muslin  roller,  inclosing  the  limb  from  near  the  metatan^o-phabiD^nl. 
artieuhttion  to  the  tuberosity  of  the  tibia,  the  adhesive  gtrip?;  are  held 
place-  As  a  rule,  and  especially  in  the  ciisc  of  women*  and  of  [ 
of  a  delicate  lax  fibre,  it  is  well  to  lay  against  the  tendo  AriitlltK  i 
over  the  instep,  a  little  cotton-batting  before  applying  the  ndler. 
some  cases  I  am  in  the  habit  of  applying  a  thin  sheet  of  eotton-waiMi 
over  the  whole  sin-fiice  of  the  limb.  Any  excess  of  the  band 8  at 
upper  end  is  <Iisposed  of  by  tirroing  the  ends  down,  and  inclosing  thi 
in  a  few  additional  turns  of  the  roller.     As  soon  aa  the  applimtiim  i 


Fig.  I98p 


Mod<«  of  ap|>l>iTi^  i^>Ukot^U^<  ]iiii-ttr.     (Whon  lfa«  drefiingt  ftro  compleied,  iht  linb  1*1 

rest  OD  tbe  bed,) 

the  adhesive  strip  and  roller  is  completed,  the  weight  may  be  adjusli 
and  extension  applied,     Tlie  amounl   of  extension  reqnired  for  adi 
will  vary  from  eighteen  to  twenty-three  pounds.     In  a  large  propoi 
of  eases,  twenty  or  twenty-one  pounds  will  be  borne  without  complaij 
and  the  ability  uf  the  patient  to  tolemtc  the  extension,  alone  limitj^ 
aniownt.      Occasionally,   even  a  few   pounds,  when   first  applied,   cai 
pain  in  the  ligaments  aliout  the   knee-joint;    but  in  a   few  hours 
amount   may  be  iiicr*^nsed.     It  is  better  to  apply  eighteen  or  tw* 
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at  once,  i 


f  it 


cm  I 


he  liorne      Liftitiii  the  knee  slightly  bv 


11  piu 


\  underneath  will  often  relieve  tiie  jKiiti  eau^eU  by  the  extension, 
|lietiines^  in  the  case  of  very  nHt?ieular  patients,  and  where  the 
|iT  i^bortening  is  eonsiderable,  1  l>elieve  we  make  a  positive  and 
KDent  gain  if  we  place  t!ie  patient  under  the  iniliience  of  ehloro- 
lor  a  few  uiinutes  when  the  wx^ight  is  fir^t  applied.  In  the>^e  ciLses, 
^i,slix^tions,  I  generally  prefer  eltl<>rofai*m  to  ether,  for  the  rea^n 
^  patient  is  less  liable  to  nni4<eiilar  eon tiuet ions  when  he  is  pasi^ing 
(the  influence  of  the  ana>8thetie. 

bnsion  being  effected,  and  the  patient  already  resting  upon  the 
ir>r  coaptation  splint,  tlie  three  other  side-8|ilintB  are  applied,  uniJ 
bole  four  s€^eured  in  place  by  the  four  or  six  transverse  bands 
r  describiHl  as  attaelied  to  the  posterior  splint ;  the  bantls  l>eing 

C»r  the  front  sidint  tinnly. 
mains  only  to  lay  the  long  splint  lieside  the  body,  and  to  neeure 
^ce  by  separate  strips  of  barnluge.  Three  strips  for  the  leg,  one 
^jp  for  the  fielvis,  and  one  for  the  chcHt,  are  ail  that  are  reqnired. 
|g  strips  may  be  drawn  pretty  firmly  to  prevent  nil  outward  nitjition 
limb.  The  pelvic  band  also  ougfit  to  be  tight  enough  to  insure  the 
bt  contact  of  the  pelvis  with  the  long  splint ;  but  the  thoracic  band 
p  rather  loot^e,  as  lis  function  in  this  respect  is  not  so  important. 
food  band  may  be  suKstituted  for  the  two  latter,  which  should  be 
to  the  cover  of  the  long  splints  to  prevent  its  becoming  displaecKl. 
i  ilrawing  (Fig.  IW)^  narrow^  strips  inclose  the  thigh  and  h>ng 
but  I  often  omit  tliem  as  being  unnecessary;  indeed,  it  is  better 
to  omit  them  when  the  fracture  is  high  up,  lest  they  should 


«j(t«iidff  nearly  to  the  axiJfa,) 


er  fragment  out,  when  the  pelvis  was  not  firmly  secured  to 
,;   in  which  ciise  tlie  other  fragment  might  incline  in  the 
ion,  causing  thus  a  bowing  out  at  the  injint  of  fracture. 
'fi  pillow  must  rest  under  the  head  alone,  in  order  that  the 
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whole  weight  of  the  body,  from  the  shoulders  down,  may  be  anploved 
a  means  of  counter-extension.  Omission  of  this  important  precept  vifl 
sometimes  permit  the  body  of  the  patient  to  descend  toward  the  fooCrf 
the  bed,  even  when  the  foot  of  the  bedstead  is  raise<l. 

During  the  first  four  or  five  weeks  the  patients  should  not  be  alioiraj 
to  rise  or  to  sit  up  in  bed.  It  is  an  error  to  suppose  that  such  restnint 
is-  irksome.  In  my  experience,  no  patient  has  ever  complained  of  it; 
and  I  have  no  doubt  that  such  movements  increase  the  dlanger  of  noih 
union  ;  a  misfortune  which  has  never  happened  when  a  patient  has  htm 
under  my  treatment  from  the  first  to  the  last.  I  have,  however,  sen 
several  cases  of  non-union,  or  of  delayed  union,  in  the  practice  of  other 
surgeons,  which  I  attributed  to  the  patient  having  been  permitted  to  riie 
in  bed.  For  this  reason,  also,  I  reject  all  modes  of  treatment  which  an 
intended  to  permit  these  motions  of  the  body,  such  as  Burges's  fracture 
bed. 

In  order  to  evacuate  the  bowels,  the  patient  may  draw  up  the  sound 
limb,  when  a  properly  constructed  bed-pan  is  easily  placeil  under  tke 
nates.     This  occasions  no  disturbance  to  the  fracture. 

From  the  time  of  the  first  dressing  the  patient  should  be  seen  daily, 
and  the  coaptation  splints  loosened  or  tightened  from  time  to  time, 
may  seem  necessary.  To  open  the  limb,  and  even  to  remove  tempo*- 
rily  all  the  coaptation  splints  except  the  posterior  one,  is  harmless,  asd 
it  is  often  a  source  of  comfort  to  the  i)atient.  Ordinarily  it  is  not  nece^ 
sary  or  prudent  to  disturb  the  extension  until  the  union  is  complete! 
The  usual  time  re([uired  for  consolidation  in  the  case  of  an  adult  is  froB 
six  to  eight  weeks  ;  but  if  the  bone  feels  pretty  firm  at  the  end  of  fo* 
weeks,  the  extension  may  be  a  little  relaxed.  When  at  length  the 
patient  is  permitted  to  leave  his  bed,  a  pair  of  crutches  is  indisi>eD8able; 
and  during  the  following  two  months  but  little  weight  should  be  boM 
upon  the  limb. 

Frarturea  of  the  thigh  in  ehiJdren  have  generally  been  found 
ilifficult  to  manage  than  fnictures  of  the  same'  bone  in  the  adult,  <  ^ 
chiefly  to  tlie  shortness  and  softness  of  the  limb,  the  delicacy  of  theitti 
its  lia])ility  to  become  exc()riate<l,  or  to  become  soiled,  and  the  restlesoie* 
of  the  patient.  I  have  tried  nearly  all  forms  of  apparatus  in  these  caMS^ 
including  double-inclined  planes,  boxes,  single  long  splints,  etc.,  and  the 
result  of  my  experience  is  that  they  are  all  inefficient ;  and  for  some 
years  I  liave  employed  a  mode  of  dressing,  partly  my  own  and  pardv  the 
suggestion  of  others,  but  of  which  I  am  able  to  say  that  it  never  disap- 
points me  in  the  result  obtained  ;  while  it  is  simple,  easy  of  managemat, 
and  comforta])le  to  the  little  patients. 

Extension  by  means  of  adhesive  plaster  and  a  weight  employed  in  4b 
same  manner  a.s  in  adults,  constitutes  a  valuable  aid  in  many  eases;  W 
I  cannot  say  that  it  is  indisj)ensable,  since,  with  children  under  five  01 
seven  years,  the  fractures  are  ])retty  often  so  nearly  transverae  thtf, 
when  once  reduced  and  well  supported  by  lateral  splints,  union  withflrt 
shortening  may  generally  be  expected ;    but  these  results  become  tal 
and  less  frecjuent  as  we  advance  toward  adult  life.     It  is  safe  and  proper, 
according  to  my  experience,  to  employ  in  any  case  extension,  somewhal 
according  to  the  following  rule.     One  pound  for  a  cbild  one  year  old, 
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a  chiM  two  years  olfK  and  so  on,  afMing  one  pound  for  every 

up  to  the  iwoutietb.     i>f  mueli  more  coiiseijoeoce,  liowever,  is  it  to 

at  the  same  time,  both  limljs,  for  as  lonc^  ua  one  i.s  at  liberty  it 

5t  impossible  to  secui^  any  degree  of  quiet.     It  is  of  equal  im- 

ace,  in  my  opinion,  to  give  to  the  limbs  an  ext^:*nded  rather  than  a 

poi^ition* 

plan  of  treatment,  therefore,  in  the  case  of  children,  is  in  all 

Btial  i^cspeet*  the  same  as  in  adults,  except  tlint   instead  of  one  long 

aUnt,  1  employ  two.     The  accoaipanying  illustrations  will  expL-yn 

Fio.  200. 


Atithor*!  spUnt  for  fracture*  of  tbe  femur  in  ehiJdreti. 

lly  my  meaning.     Two  long  side-splints  connected  by  a  cross- 

at  the  lower  ends,  and  reaebing  upwards  to  near  the  axilhe,  sepa- 

Fio.  201. 


Aulbor'ft  dreMln^  for  fm^ture  of  tho  femur  \n  cli!ldlr«ti,  complete, 

1  a  little  more  widely  below  than  above*  so  as  to  render  the  perineum 
accessible,  arc  hird  upon  each  side  of  the  body.  The  four  short 
splints,  made  of  bindei's*  board  and  covered  witli  cotton  cloth,  are 
red  in  place  by  four  or  five  strips  of  bandage  tieil  in  fi*ont  and  tlien 
ed  to  the  covers  of  the  splints.  These  must  not  embrace  the  lojig 
Iplint*  The  broken  limb  below  the  knee,  and  the  opposite  tbigh  and 
1^  then  t*ecuretl  to  the  long  splints  by  separate  and  broader  strips  of 
|.  Mv  object  in  substituting,  in  this  case,  separate  strips  for  the 
^  tii  to  render  the  limb  more  accessible  to  the  surgeon,  to  enable  him 
reiddily  ti>  remove  pruHions  which  are  soiled,  and  to  leave  the  leg 
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more  fret*  to  W  drawn  Jo  wn  wards,  in  case  perm  an  en  t  extieosioii  ii  em- 
ploy tnl. 

Tim?*  secured  anil  laid  ujion  a  bed,  sacli  a^  I  have  airendT  ileicriW 
as  appropi'isite  for  diildren,  tlie  IwLst  possilde  annoyance  will  W  pint 
to  the  8tirge<jij.     The  dre«sings  are  but  little  liable  to  become  wh  i*  t\, 
urine,  and  when  f!ie  bed  is  soiled,  the  child  can  be  taken  up  vn 
splint  and  carried  to  another;  indeed,  tliis  may  be  done  sks  i'^' 
piilit^nt  becomes  restless  or  we^iry,  without  any  rl^k   of  tUs^i 
fracture. 

In  citse  the  surgeon  de^sires  Uy  use  extension  wiUi  adheshre  }i 
and  weight.s,  the  necessary  appurutus  may  be  made  fast  to  the  bt'^1 
iind  taken  off  when  the  chihl  is  moved:  or  it  may,  if  thought  Ix-i,  •»♦ 
made  fast  to  the  foot-piece  of  the  splint, 

Occiisionally,  with  children,  I  tTiiploy,  as  a  means  of  extra  Hflf- 
jierincal  band,  dniun   niodcrately  tight,  and  fastened   to  the  top 
splint  on  the  side  corresponding  to  the  broken  limb.     The  be:st  p< 
band  is  a  piece  of  soft  cotton  elotli,  one  or  two  yards  long  bv 
inches  wide,  folde<l  lengthwise  to  a  fiat  band  of  one  inch   in  hn 
and  inclosing,   wliere  it  pusses   through    the   perineum    juid   un<l< 
nates,  a  few  thicknesses  of  paper.     The  paper  prevent**  its  driiwit  - 
a  round  cor<L     Sometimes  I  place   between   the  paper  and  the  : 
cloth,  on  the  side  which   is  to  be  laid  next  to  tlie  skin,  one  or  two  r    ! 
nesses  of  cotton-wtidding.     To  absorb  the  moisture,  it  is  well  to  U?  t 
piece  of  sheet  lint  hetween  the  band  and  the  skin.     The  perineal  ImidJ 
may  be  remov^ed  daily  iind  renewed :    and  the  perineum  examineJ  nod 
washed. 

Four  or  five  weeks  is  genenill}^  a  suflScient  length  of  time  for  perfect 
consolidation,  in  children  under  five  yeai*s  of  age.^ 

If  I  have  been   unable  to  give  my  ajvproval  to  the  treatment  of  fno 
ture  of  the  shaft  of  the  femur  in  adults  with  plast^er  of  Parii^  or  tdioy 
other  form  of  immovable  dressing,  I  am  still  less  able  to  give  it  iriv  a[>- 
proval  in  fracture  of  the  same  bone  in  children.     The  following  ca*e«ill 
illustrate  its  dangers:     A  boy,  four  yeai^  ohl,  fell  thirty  feet,  brtsikm^ 
his  right  thigh  near  its  middle,  causing  one  of  the  fnigmentis  to  prtttniiir 
througli  the  llesh.     The  surge^m  in  charge,  having  i*educed  the  ft*i-tur<*. 
applied  on  the  fifth  day  a  plaster-of- Paris  splint  froui   the  toes  to  tli*' 
groin,  leaving  a  fenestra  opposite  the  wound  in  the  thigh.     The  cliiKI 
suffered  much  |>ain   that  night,  and  on   the  following  morning  hifc  tin* 
were  cold.     On  the  second  morning  after  the  dressing  there  were  vo^it's- 
tiotis  on  the  Iocs.     On  the  fourth  day  the  toes  were  iliscolored,  aD<I  an 
offensive   odor  escaped  from  the  dressings.     The  dressing  were  no^^ 
removed,  and  the  toes,  with  a  part  of  the  foot,  were  found  to  be  gan 
grenous.     Subsequently  the  gangrene  extended  to  the  middle  of  iln*  l^ffJ 
This  ease  had  been  seen  and  the  condition  of  the  toes  noteii  each  day  l»y| 
the  surgeon,  hut  he  did  not  become  ala nued  until  the  fourth  <luy.    Till 
surgeon  in  attendance  was  then  dismisstd  and  another  called,  by  whoni  I 
was  immediately  consultesl,  at  my  house,  as  to  the  proper  course  to  I 


^  Frflctiires  of  Shaft  of  Femiu'  ia  Childfen. 
Bellevue,  Med.  Rec.,  Jan.  5,  1878. 
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^^|w.  I  lulvised  tbe  continuous  liot  water  bath  a^  preferable  to  am* 
^ptatioti  uniler  the  t-ircumstunoes,  in  accordance  with  rav  pnltlished  expe- 
HeDce  in  nuinerou.H  casen  of  tmumatic  gangrene.'  The  surgeon  adoptetl 
H^  ra^eBtion*.  and  in  about  three  weeks  the  litnb  separated  spontane- 
Bn '  '  Lfiingrene  having  never  extended  after  tbe  limb  was  submerged 
Bl  His  recovery  has  been  comjiiete.' 

Kiii  187T,  Dr.  Schede,  of  Berlin,  ado]*ted  a  method  of  treating  frac- 
Mreof  the  thigh  in  ehihlren,  wliicli  Ije  calls  **  vertical  extension/'  Dr, 
^^Kmmel,^  of  Hamburg,  endorses  the  practice,  and  has  rejiorled  twenty- 
H^ht  ca^es  treate<l  by  this  method,  twelve  «>f  the  patients  being  less  than 
■year  c^bb  and  sixteen  between  tbe  ages  of  one  and  two  years;  the 
Hidt  result  being  union  within  three  weeks,  without  shortening  or  dis- 
^^Mlient. 

BTlie  method  of  treatment  Is  as  follows :  "A  long  contiiujoiis  band  of 
^^pster  is  fixed  to  both  sides  of  the  injured  limb,  a^s  jiigh  as  the  seat  of 
^^pcture^  and  apj>lied  so  as  to  fi>rm  a  free  loop  below  the  sole*  This  long 
^^^■ip  is  then  seeured  in  the  ordinary  way  by  eireular  strips  of  pliLster, 
Bd  bv  circular  turns  nf  a  hamhige.  The  leg,  having  been  elevated,  is 
Hen  kept  in  the  vertical  p(jsitiuM,  with  ibe  corresjionding  side  of  the 
•Jvis  sus|>ende<l  bv  means  of  a  piece  of  cord  fixed  to  the  loop  of  piaster, 
Hd  eithei'  attached  above  to  some  object  over  the  bed,  or  slung  over  a 
Biley,  with  \x»  free  extremity  supporting  a  weight/'  This  does  "not 
HD(!Siitate  constant  and  complete  rest  on  the  back/'  At  the  end  of 
Buut  three  W€»cks*  when  the  fragment.s  are  usually  consolidated^  the  cx- 
Hk)(ioD  is  removed.  ar»d  the  limb  is  pei^mitted  to  rest  upfui  tbe  bed. 
Bit  must  be  understood,  however,  that  with  any  mode  of  treatment, 
Bi»u»t^  o<x*asional  goml  results  are  obtained ;  but  this  is  only  because 
Betqres  of  the  thigh  in  infants  are  generally  green-stick  fractures;  and 
^^bteidency  to  displacement  is  very  slight,  and  union  occurs  very 
^^H|Rhr,  On  the  other  hand,  when  thei^e  fractures  have  been  treated  by 
^^Eter  of  Paris,  double- inclined  planes,  simple  side-splints,  ete.^  every 
^^■v  and  then  the  results  have  been  very  bad^  and  sometimes  disastrous. 
BOne  aoed  not  be  surprise* I,  therefore,  that  Dr.  Schede,  or  any  other 
l^notical  surgeon,  rather  than  employ  the  iLSual  methods,  should  adopt  a 
^k  BO  entirely  novel  and  radical.  As  between  his  method  and  most 
^^^feietbods.  I  do  not  hesitate  to  say  at  once  that  bis  is,  in  my  opinion, 
^^^Btbe  best. 

^pb«  advantages  claimed  by  I>r,  Kiimniel  for  Dr.  Schede's  method  are, 
Bit  it  Joe»  not  necessitate  constant  and  complete,  rest  upon  the  back ; 
Bd  dial  it  is  simple,  efficient,  and  does  not  cause  pain  or  discomfort  to 
Bbpttient. 

Bxht*  only  disadvantage  stated  is  the  occurrence,  in  some  cases  of 
BbUi«,  of  a  severe  vaginal  catarrh,  due,  as  is  supposed,  to  the  free  en- 
.Blcc  of  air  into  the  gaping  ostium  vagiuje;  but  which  is  quite  as  likely 

BWnr^M  ^.mJ  Hr,t  Water  in  Surgery,    By  my  late  pupil,  Dr.  Fr^.  E.  Hyde.    Buff. 

Bii  lS75j  Turn*.  N.  Y-  Suite  Med.  i?oc.»  1876;  Kichmond  and  Louis- 

■t  ,  Jjin.  1874?    New   York    Med.  Rec,  May  16,  1874,  with   various 

fkrr  |mprr?(  i>y  the  atithor. 

1  JlrdteaJ  lt*eord,  Hurcb  16,  1879,  p,  267»  case  reported  by  Dr.  Forest. 

>  5cb0d«,  Kuinoicl,  Berliner  Klin.  Woeh.,  No,  4,  1882. 
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to  be  the  result  of  the  lateral  stretching  of  the  labia  as  of  the  entnnoe 
of  air. 

I  shall  be  excused  if  I  institute  a  brief  examination  of  the  ments  of 
this  method  as  compared  with  the  merits  of  the  method  of  horiwntil 
extension  recommended  and  adopted  by  myself. 

Dr.  Kiimmel  has  very  frankly  stated  one  objection  which  does  not 
apply  to  horizontal  extension,  namely,  a  severe  vaginal  catarrh;  and  this 
alone  would  be  suflScient  objection,  in  my  opinion,  to  its  employment  in 
the  case  of  females.  Admitting  that  it  will  prove,  in  most  cases,  to  be 
only  temporary,  yet  it  may  not  in  certain  constitutions  or  habits  of  body 
cease  with  the  removal  of  the  cause ;  and  no  assurance  can  be  given 
that  the  inflammation  may  not  be  propagated  upwards,  and  thus  lay  the 
foundation  of  serious  future  uterine  trouble.  The  mere  possibility  of 
such  a  result  is  sufficient  to  condemn  the  practice,  as  applied  to  this  class 
of  cases. 

A  second  objection  I  find  in  the  fact  that  by  Schede's  method  the 
patient  is  during  the  entire  period  of  treatment  confined  to  the  bed, 
while  in  horizontal  extension  he  is  not. 

Singularly  enough,  almost  this  same  argument  is  employed  by  Kiim- 
mel in  favor  of  Schede's  method.  "  It  does  not  necessitate  constant 
and  complete  rest  on  the  back.**  In  other  words,  the  patient  may  tun 
over  more  or  less  upon  his  side  without  disturbing  the  fracture.  Thii 
statement,  it  is  evident,  must  be  received  with  some  reserve.  In  a  large 
proportion  of  cases  where  the  children  are  under  two  years  the  fracturt 
is  a  green-stick  fracture,  and  often  it  may  be  tenned  a  mere  bending  o( 
the  bone;  and  in  all  such  cases  a  certain  freedom  of  motion  maybe 
permitted  without  causing  either  lateral  or  rotary  displacement;  bnt 
there  must  be  a  limit  to  the  freedom  of  motion  of  the  body  even  in 
these  eases. 

The  case  is  very  different,  however,  when,  as  occasionally  happen*— 
pretty  often,  indeed — the  fracture  is  complete,  and  the  fragments  have 
been  once  permitted  to  overlap  or  slide  upon  each  other  in  the  direction  rf 
the  axis  of  the  bone.  In  such  cases  there  could  be  no  assurance  given, 
where  the  patient  wjis  subjected  to  no  restraints  whatever,  that  union 
might  not  be  delayed ;  and,  in  some  cases,  that  the  fragments  might  nd 
unite  with  some  degree  of  rotary  displacement.  No  doubt  the  close 
apposition  of  the  muscles  will  tend  to  prevent  this  unfortunate  occn^ 
rence  to  a  great  extent;  but  then,  it  seems  unnecessary  to  say,  the 
danger  of  its  occurrence  is  greater  where  such  perfect  freedom  of  motion 
is  permitted. 

If,  however,  it  were  to  be  conceded  that  some  motion  of  the  botlv  B 
admissible,  and  that  Schede's  method  permits  the  patient  to  relieve  the 
back  by  turning  occasionally  upon  the  side,  still  it  must  be  observed  that 
the  extension  apparatus,  upon  which  Schede  alone  relies  to  adjust  and 
retain  the  fragments,  does  not  permit  the  patient  for  one  moment  to 
leave  the  bed.  In  Schede's  method  the  extension  apparatus  is  a  fixture, 
and  its  position  cannot  be  changed,  nor  can  it  ever  be  relaxed. 

On  the  other  hand,  in  horizontal  extension  the  body  is  not  indeed  pet* 
mitted  to  roll  from  side  to  side,  but  the  patient,  inclosed  in  the  splint,  ani 
including  even  the  extension  apparatus,  may  be  taken  from  one  bed  to 
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tier,  or  taken  out  of  doors,  as  ofk^n  as  we  choose.  The  patient  may 
It  temporarily  into  almost  any  position  which  necessity  or  comfort 
rt^|uire. 
irther  than  this,  in  horizontal  extension  the  8urt;eon  does  not  rely 
y  upon  the  extension  made  hy  weight  and  pulley,  to  keep  the  frag- 
h  in  line,  so  that  the-sc  niay  at  any  time  he  temporarily  removed 
IDQt  ajfecting  the  result,  Indee<l,  in  many  cases  this  portion  of  the 
mitiis  is  not  employ efl  by  myself;  and  I  sometimes  omit  also  the 
pi  splints. 

or  is  it  m  irksome  for  infants  to  lie  on  their  bucks  three  or  four 
[S  if  only  they  be  permitted  to  use  their  hands,  as  some  wouhl  sup- 
t  In  feet,  after  the  first  day  they  seem  perfectly  reconciled  to  it ; 
tf  if  permitted  to  move,   they  are   for  a  time  constantly  causing 

Ives  pain  by  some  sudden  twist  of  the  limb, 
have  not  spoken  of  the  inconvenience  which  must  be  experienctnl  in 
leal  extension  in  tlie  adjustment  of  the  coverings,  and  especially 
weather,  which  inconvenience  is  avoide<;l  in  horizontal  extension, 
must  be  added,  also,  that  although  in  children  of  this  age  the  fnig- 
K  are  usually  finn  in  three  or  four  weeks,  it  has  not  been  found 
in  my  experience,  to  remove  wholly  restraints  until  a  week  or  two 
•  The  contrary  practice  has  evei'y  now  and  then  resulted  in  a 
bg  at  the  sejit  of  fracture,  which  had  subsequently  to  l>e  remedied, 
double  splint,  with  only  modcriite  coufinement  of  the  body  iind 
k  without  extenstun  or  short  splints,  prevents  this  unfortunate  acci- 
in  the  later  days  of  the  treatment,  while  in  Schede's  method  the 
must  be  left^,  after  the  extension  is  removeii,  wholly  without  support. 
Je  of  Kiimmers  patients  the  extension  Iiad  to  be  continued  104 
and  in  another  111> 
Dally,  if  we  are  to  compare  results,  no  evidence  is  presented  by 
Uad  that  his  results  are  any  better  than  my  own,  by  which  latter 
ini  notary  displacement  is  impossible  :  hitenil  displacement  ur  bend- 
improbable;  and  there  is  no  sliortening,  of  course,  unless  it  is  a 
'       *'     ture,  and  if  it  occurs  then  it  is  trivial, 

rtit  of  compound  fractures  of  the  thigh,  caused  by  gunshot 
ieb,  wiil  be  considered  in  the  chapter  devote^!  tf>  Gunshot  Fractures, 
baldly  comminuted  and  compound  fractures  of  ibis  bone  are  to  be 
*  upon  the  same  genend  princijiles  as  gunshot  fractures, 
k  compound  fractures  of  tlie  femur  which  have  been  caused  by 
ing  of  the  sharp  fragments  through  the  flesh,  and  in  which 
has  been  easily  effected,  have  in  most  cases  done  as  well  as 
ires,  except  that  the  limb  is  genendly  a  little  more  shortened. 
^muA  usually  srion  heals,  and  the  future  progress  of  the  ca^e  is  the 
a*  tliut  of  a  simple  fracture.  They  may  be  treated,  therefore,  in 
fcaie  manner  as  those  which  have  just  been  described. 

4  Fractures  of  the  Shaft,  at  or  near  the  Base  of  the  Condyles. 

fractures  are  not  m  common  as  fractures  of  the  shaft  elsewhere, 
twt  I  fiplcs  are  contained  in  my  records  as  having  come  under 

Pre* -I  rvation.     Malgaigne  thinks  they  arc  caused  generally 

^tct  blows,  but  this  was  nut  Sir  Astley  Cooper's  opinion,  and  ac- 
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cording  to  my  own  experience  they  are  caused  generally  by  «  fil!  \n 
tLe  knees  or  feet.     In  at  least  nine  of  the  cases  seen  liy  me  v 
was  caused  in  i\m  manner,  and  in  seven  it  is  known  that  Uic  intnanr    j 
Wfus  caused  by  a  direct  blow.  " 

The  direction  of  the  line  of  fracture  is  genendly  from  I- 
and  downwanls,  the  upper  fragnient  being  driven  downwn 
patella;  in  other  cases  tlie  line  of  fracture  preserves  the  same  prncnl 
direction,  but  inclines  inwurda  or  outwards;  and  in  these  cast^  the  upper 
frafrtnent  is  (onnd  lying  more  or  less  on  the  inner  or  outer  niargitw  nf 
tlie  knee,  jjrabahfy  most  often  on  the  inner  side. 

In  one  instance  I  have  found  l)<*th  ft-niurs  broken  at  the  mmc  point 
and  in  the  same  manner,  Mr,  L,  Brittin,  aged  about  forty-five  years, 
while  employed  upon  a  building,  fell  fr"*m  a  fourth-story  window  upon 
the  stone  pavement  below,  striking  upon  his  feet.  In  addition  to  sereial 
other  fractures,  I  found  both  femurs  broken  obliijuely  downward*  und 
forwards,  just  alcove  the  condyles.  Very  little  inflammation  ensne<],  nnJ 
although  it  was  found  impossible  to  employ  extension,  union  fHH*«mii 

readily,  and  with  only  a  moderate  ovcrlnppiriir. 
In  the  left  limb,  however,  the  upper  fnii:'  : 
pressed  down  sufficiently  to  interfca^  ^^mc- 
wliat  with  the  patella,  and  the  patient  mm 
unable,  after  several  iiiunths,  to  straighfrii  i!i' 
knee  completely.  The  motions  of  the  i.^i 
knee  were  unimpaired, 

I  have  only  once  met  with  a  fracture  it 
this  point  in  which  the  line  of  separation  ww 
downwards  and  backwards.  As  the  ciMf 
jircsents  several  points  of  interest,  it  will  be 
proper  to  narrate  the  facts  somewhat  at  length^H 
(icorge  Taylor  Aiken,  of  Lock  port*  N.  ^*^M 
let*  7,  on  May  18,  1854,  in  jumping  dr»wn  si 
bank  of  about  three  feet  in  height,  bn>ke  the 
right  thigh  obliqnely,  just  above  the  knee- 
joint.  Direction  of  the  fracture  obliqudj 
downwards  and  backwards. 

Dr.  G.,  an  accomplisherl  surgeon,  reiidiog 
in  Lockport,  was  called.     The  limb  was  nvi^ 
then  much  swollen.     He  appUcil  side-splints,  rollers,  etc,  carefully, 
then  laid  the  limb  over  a  double-inclined  plane.     The  knee  was  elev»l 
about  six  or  eight  incluis.     Before  ai)j>lying  the  splints,  suitable  cxi 
sion  had  been  made,  and  after  completing  the  dressings,  the  two  liiohi 
seemed  to  be  of  the  same  length. 

On  I  he  second  or  third  day,  Dr.  G.  noticed  tliat  the  toes  looked  o»* 
naturally  wdfUe,  and  were  cold. 

Counsel  was  now  called  at  the  request  of  Dr.  G.,  when  it  was  di 
mined  to  abandon  all  dressings,  and  direct  their  efforts  solely  to  safi 
the  limb. 

The  result  was  that  slowly  a  considerable  portion  of  his  foot  ilietl  »i 
sloughe<l  away,  leaving  only  the  tarsal  bones*  The  fracture  united,  ^i 
with  considerable  overlapping  and  deformity* 


Prftotur«  At  baio  of  oondjles. 
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I*eb.  26,  1856,  the  boy  was  brought  to  me  by  his  father.  On  exam- 
Uii£  tlie  fracture,  I  noticeil  that  the  anterior  line  of  tlie  femur  seemed 
ittny  straight,  and  this  appearance  was  owing  in  some  degree  to  the 
oiineles  which  covennl  and  concealed  tlie  bone,  and  in  some  degree, 
ibo,  to  the  manner  in  which  the  fragments  rested  upon  each  other ;  the 

C'  ited  superior  end  of  the  lower  fragment  resting  snugly  upon  the 
t  of  the  upper  fragment,  so  that  no  abrupt  angle  existed  in  front. 
On  the  back  of  the  limb,  however,  the  lower  end  of  the  upper  fragment, 
ipite  sharp,  projected  freely  downwards  and  backwards  into  the  popliteal 
noe,  80  that  its  extreme  point  was  only  about  half  an  inch  above  the 
hue  of  the  articulation.  The  limb  had  shortened  one  inch,  and  this 
eubled  us  to  determine  accurately  that  the  lower  point,  or  the  com- 
M&cement  of  the  fracture,  was  one  inch  and  a  half  above  the  articula- 
Ikn,  while  the  point  where  the  line  of  fracture  terminated  in  front  was 
pobably  quite  three  inches  and  a  half  above  the  joint. 

The  motions  of  the  knee-joint  were  pretty  free.  The  leg  was  ex- 
mmely  wasted,  and  the  anterior  half  of  the  foot  having  sloughed  off,  the 
lores  had  now  completely  healed  over.  He  was  able  to  walk  tolerably 
vd  without  either  crutch  or  cane. 

Subsequently,  Dr.  G.  found  it  necessary  to  sue  the  father  of  the  child 
Ir  the  amount  of  his  services,  when  Mr.  Aiken  put  in  a  plea  of  mal- 
pnu^ce,  and  that  consecjuently  the  services  were  without  value. 

The  case  was  tried  in  the  March  tenn  of  the  Niagara  circuit  of  1856, 
itLockport,  N.  Y.,  the  Hon.  Benjamin  F.  Greene  presiding. 

On  the  part  of  the  defence,  it  was  claimed  that  the  death  of  the  foot 
VIS  in  consequence  of  the  bandages  being  too  tight.  They  failed,  how- 
iwr,  to  show  that  they  were  extniordinarily  or  unduly  tight.  While  on 
kpart  of  Dr.  G.,  the  prosecutor,  it  was  shown  that  the  death  of  the 
to  was  preceded  by  a  total  loss  of  color,  and  that  it  was  not  aceompa- 
lied  with  either  venous  or  arterial  coniijestion.  The  medical  f]rentlemen 
Bamined  ajs  witnesses  declared  that  this  circumstance  furnished  the  most 
jMxitive  evidence  which  could  be  desired  that  the  death  of  the  toes  was 
lot  due  to  the  tightness  of  the  bandages,  but  that  its  cause  must  be 
boked  for  in  an  arrest  of  the  arterial  or  nervous  currents  supplying  the 
imb,  or  in  both.  Tliey  believed,  also,  that  the  i>rojection  of  tlie  superior 
hgment  into  the  {)opliteal  s})ace  was  sufficient  to  cause  this  arrest. 
Ibey  also  believed  that  overlapping  and  consecjuent  projection  could  not 
we  been  prevented  in  this  case,  and  that  therefore  the  treatment  was 
W  responsible  for  this  unfortunate  result :  indeed,  they  regarded  the 
^Mtment  as  cr)rrect,  and  the  result  as  a  triumph  of  skill,  in  that  any 
portion  of  the  limb  was  saved ;  the  leg  and  foot  now  remaining  being  far 
^ore  useful  than  any  artificial  leg  and  foot  could  be. 

The  Hon.  Judge,  in  a  speech  remarkable  for  its  clearness  and  liber- 
ditjr,  sought  to  impress  upon  the  jury  the  value  of  the  medical  testi- 
mony. The  jury  returned  a  verdict  for  Dr.  G.,  allowing  the  amount  of 
lis  claim  for  services,  with  the  cost  of  suit. 

Specimen  121,  in  Dr.  Marsh's  collection  at  Albany,  presents  a  similar 
tposiuon  of  the  fragments.  The  fracture  is  obli^jue,  from  above  down- 
irds  and  backwards,  and  the  upper  portion  lies  behind  the  lower.  It 
finnly  united  by  bone,  but  with  an  overlapping  of  from  two  and  a  half 
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to  three  iiicljea.     The  young  gentleman  who  showed  me  tbrf|MdiEMf' 
remarked  that  it  had  been  found  inipoBstible,  owing  to  an  ulctr  upun 
the  heel,  and  to  other  causes,  to  employ  in  the  treatment  any  dc^ctof 
extension, 

Tliose  two  are  the  only  e.xnrnple.s  which  have  coine  under  my  uU 
tion  in  which  a  fructure  at  tliis  point  ha.s  t^ken  this  direction. 

Sir  Astley  Cooper  does  not  seem  to  have  recognized  thin  form  of  i 
turo   and    di.s placement.      Araesbnry  ha.s,  however,  recorded  ooe 
wliich  came  under  his  own  observation,  where,  althou|rh  the  bW^lre 
and  nerves  escaped,  the  bone  projected  through  tlie  skin  in  the  ht 
finally  exfoliated,'      And  lie  thinks  the  point  of  bone  may  smm 
80  penetrate  the  artery  and  injure  the  nerves  as  to  I'ender  araputiitfl 
necessary,  in  order  to  save  the  life  of  tlio  patient. 

M,  Coura!  also  hai:s  rehited  a  case  in  which  an  ej^iphysary  disjunet 
oceurring  in  a  child  twelve  years  old,  was  attended  with  a  »li     ' 
of  the  upper  fragment  backwards,  and  amputation  becsime  n* 

I  know  of  no  other  coses  of  this  rare  accident  which  have  hwu  i 
ported.     Lonsdale  refers  to  it  as  ''the  rarest  direction  for  a  fractitnn 
take;'*  and  thinks  that  in  case  of  its  occurrence,  the  vessels  in  the  j 
litciil  space  will  stand  a  chance  of  being  wounded;  but  he  mentions  ] 
example.     The  popliteal  artery  hugs  the  bone  so  closely  at  thi* 
thiit  a  displacement  of  the  upyjer  fragment  in  a  direction  dowi 
!)ackwards  must  always  greatly  endanger  its  integrity.       Iti  m. 

here  that  the  artery  and  vein  are  in  the  closest  cont^ict  witli  each  nthis 
and  with  the  bone;  an  anatomical  fact  which  hjus  been  nscfl  by  Rid 
erand  and  others  to  explain  the  greater  fre«iuency  of  aneurisms  in  th 
ham, 

The  prognosis  in  this  fracture  has,  according  to  my  own  experietiee,  ( 
wider  range  than  in  the  case  of  other  fractures  of  the  shafts  la  ii  pn 
portion  of  cases  the  union  has  been  effected  with  little  or  no  shorteniag 
a  result  which  is  not  surprising  wdien  we  consider  that  at  this  \mm  \' 
muscular  resistance  wliich  hn»  to  be  overcome  is  k*ss  than  at  any  othd 
point  of  the  shaft  of  tlie  femur;  and  that  occasionally  the  line  of  fn 
til  re  is  so  little  oblii|ne  that  the  fragments  being  once  adjusted  sup[ 
themselves  completely.  Malgaigne  says  that  here  **oblii|ue  fracttin 
are  more  nire'  than  those  which  are  nearly  transverse;  but  Sir  Axt] 
Cooper  had  never  met  with  a  transverse  fracture  at  this  pointy  norhatj 
I;  yet  no  doubt  they  do  occur  here  more  often  than  in  other  portions ( 
the  shaft.  Malgaigne  says  that  M,  Denonvilliers  thought  he  had  foutl 
in  the  Dupiiylren  Museum  four  or  five  examples  of  exactly  tnttii^ven 
fractures  at  this  point,  but  he  had  not  found  one  higher  up* 

Malgaigne,  whn  I  infer  has  examined  these  specimens,  d*j>es  not ; 
to  be  satisfied  that  they  represent  really  transverse  fractures,  but  he  doi 
not  speak  positively  upon  this  point. 

James  A,  Manly  had  his  right  thigh  broken  at  this  point  when  he^ 
four  years  old,  and  when  he  was  thirty  years  old  I  found  it  shortc: 
half  an  inch,  but  the  point  of  fracture  could  be  distinctly  felt.     Thai 

'  Remarks  oo  Fractures,  etc.,  by  Joseph  Amesbunr,  vol,  i,  p,  2!*Jl.     Loinioa^  li81j_ 
*  Archiv.  G4ii.  de  ^IM.,  torn,  ix  p.  267, 
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lot  an  epiphyseal  fracture  I  was  assured  by  the  fiiet  that  the  bone 
»(l  not  eea^sed  to  grow  in  this  direction,  and  by  observing  that  the  frac- 
ire  was  too  high  to  warrant  such  a  supposition. 

Andrew  Carr,  mi.  l25,  treated  at  the  New  York  Hospital,  had  a  short- 
m^  of  three-f{Qarter<s  of  an  inch. 

Mrs.  Jackson,  aged  about  thirty,  had  a  ^horteninci;  of  one  inch.  Both 
f  the^e  latter  patients  were  treated  in  the  straight  position,  but  without 
i*mianunt  extensi^iU,  and  therefore  did  not  reprei^cnt  the  best  results 
Licit  tnight  be  obtained. 

John  Van  Pelt,  let.  51,  treated  by  me  at  Bellevue  Hospital  in  1873, 

itii  plaster  of  Pari.s,  and,  therefore,  withottt  pennaneot  extension,  had 

straight  limb*  and  the  shortening  was  half  an  inch*     This  fracture  was 

msed  by  a  fall  upon  bis  foot,  and  the  b^wer  end  of  tlie  upper  fragment 

|ra5  thrust  through  the  flesh  and  skin,  making  a  small  bole  in  the  latter; 

It  tkia  soon  closed,  and  the  case  proceeded  as  if  it  had  been  a  simple 
racture. 

In  the  following  case  there  was  no  shortening,  but  the  limb  was,  after 
fche anion,  longer  than  the  other:  Michael  Halloran,  iet,  40,  had  his  left 
■"pimir  broken  by  a  direct  blow,  three  inches  above  the  joint,  October  6, 
874*  Having  been  received  into  my  wards  at  Bellevue,  my  own  ex- 
'mm  ji|ipjiratU8  was  applied  by  my  house  surgeon,  Dr.  Lewis,  with 
eight  nnd  pulley,  ami  continued  seven  w  eeks,  when  the  fnignients  were 
buad  united;  the  limb  being  half  an  inch  longer  than  the  other.  This 
HfMarement  has  been  repeated  several  times  by  myself  and  othen?  with 
'ieftaine  result. 

1  lave  mentioned  the  very  satisfactory  result  in  the  case  of  Brittin* 
itb  a  double  fracture. 

Of  the  fVdlowing  case  it  seeras  proper  to  say,  whether  the  shortening 

no  gi*eater  than  I  have  been  infonned  or  not,  that  the  result  is  c^t* 
linly  very  favorable  considering  the  character  of  the  accident : 
•  CoL  A.  Alden,  of  Troy,  was  blown  up  in  the  explosion  of  the  maga- 
ibe  at  Fort  Fisher,  Jan.  19,  1S63.  I  saw  him  in  consulUttion  with  Dr. 
Mtnmons,  V.  S.  A.,  at  Bedloes  Island,  on  the  eighth  day  nfter  tlie  acci- 
[?ut.     The  right  thigh  was  broken  above  tlie  condyles,  the  upj>er  frag- 

ent  being  thrust  down  in  iVont,  and  to  the  inner  side.     Both  limbs  were 
tly  bruised,  swollen,  and  discolored.     His  right  thigh  was  at  this 

le  short ene<l  four  inches.     At  my  suggestion.  Buck's  extension  was 

B»plied.  He  was  never  seen  by  me  again,  but  his  brothtT  wrote  m© 
pril  *2H,  lH6o,  that  the  Colonel  {then  (Teneral)  had  retin^ned  to  his  com- 
ami  with  the  limb  shortened  only  half  an  inch*  As  I  do  not  under- 
and  this  measurement  to  have  been  made  by  a  surgeon,  it  cannot  be 
f^nled  as  authoritative. 

The  following  two  examples  do  not  present  results  equal  to  the  avemge 
fractures  of  the  shaft  of  the  femur  in  other  portions  : 
W.  0.  Latham,  aft.  35,  treated  clneiiy  by  plaster  of  Paris:    when  he 
»j?ulted  me  after  tive  months  the  Hmli  was  shortened  one  inch,  and  the 

-joint  almost  completely  anclivlosed. 
^j&tnuel  Wilson,  jet.  47,  fell  from  a  car,  striking  upon  his  knee.     He 
|thiced  under  my  care  at  Bellevue.  and  at  first  laid  upon  a  double- 
lined  plane;    but  this  being  found  very  uncomfoitable,  and  not  im- 
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proving  the  position  of  the  fragments,  extension,  with  weight  and  pulleT, 
was  substituted.  The  union  was  effected  with  a  shortening  of  one  inc^ 
but  with  very  little  anchylosis  of  the  knee. 

Henry  Hoff,  let.  40,  received  a  comminuted  fracture  of  his  left  thigk 
four  inches  above  the  knee,  from  a  direct  blow,  Dec.  2,  1879 ;  firactnre 
oblique.  He  was  treated  in  my  wards  at  Bellevue  by  extension  and 
weights.     It  united  in  a  straight  position,  but  shortened  one  inch. 

Anna  Simpson,  jet.  16,  broke  her  right  femur  Dec.  12, 1879,  by  a  fill 
from  a  rope  thirty  feet.  Shortening  at  time  of  admission  to  Bellevue 
one  inch  and  a  half,  showing  that  it  was  probably  from  a  &11  on  the  foot 
or  knee.  She  was  treated  in  my  wanls  by  my  mode  of  extenaion. 
There  is  now  union  with  less  than  half  an  inch  shortening.  The  motions 
of  the  knee-joint  are  free. 

I  have  taken  the  pains  to  mention  these  fortunate  cases  more  in  detail 
than  their  simple  character  would  seem  to  justify,  because  I  wish  to  place 
them  in  contrast  with  the  less  fortunate  cases. 

Mrs.  Catharine  Sullivan,  set.  55,  a  large,  fat  woman,  fell  from  a  bright, 
striking  probably  the  right  knee.  The  fracture  was  compound;  and 
when  admitted  to  my  service  at  Bellevue,  October  9,  1866,  the  limb  was 
greatly  swollen.  Immediate  amputation  was  urged,  but  she  refused  to 
have  it  done.  Moderate  permanent  extension  was  then  employed,  and 
suitable  dressings  applied ;  suppuration  occurred  in  the  knee-joint,  and 
she  died  in  about  two  weeks. 

Michael  O'Shea,  aet.  40,  had  his  right  thigh  broken  at  the  same  point 
by  the  fall  of  a  piece  of  timber  upon  it,  and  was  admitted  to  my  service, 
in  the  Buffalo  Hospital  of  the  Sisters  of  Charity,  on  the  same  day.  He 
refused  to  submit  to  amputation,  and  he  died  on  the  tenth  day,  after 
gangrene  had  ensued. 

I  was  called  to  see  a  gentleman  in  Wavcrly,  Tioga  County,  who  was 
thrown  from  his  carriage  February  20,  1864,  striking  on  both  knees, 
causing  a  fracture  of  the  right  thigh  above  the  condyles.  On  the  sixth 
day,  in  order  to  establish  the  diagnosis,  his  surgeon  administered  chloro- 
form, and  examined  the  knee  thoroughly ;  but  he  was  seized  with  » 
tetanic  convulsion  while  they  were  manipulating ;  subsec|uently  he  had 
other  similar  convulsions.  I  saw  him  on  the  ninth  day,  when  the  lin»b 
was  greatly  swollen,  and  his  <]jeneral  condition  seeme<l-to  indicate  speedy 
death.  The  convulsions  still  continued.  The  limb  was  shortened  one 
and  a  half  inches  as  it  lay  reposing  upon  a  double-inclined  plane — 
Daniels's  fracture-bed.     A  few  days  later  he  died. 

The  case  of  Aiken,  in  which  the  line  of  fracture  was  from  above,  down 
and  back,  already  described  at  length,  was  followed  by  gangrene,  and 
resulted  in  amputation.     This  was  treated  on  a  double-inclined  plane. 

Daniel  Welsh  had  his  thigh  broken  by  a  direct  blow  just  above  the 
knee,  when  he  was  twenty  years  old,  in  Ireland.  The  fracture  wm 
compound  and  comminuted,  and  some  fragments  of  bone  subsajuently 
escaped.  lie  was  examined  by  me  five  years  later,  when  I  found  the 
limb  shortened  seven  inches.  My  notes  do  not  refer  to  the  method  ol 
treatment. 

Wm.  Hennen  consulted  mt  in  February,  1854,  complaining  that  hif 
leg  had  been  treated  badly,  and  that  he  was  in  consequence  very  mucb 
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ned.  Hb  leg  had  been  broken  liy  being  cuugfit  between  a  earriiige 
m  troc.  Hb  sorgecm  bad  extenson  made  by  four  strong  men,  and 
long  side-?iplinta  were  bound  to  the  limb :  but  there  was  no  penna- 
IC  ^'Xtension.  I  found  the  limb  shortened  more  than  one  inch  and  a 
(Both  of  the  preceding  eases  were  reported  in  the  Trans,  of  the 
fter,  Mi»d,  Assoc,  for  1857,  in  my  pajjer  on  Defttrmilies,  etc.) 
lohu  Uoban.  set.  37,  was  admitted  to  my  service.  May  11,  1878, 
ring  fallen  down  an  elevator  ami  striking  upon  Ids  rigbt  knee.  When 
lilted  the  limb  was  greatly  swollen,  and  the  existence  of  a  fracture 
not  recognized.  Sulise<piently  I  diHcoAered  that  the  right  thigh  was 
|>ken  just  abi:»ve  the  ef>ndyles,  and  the  line  «d'  fracture  was  from  belnw 
rards»  backwards,  and  slightly  outwards.  His  legs  w*erc  cuveriHl  witli 
ulcers,  and  extension  by  adhesive  strips  was  im|)ossible.  After 
eral  attempts  to  adjust  the  fragments  by  extension,  flexion,  etc,  hii* 
lib  was  placed  in  a  Hodgen*8  suspension  sjilint;  but  this  was  removed 
five  days  later,  as  it  was  found  not  to  diminish  the  shortening,  and  it 
failed  equally  to  prevent  eversion  of  the  foot.  Having  decided  that  it 
impracticable  to  maintain  extension,  it  wa.s  determined  to  do  what 
in  OUT  power  to  prevent  eversion,  to  which  the  foot  and  leg  were 
%t\y  inclined  on  account  of  the  riding  of  the  upper  fragment  upon  the 
ker  side  of  the  lower.  This  was  accomplished  very  ssitisfactordy  by 
>ng  side-splint,  well  cusliioned,  and  liound  to  leg.  thigh,  and  body. 
lion  was  effected  with  a  sitorteniog  of  twn  inclies  and  thret^quarters. 
Iiry  Tobin,  set.  50,  fell  seven  feet,  Ntkvcml>er  *i,  18t>7,  and  **n  the  same 
!  admitted  to  Bellevue  with  a  fmcture  at  the  base  of  the  condyles 
be  right  femur,  in  the  usual  direction.  We  found  her  thin,  pale,  and 
^red  with  syphilitic  eruptions. 

luck's  extension  was  applied  with  eight  pounds.  On  the  10th  this 
incrGa*M?d  to  twelve  jiounds.  I>ecember  1st,  twenty-iour  days  after 
injury  was  received,  the  fragments  not  having  then  united,  my  sue- 
[>r.  Dr.  Wood,  took  charge  of  the  case.  She  was  at  once  placed  U|>rm 
ouble-inclined  plane.  This  was  continued  a  few  days,  when  the  fnig- 
ats  being  in  a  worse  pftsition  than  before,  the  stniight  position  was 
fesume^J.  About  seven  weeks  after  the  injury  the  fragments  were  not 
unitefl,  and  Dr.  Wood  cut  the  ([uadric4'ps. 

Tebruary  2d,  nearly  three  months  after  the  accident,  it  was  not  united. 
the  25th  it  was  thought  to  be  united,  with  a  shcutening  of  one  and  a 
'  inches.     I  did  not  examine  her  at  this  time. 

Toshua  Marquand,  jet,  70,  fell  down  a  tliglit  of  stairs  and  received  a 
rture  of  tlie  left  femur,  near  the  comlyles,  November,  2J*,  187i».  On 
fe  same  day  he  was  admitted  to  Bellevue.  We  founil  the  liujh  shortened 
two  inches;  and  the  lower  end  of  the  upper  fragment  had  penetrated 
the  quadriceps,  and  lay  directly  under  the  skin.  An  attempt  was  at 
one©  made  to  reduce  the  fracture  by  extension  of  the  leg  in  the  extnided 
an<l  flexe^l  position,  but  without  any  effect,  until  the  patient  was  plaeed 
under  the  inlluence  of  ether;  when,  imder  flexion  and  extension,  the 
sharp  end  of  the  bone  wa,s  seen  to  recede  a  little,  but  it  still  renuiint*<i 
entangletl  in  the  tendon  of  the  quadriceps.  An  extension  apparatus  was 
applied  with  twenty  pounds,  by  which  the  length  of  the  limb  was 
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mndi  increase<l     On  tlie  tenth  day  Hodgen's  suapension  apptntniiH 

subwti  luted*  ■ 

Dec.  UU  twenty  days  after  the  accident,  finding  no  improTCfneitt  fl 

the  condition  of  the  fnigment.*^,  and  feeling  assured  that  union  waaWtor 
take  place,  after  cunsultution  held  with  my  colleagues  it  wa»  cifcidcd  ^ 
resect  the  projecting  point  of  bone,  and  ret  luce  the  fracture.  Thb  vfl 
accordintrly  done  by  myself  on  the  ^ame  day;  one  inch  and  ii  half  of  JB 
]iointe<l  extremity  of  the  u[>per  fragment  being  removed.  Even  dimH 
wa.'=^  with  some  difficnlty  releji^e^l  from  its  entanglement,  and   '  m 

its  proper  pasition.     The  limb  wtia  dressed  with  a  plaster-of-l  t, 

with  a  feneatra  oppasite  the  wound.  On  the  following  day  tijf  i 
splint  was  opene<l  oo  account  of  the  occurrence  of  swelling*  ftii^\ 
days  later  the  symptoms  assumed  a  grave  aspect,  gangrene  hav: 
eurred  over  his  sacrum  and  several  other  parts  of  his  bodv.  11' 
Dee,  2^. 

It  will  appear,  tben,  that  while  a  considerable  number  of  the«e  (nc- 
tures  may  be  reasomibly  expected  to  reach  a  favorable  terminarion, j 
much  larger  proportion  than  usual  of  fractures  of  the  shaft  at 
points  are  to  he  considered  as  very  grave  accidents,  and  in  some  <m»i 
demanding  immefJiatc  amputation.      This  increased  gravity  is  dot,  m^ 
certain  examples^  to  the  greater  violence  rei|uire<i  to  cause  the  frartiiii 
in  otliei-s,  to  the  penetration  of  the  joint  by  the  upper  fragmont,  ami 
all  Cilices  the  hazard  may  be  considered  increased  by  the  proximity  of  t 
fracture  to  the  joint ;  the  thinness  of  the  soft  coverings  renders  tha 
more  liable  to  be  made  compound  by  the  penetration  of  the  skin  by  T 
u[>[*er  fragment;  antl,  finally,  there  exists  the  danger  that  this  "* 
will  penetrate  the  tendon  of  tlie  cjuaihieeps,  or  its  tendinous  ex]>i 
on  either  side,  and  become  button-holed,  thus  interposing  a  pt>rtioti  ( 
this  dense  fibrous  tissue  between  the  fragments,  and  preventing 
union,  as  happened  in  two  of  the  cases  already  recorder! 

If  the  direction  of  the  fracture  is  from  before  upwards  and 
as  happens  ordy  very  rarely,  there  is  chmger  of  the  fragments 
Mpon  the  pojtlitea!   artery,  vein,  and  nerves,  and  causing  a 
haemorrhage,  oi'  gangre»ie  of  the  leg,  us  liapfM^netl  with  the  boy  Ailci*. 

The  treiitment  of  the  accident  has  already  been  iliscusse*!  in  coouei 
tion  with  fi-actures  of  the  shaft  in  generai ;  and  the  conclusion  noi 
seem  to  be  that,  except  in  tlie  last-named  and  exceptional  fracture,  s 
rule,  the  straight  position  with  mndemte  extension  affords  the  most  i 
fort  til  the  patient,  and  insures  the  best  result.^.  No  doubt  there  will  I 
cases  in  whirh  Modgen's  swing,  or  some  other  forms  of  the  flex«Hl  positvnn,. 
will  be  found  the  most  eoraf^^rtalde,  and  give  equally  good  results;  ^\^^ 
cially  when  the  parts  about  the  knee  are  much  swollen,  or  the  knee-jonlB 
itself  has  been  penetrated.  It  will  lie  noticed,  however,  that  in  the  f6W 
cases  in  which  this  position  was  adopted  by  myself  and  others,  a  chftOH 
h:nl  to  lie  soon  made.  fl 

The  most  serious  question  is,  perliaps,  Wlmt  shall  be  the  course  U\  fU 
pursued  when  the  bone  becomes  button-holed  in  the  tendon,  w'thojB 
penetrating  the  skin  ?  In  neither  of  the  two  cases  seen  by  me  coaW  tifl 
fragment  be  withdrawn  from  tlie  temlon  by  flexion  or  extension,  eyjj 
when  the  patient  was  under  the  inlluence  of  the  ansesthetia     Will  it  IB 
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r,  fficn,  to  cut  through  the  skin,  expose  and  remove  the  projecting 

i\  iiiiil  then  reduce  it  ?     In  one  of  my  ca^es  this  was  not  done,  and 

liUhongh   tlie  union  was  very  long  delaye<l,  it  is  reported  to  have  been 

t  finally  awonipHshed ;  but  of  the  correctness  of  thi«  report  1  do  not  feel 

1 8S*ur*ed.     In  the  other  case  I  resected  the  bone,  and  my  patient  died.    I 

I  confess  that  I  do  not  think  I  would  be  iucbneii  to  repeat  the  operadon, 

kl  that  I  would  prefer  ti>  submit  mv  patient  to  the  risks  of  non-union, 

ur  rif  a  fibrous  union.      L  poo  this*  subject,  so  far  rts  I  know,  surgeons 

have  furnished  hitherto  no  experience,  and  have  given  no  opinions;  nor 

Uml  am  I  aware  that  they  have  made  any  allusion  to  this  clasps  of 

ewes.     It  is*  a  matter,  therefore,  for  future  study. 

Bmnt  says  that  be  has  once  cut  the  teodo  Aehillis  in  a  case  of  frac- 
ture at  the  ba«e  of  the  condyles,  and  he  recommends  it  in  all  cases, ^  I 
LCMiiiot  agree  with  Mr.  Bryant  as  to  its  necessity  or  utility  ordinarily, 
I  do  not  think  that  the  lower  fragment  has  that  tendency  to  tilt 
ards,  which,  in  Mr.  Bryant's  opinion,  renders  a  paralysis  of  the 
mrrx'nemius  necessary.  This  point  has  been  discussed  elsewhere  in 
wi*  chapter. 

h  hns  been  already  mentioned  that  Dr.  M,  A.  Morris,  of  Harvard, 
Charlpstown,  Mass.,  has  repeateil  Mr.  Bryant's  openition  in  a  case  in 
vhich  the  fracture  was  through  the  base  aiid  between  the  condyles  at  the 
i  «me  time.     In  this  case  the  operation  proved  veiy  serviceable.^ 


§  6.  Fractures  of  tlie  CoEdyles. 
(a)  Fractures  of  the  External  Condyle. 

Dr.  Alph*  B.  Crosby,*  of  New  Hampshire,  has  published  an  account 

of  a  case  of  simple  fracture  of  the  exicrnal  condyle,  in  a  young  man 
L  twenty -one  years  of  age,  and  which  happened  from  a  sudden  twist  of  the 

limt,  while  he  was  undressing  himself  to  bathe.      He  was  ''standing  on  a 
I  *hehing  bank,  witli  tlie  right  leg  Hexed  over  the  left  in  order  to  remove 

kis  {mntnhxtnii ;  he  lot^t  his  balance,  partially  twisted  the  leg,  and  fell  to 

tlu'  grotmd/*      Six  months  after,   the    fragment   was  removed  by   Dr. 
'  CTiG»by,  through  an   incision  below  the  condyle.     The  recovery  of  tlie 

young  man  has  been  complete. 
I    The  accompanying  drawing  represents  the  specimen  as  seen  from  its 

loier  or  caftilaginoud  surface,  and  of  its  actual  size.  (Fig.  203.) 

John  O'Neill,  aet.  40,  fell  down  stairs  in  Dec.  187-3.  bending  his  left 
I  leg  under  hi*s  body,  and  fracturing  the  external  condyle.  About  three 
Itnotithg  later  the  patient  was  brought  under  my  notice  by  Dr.  Stanley. 
[The patient  wajs  able  to  walk  with  a  slight  halt;  the  fragment,  appar- 
lently  about  one  inch  in  diameter,  moving  upwards  about  half  an  inch 
•li  the  leg  was  flexed,  with  a  dii^tinct  and  painful  crepitus.     When  at 

sL  the  fragtnent  fonned  a  marked  projection.    It  is  not  certain  whether 

be  line  of  tract ure  entered  the  joint. 
J  examined  the  limb  several  times  during  the  succeeding  two  years, 

[*  Brrant,  l^rid.  ^.,  1H72,  p.  93Q. 

[»  Aforrin,  Med.  U<*c.,  Miirth.  187S.  fnjin  Bur^t.  Med.  and  Sui^.  Journ.,  Nov.  1877* 

M  CfT.^f.v,  Ni'w  IliimjiJiliire  Journ.  of  Mtxl,,  lf<57. 
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and  found  the  condition  of  matters  unchanged,  except  that  the  usefokis^ 
of  the  limb  has  steadily  improved.  Bandages  and  knee-supports  i»i»y 
served  no  useful  purpose,  and  have  been  laid  aside. 

Dr.  T.  S.  Kirkbride  has  also  reported  an  example  of  simple  inctare 
of  this  condyle,  which  was  produced  by  the  kick  of  a  horse,  the  blof 
having  been  received  upon  the  inside  of  the  knee.  When  this  patient 
entered  the  Pennsylvania  Hospital,  Dec.  1834,  the  knee  was  much 
swollen,  and  crepitus  was  plainly  felt,  but  the  fragment  was  not  dis- 
placed ;  the  muscles  upon  the  outer  side,  however,  were  so  strondy  con- 
tracted as  to  abduct  the  leg,  and  produce  considerable  angular  defonnit^. 

Fig.  203.  Pio.  204. 


Dr.  Crosby's  specimen  of  fracture  of  Sir  Astley  Cooper's  ease  of  fntetnrv of 

the  external  condyle.  the  external  condyle. 

The  limb  could  be  easily  made  straight,  but  it  returned  to  its  former 
position  of  abduction  as  soon  as  it  was  released.  When  fully  extendedt 
slight  bending  of  the  joint  did  not  give  severe  pain  ;  but  when  iB  aoy 
degree  flexed,  all  motion  was  very  painful. 

The  limb  was  placed  in  a  long  straight  fracture-box,  and  cold  applic^ 
tions  were  made ;  great  swelling  followed.  It  was  kept  extended  in  thi» 
manner,  or  in  the  long  splint  of  Desault,  twenty-eight  days ;  at  whiA 
time  union  seemed  to  have  t^iken  place,  but  the  motions  at  the  joint  ifcre 
very  limited,  and  productive  of  great  pain.  From  this  j)eriod  the  tok 
was  laid  in  a  splint,  so  constructed  as  that  the  angle  of  the  knee  coiiW 
be  changed  daily.  At  the  end  of  about  six  weeks  he  began  to  walk  OB 
crutches,  and  he  could  then  flex  the  leg  to  a  right  angle.* 

Sir  Astley  Cooper  has  related  a  case  of  compound  fracture  of  the  same 
condyle,  produced  by  falling  from  a  curbstone  upon  the  knees.  Tke 
man  died  on  the  twenty -fourth  day.  On  examination  after  death,  the 
external  condyle  was  found  to  be  broken  off,  and  also  a  considerab\( 
fragment  was  detached  from  the  shaft  higher  up.^  (Fig.  204.) 

*  Kirkbride,  Amer.  Journ.  Med.  Sci.,  May,  1835,  vol.  xvi.  p.  82. 

*  Sir  Astley  Cooper,  on  Disloc,  op.  cit.,  p.  239. 
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(b)  Fractures  of  the  Internal  Condyle, 

iDr*Thoraa8  Wells,  of  Columbia,  S.  C-,  has  reported  an  example  of 
■ctureof  the  internal  condyle,  aceomiiaiiied  with  a  disloentiori  of  the 
IkJ  of  the  tibia  outwards  and  backuaj^ds.  Tlie  man  \vas  about  forty 
prs  old,  and  intemperate,  Dn  Wells  was  not  culled  until  two  daya 
fcr  the  injury  was  received^  when  he  found  the  Hiiib  greatly  i+wollen 
i gmgrenous.  The  man's  account  of  himself  was  that  while  walking 
ite  back  yard  he  felK  atid  thus  dislocated  his  knee^  and  that  he  waa 
n  brought  into  the  house,  being  unable  to  stand  ujion  bis  feet.  It 
IIDot  appear  that  any  atteni|)t  was  made  to  reduce  tlie  limb,  probably 
ihae  kis  general  condition  indicated  that  sjieedy  deatli  \xm  inevitable. 
Rile  fourth  day  he  died.  The  autopsy  disclosed,  in  addition  to  the 
pcation  of  the  tibia,  that  a  thick  scale  of  bone  was  broken  from  the 
tor  part  of  the  inner  condyle,  but  it  remain e*!  attached  to  the  liga- 
DU.' 

k  aiAe  reported  to  me  by  Dr.  Lewis  Riggs,  a  very  intelligent  surgeon, 
Ictiiiug  in  Homer,  Oneida  C<j.,  N.  Y.,  was  more  successful  : 
fk  lad,  j^t.  15,  wiis  kicked  by  a  horse,  the  blow  being  received  upon 
fright  knee.  Dr.  Riggs  saw  him  within  three  houi*8  after  the  acci- 
b,  and  found  the  internal  condyle  of  the  right  femur  broken  off, 
lying  away  more  than  half  tlie  articulating  surface  of  the  joint;  the 
p  and  fibula  were  at  the  same  time  dislocated  iuwiirds  and  upwards, 
Rfring  witli  them  the  broken  condyle  and  the  patella.  The  displace* 
bt  iipwanis  was  about  two  inches,  and  the  sharp  point  of  the  inner 
gmeot  had  nearly  penetrated  the  skin.  There  was  no  external  wound. 
I  knee  presented  a  very  extraordinary  aj)  pea  ranee,  and  the  lad  was 
feriug  grejitly.  Being  at  a  distance  from  town,  and  tlie  Doctor  having 
■  dilonffomi  or  pulleys  with  him,  he  was  obliged  to  depend  solely  upon 
^aid  of  five  men  who  were  present.  The  first  attempt  at  reduction 
I  unsuccessfiil ;  but  in  the  second  attempt,  when  the  men  were  nearly 
iUSled  in  their  efforts  at  extension  and  counter-extension,  and  while 
Doctor  was  pressing  forcibly  with  both  hands  upon  the  two  condyles, 
bones  suddenly  came  into  position,  except  that  the  breadtii  of  the 
seemed  to  be  slightly  greater  than  the  other,  a  circumstance  which 
pr«jbal>ly  due  to  the  irregularities  of  the  liroken  surfaces,  which  pi'e- 
'  perfect  coaptation. 

ither  splints  nor  ban<lagea  were  required  to  maintain  the  bones  in 
;  but  anticipating  the  probable  occurrence  of  aiichylosis,  and  with 
IT  to  making  '*the  limb  as  useful  as  possible  in  this  condition,"  he 
d  upon  **a  double-inclined  plane,*'  which,  being  supplied  with 
pportji,  would  also  present  any  tie  flection  in  either  direction,  in 
the  limb  was  disposer!  to  such  disphtcement. 

le  subsequent  treatment  consisted  in  the  use  of  cold  water-dressings, 
little  inflammation  followed.    A  portion  of  the  integument  sloughed, 
e  bone  was  not  exposed,  and  it  healed  nipidly.     On  the  twenty- 
day   Dr-   Riggs  gave  to  the  joint  passive  motion,  and  this  was 


*  W«ll«,  Amer.  Jotini.  Med.  Sci.,  May,  1832,  vol.  x,  p.  25. 
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repeated  at  intervals  until,  at  the  end  of  three  months,  he  wm  Mem 
walk  with  a  cane.  At  the  end  of  a  year  Dr.  Riggs  examined  the  leg, 
and  found  the  knee  a  very  little  larger  than  the  other,  and  he  codJ  tii*t 
flex  it  quite  as  completely.  In  all  other  respects  it  was  perfect,  and  the 
boy  himself  declared  it  was  as  good  as  the  other. 

The  Dupuytren  mnseum  contains  a  specimen  illustrating  this  fmctare, 
wliich  was  presented  to  the  museum  by  Vemeuil,  and  is  referred  tobj 
Trehit.^     The  fragment  wits  not  dinplaeed. 

Tfratment  of  FraMure$  of  either  Condyle. — The  few  cases  of  Hm 
accidents  which  I  have  seen  rejiorted  have  been,  with  one  or  twoexwp* 
tions,  treated  in  the  straight  position.  In  Kiri' 
bride's  case  any  degree  of  flexion  was  paiufril, 
although  there  wa.s  little  or  no  displacement  <>f  the 
ft'agment;  and  we  think  we  can  see,  in  the  relaititY 
position  of  the  articular  surfaces  of  the  tibia  mi 
femur,  a  sufficient  rejison  why  the  straight  or  ncark 
straight  position  must  generally  he  prcfenm 
Whichever  condyle  is  broken,  the  remaining  mi- 
dyle  will  be  sufficient  to  prevent  a  disb>c*alion  mA 
consenuent  shortening  of  the  limb,  unless,  ioilwii 
the  dislocation  has  already  occurred  as  an  imm^ 
diate  consetpience  of  the  injury.  It  is  very  ct*nm 
that  it  would  not  take  place  from  the  action  of 
the  muscles  when  the  limb  was  straight.  Ih  ili« 
flexed  positiiui  I  can  conceive  that  it  might  take 
place,  but  yet  not  easily*  It  is  not  a  dislocation 
of  the  limb,  then,  that  we  seek  chiefly  to  avoid*  but 
a  deflection  of  the  leg  to  the  right  or  to  the  left, 
according  as  one  or  the  other  of  the  condyk^  ]m 
been  broken.  It  will  be  readily  seen  that,  in  nnler 
to  resist  this  tendency,  nothing  but  the  t^trnijrht 
position  will  answer,  and  that  for  this  purpose  it  will  be  necessarj*  t<>  lav 
a  long  splint  upon  one  or  both  sides  of  the  limb,  and  to  set*ure  theirhrtle 
length  of  both  thigh  and  leg  to  this  splint.  The  long  fracture*box  ttse<l 
by  Kirkbride,  if  well  cushioned  on  all  sides,  seems  to  me  at  oriee  u\ 
answer  most  completely  this  important  indication,  rendering  it  even  un- 
necessary to  employ  a  bandage,  since  the  opposite  sides  of  the  box  vill  1 
compel  the  limb  to  adopt  the  proper  pctsition.  J 

As  to  the  remainder  of  the  treatment,  it  must  consist  e^entiallv  ^^ 
the  employment  of  such  means  as  are  calculated  to  prevent  juid  al^ 
inflaranmtion. 

As  soon  ns  the  union  is  consummated  the  joint  surfeoes  should  he  ^^ 
mitted  cautiously  to  passive  morion,  in  order  to  prevent  anchylosis  j  ^ 
it  would  be  better  to  commence  this  so  early  as  to  hazard  somewhi**^ 
displacement  of  the  fragment,  rather  than  to  wait  too  long.  It  may  f^*^ 
in  some  cases,  he  improper  as  early  as  the  fourteenth  rlay,  and  in  ne*^ 
all  cases  it  should  be  pnictii^ed  ii8  early  as  the  twenty -eighth,    Of  cou*^ 


Fnuituro  of  the  inler- 
Difcl  ooodyle.  (Veroeuil's 
ease.) 


'  Verneuil,  Tr^lRt,  Arch.  G4n.  de  MM.,  1864,  t,  2,  p.  78. 
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V^^Bence  of  active  inflammation  in  the  joint  would  render  motion 
ipioper. 

(c)  FractureB  between  the  Condyles  and  across  the  Base. 

Akiogy. — ^A  fracture  of  this  character  may  be  produced  by  a  blow 
«Ved  directly  upon  any  point  of  the  lower  extremity  of  the  femur ; 
Betimes  the  blow  has  been  received  upon  the  patella  when  the  knee 
I  bent,  and  Bichat  mentions  a  case  in  which  it  was  produced  by  a 
upon  the  feet. 

hfmptams. — This  fracture  is  easily  distinguished  from  the  preceding 
he  much  greater  mobility  of  the  fragments  and  by  the  palpable  short- 
g  of  the  limb,  since  an  overlapping  of  the  broken  end  is  here  almost 
itable.  Each  fragment  may  be  felt  to  move  separately,  and  the 
on  will  be  accompanied  with  crepitus. 

Prognosis. — The  danger  of  violent  inflammation  in  the  joint  is  im- 
mt,  and  anchylosis  of  the  knee  is  to  be  anticipated  as  the  most  favor- 
result,  since  the  joint  surfaces  are  likely  to  be  rendered  immovable 
brinous  deposits  in  their  immediate  vicinity,  and  also  by  the  adhe- 
of  the  muscles  to  one  another  and  to  the  bone  higher  up,  at  the  point 
re  the  fracture  of  the  shaft  has  occurred.  More  fortunate  results  than 
e  may,  indeed,  be  hoped  for,  inasmuch  as  they  have  occasionally  been 
oed,  but  they  cannot  fairly  be  expected. 

1  a  majority  of  cases  such  accidents  have  demanded,  either  immedi- 
r  or  at  a  later  period,  amputation.  If  recovery  takes  place,  a  short- 
g  of  the  thigh  is  inevitable.  Mr.  Canton,  of  London,  has  twice 
bnned  successfully  resection  of  the  joint  end  of  the  bone  in  such 
dents.* 

Veatynent, — Malgaigne  saw  a  patient  who  Iiad  been  treated  by  Guer- 
,  with  the  aid  of  extension  and  counter-extension,  who  was  confined 
is  bed  five  mouths,  and  who  had  at  the  end  of  eight  years  very  little 
ion  in  the  joint,  and  he  seems  disposed  to  charge  in  some  measure 
e  unfortunate  consequences  to  the  position  in  which  the  limb  was 
ed,  namely,  the  straight  position.  But,  in  ray  opinion,  it  is  much 
e  reasonable  to  suppose  that,  if  the  treatment  was  at  all  responsible 
the  results,  the  error  consisted  in  too  long  and  unnecessary  confine- 
it,  and  in  too  much  extension.  I  suspect  that  the  mere  matter  of 
tion  had  nothing  to  do  with  the  anchylosis.  Malgaigne  does  not, 
ever,  himself  recommend  anything  more  than  a  very  slight  amount 
lexion  at  the  knee;  and  to  this  practice  I  am  prepared  to  give  my 
nt;  since  it  will  give  to  the  limb  a  useful  position  in  cjise  anchylosis 
I  occur,  and  it  is  not  inconsistent  with  the  employment  of  the  mod- 
e  amount  of  extension  which  alone  is  justifiable  after  this  accident, 
le  young  surgeon  should  differ  with  me  in  opinion  as  to  the  necessity 
•ropriety  of  using  great  force  to  retain  the  fragments  in  place  and 
ent  overlapping,  I  beg  him  to  consider  that  this  fracture  probably 
r  happens  except  from  the  application  of  an  extraordinary  force, 
that    consequently  intense  inflammation  and  swelling  are  almost 

'  Canton,  Lancet,  Auij:.  28,  1858.     Trnns.  London  Path.  Soc,  1860. 
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certain  to  ensue ;  and  tbat  in  some  cases,  the  very  fact  tliJit  in 
after  the  accident,  or  for  some  hours  succeeding,  no  swelliD|»  oocun.  m 
nmsculiir  coTitmctioD,  and  tliiit  replacement  of  the  fraj 
acLorapliybt^d,  is  evidem-e  only  of  tlie  great  severity  of 
that  the  whole  systom  is  pru^trated  by  the  shock  :   to  which,  if  lite  jiAUeiii 
doe>*i  nut  Hucrymh,  sooner  or  later  reaction  will  ensue^  and  the  fragtins 
will  be  jL^radtially  drawn  uji  wit!i  a  resistless  power.     The  Hur^niti  fwji 
til  remember  also  that  to  make  extension  in  this  case,  he  is  ohlig 
pull  n|>un  those  very  lignment^  nnd  tendons  about  the  joint  which,  bar 
iieon  torn  or  bruised,  must  soon  become  ex(|ui9itely  sensitive. 

The  long  sfraifrbt  box,  already  recommended  when  speaking  of  fiio* 
tiire  of  one  condyle,  is  eijinilly  applicable  here:  only  tliat  it  net^is  a  fa( 
board,  or  some  sort  of  foot-piece  to  which  an  extending  apparatus 
be  secured,  and  that  a  pillow^  should  be  placed  under  the  knee  to  give  tlw 
limb  tlie  proper  flexion. 

Case, — A  mail  was  admitted  into  St.  Thomas's  Hospital,  I^onrloti, 
Sept.  17,  181 1>,  with  a  fracture  between  the  condyles,  accompiinied  alw 
with  n  fnicture  tlirougli  the  shaft  higher  up,  occasioned  bj  being  ciw^t 
in  the  wlieels  of  a  carriage  wliile  in  motion.  There  was  a  small  wouwi 
opiKisite  the  point  of  fracture,  and  the  external  condyle  was  dii^plaortl 
outwards. 

The  iind>  was  laid  in  a  fracture-box,  and  in  a  fiosition  of  semit 

On  the  LSth  of  November,  the  external  condyle,  having  pr 
through  the  skin,  and  being  dead,  wa,s  rcmovetl  with  the  forceps,  briij 
ing  witli  it  a  portion  of  the  articular  surface. 

On  the  tJth  of  December  he  wa.s  discharged  from  the  hospital,  mil 
February  followin!:  he  was  walking  without  any  support,  and  with 
free  use  of  the  join t.^ 

Case. — A  gentleman  living  about  eighty  miles  from  town  was  tlir 
froFu  bis  carriage,  breaking  the  left  femur  just  above  the  condyles  in 
many  fragments,  so  that  when  I  saw  him  on  the  following  day 
attending  physician  showed  me  about  four  or  five  inches  of  the  entiiw 
thickness  of  the  shaft  which  he  bad  removed.  The  external  contlyle  wu 
comi)letely  separated  from  the  in  tern  id.  and  was  quite  movable. 

In  tliis  case  tlie  attempt  to  save  the  limb  residted  in  the  loss  of  tlw_ 
patient's  life  on  the  sixth  or  seventh  day. 

In  a  ea^se  of  this  kind,   Dr.   MtuTis,  of  Charlestown,  cut  the  ttm 
Achillis  with  an  excellent  result.* 


(d)  Separation  of  the  Lower  Epiphysis* 

M.  CouraH  relates  the  caae  of  a  boy  eleven  years  old^  who,  while) 
leg  wa,s  buried  in  a  hole  up  to  bis  knee,  fell  C^rward^,  sep' 
lower  epiphysis  from  the  shaft,  and  at  the  same  time  driviis, 
liehind  the  condyles  into  the  pupliteal  space.  The  epiphysis  also  tiecaJl 
tilted  in  such  a  manner  that  its  lower  extremity  wa.s  directed!  fom 
The  limb  was  amputated. 

'  Sir  A.  Cooper  od  Dlaloc.,  etc*^  op,  cit.,  p.  239> 

*  Morris,  Bctston  Med.  and  Surg.  Joum.,  Nov,  1877. 

*  Coural,  Arch   Gen.  de  Med.,  vol.  9,  1825,  p.  387. 
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^^Wame  Lacbapelle  mentions  a  t-ase  in  which  traction  at  the  foot  nf  n 
BiuU  \h  tlie  act  of  birth,  oait^ed  at  the  same  time  a  separation  of  the 
Bower  e|iiphysis  of  the  femur  and  the  upper  epiphysis  of  the  tibia.  The 
kIiiM  was  bom  deadJ 

I  Dl  Dans  Halderman,-  of  Columbus,  Ohio^  Professor  of  Surgery  in 

Hlc  StarUng  Medical  College^  report^s  a  case  in  a  boy,  18  yeai^s  old, 

Hltbied  by  a  violent  blow  upon  the  fi'ont  and  lower  part  of  tlie  tliigh. 

liic  limb  was  shortened  two  inches.     It  wa^  f^jund  impossible  to  reduce 

■c  fracture^  even  under  the  influence  of  ether.     Gangrene  ensued,  and 

B  the  fifth  day  the  limb  was  amputated.     On  examination  it  wa«  ascer- 

^ihI  that  the  epiphy.sis  was  separated  completely,  and  carried  back- 

wanls  by  the  action   of  the  popliteus  and  gastrocnemius ;  the  po{»liteal 

irtm'  7ind  vein,  and  the  internal  prtpliteal  nerve  were  displaced  forwards, 

king  between  the  upper  and  lower  fragments,  and  were  much  contused. 

Tbv  epiphysis  was  lodged  above  the  internal  condyle  in  such  a  way  that 

;  would  have  been  impossible  to  displace  it  by  traction. 

Ik,  Little  pre«entetl  to  the  New  York  Pathological  Society,  May  24, 

65,  a  sf>ecimen  obtained  fi'om  his  uwn  practice.     A  boy,  a^t.  11,  while 

nging  on  the  back  of  a  wagon,  htid  bis  right  leg  caught  between  the 

oka  of  the  wheel  which  was  in  rapid  motion*      A  few  hours  after 

B  accident.  Dr.  Little  found  the  upper  fragment  of  the  femur  projecting 

>!igh  an  opening  in  the  upper  and  outer  part  of  the  popliteal  space. 

examination,  the  wound  di<l  not  appear  to  communicate  with  the 

'joint.      Under  the  influence  of  an  anaesthetic  the  fragments  were 

ttce<l;  the  reduction  occai*ioning  a  dull  airtilaginous  crepitus.    There 

i  at  the  time  no  pulsation  in  the  posterior  tibial  artery,  and  the  limb 

I  mhl.     The  limb  was  laid  over  n  double-inclined  plane.     The  follow- 

;  day  the  upper  fi^gment  was  again  displaced,  and  it  was  found  that  it 

Uuld  only  be  kept  in  place  by  extreme  flexion  of  the  leg.     This  position 

i  therefore  adopted  and  maintained  ;  considerable  traumatic  fever  fol- 

od,  with  swelling,  arid  on  the  tbirteentii  day  a  secondary  lm*raorrhage 

icorred  from   the  anterior  tibial  artery  near  its  origin,  and  it  becjime 

y  to  amputate.     The  boy  made  a  gcwd  recovery.     The  specimen 

«ed  that   the   line  of  separation    hat!    not    followed   the  cartilage 

OQghout,  but  had  at  one  point  traverse"!  the  bony  structure. 

Ik,  Voss,  at  the  same  meeting,  remiirked  that  lie  had  met  with  the  same 

There  was  no  protrusion  of  bone,  but  an  abscess  formed,  and 

Deces>sary  to  amputate. 

Ih-.  Buck  ^w  a  ca^e  which  occurred  in  the  practice  of  Dr,  Hugh 

laUh,  of  Fordham.     The  subject  was  a  boy  14  yeai-s  old,  and  it  hap* 

in  the  same  manner  a^?  with  Dr.  Little's  patient.* 

t  and  Chenet*  have  reported  a  similar  example  caused  in  the 

anner,  in  a  boy  9  years  old.     The  integuments  were  lacerated 

there  was  cnnsiderable  haemorrhage.     The  limb  was  dressed  with 

Iter  of  Paris,  but  after  a  few  days  gangrene  ensued  in  the  region  of  the 

wounded,  and  it  became  necessary  to  amputate.     On  examination 

»  Mnd.  Lachftpelle,  Prat,  des  Aocouch.|  t.  2,  p.  225,  and  t,  3,  p.  180. 

•  Hiilderman,  Med,  Rec,  Julv  8,  1882,  p.  600. 

•  LHtle,  Vo&s,  Buck,  N.  Y.  Joiirn.  Med.,  Nov.  1866. 

•  Tapret  and  Chenet,  Bull.  Soc,  Anal,  de  Pam,  1876,  p.  25. 
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it  was  founi  that  the  fracture,  commencing  externally,  followed  the  lincfe 
union  between  the  epiphyseal  cartilage  and  the  snaft,  but  toward  t 
inner  side  it  deviated  a  little,  so  as  to  include  a  small  portion  of  tl 
diaphysis. 

The  same  accident  has  been  frequently  caused  by  attempts  to  strairiitei 
the  limb  in  cases  of  anchylosis  in  children.  ChauveP  saw  a  case  in  wnid, 
the  separation  having  been  produced  in  this  manner,  suppuration  ensaed, 
and  the  patient  died  of  pyaemia.  Volkmann*  says  that  he  has  three 
times  detached  the  epiphysis  by  rotating  the  thigh  while  seeking  for 
crepitus  in  patients  suffering  with  hip-joint  disease,  or  by  the  tractioB 
made  while  applying  a  plaster-of-Paris  dressing. 

Wm.  Smallwood,  aet.  12,  Aug.  11,  1877,  had  his  right  leg  caught  io 
the  spokes  of  a  wagon-wheel,  breaking  his  thigh  at  the  junction  of  tke 
lower  epiphysis  with  the  diaphysis,  the  lower  end  of  the  upper  fragment 
protruding  five  inches  through  the  flesh.  The  end  was  nearly  square. 
His  father.  Dr.  S.  B.  Smallwood,  of  Astoria,  N.  Y.,  the  lad  being  under 
the  influence  of  ether,  reduced  it  within  one  hour  by  violent  extension 
and  flexion  of  the  leg  over  his  knee,  one  finger  being  in  the  wound,  and 
adjusting  the  fragments.  Lateral  splints  were  employed.  The  wound 
closed  in  about  nine  months,  and  in  the  meanwhile  two  small  fragmenti 
of  bone  escaped.     He  had  also  a  sharp  attack  of  synovitis. 

I  examined  him  April  18, 1880,  and  found  the  leg  straight,  but  short- 
ened three-quarters  of  an  inch.  There  is  complete  anchylosis  of  the 
knee-joint,  but  the  muscles  of  the  leg  are  well  developed,  and  he  walb 
with  very  little  limp. 

§  7.  Non-union  and  Delayed  Union  of  Fractures  of  the  Shaft  of  tha 

Femur. 

Examples  of  delayed  and  of  non-union  of  the  shaft  of  the  femur  are 
not  very  infrec^uent,  yet  I  must  be  permitted  to  say  that  complete  failure 
to  unite  by  bone  has  never  occurred  in  my  practice  when  I  have  had 
charge  of  the  patient  throughout ;  and  I  cannot  but  think  that  in  some 
of  the  cases  which  have  come  under  my  notice  the  mode  of  treatment 
was  responsible  for  this  unfortunate  result.  The  fragments  have  not 
been  properly  supported,  or  there  has  been  allowed  too  much  freedom  of 
motion.  In  other  cases,  no  doubt,  the  cause  of  delay  was  some  of  thoee 
conditions  of  the  patient  or  of  the  fracture  which  have  been  explained  in 
the  general  chapter  on  delayed  and  non-union. 

The  treatment  of  these  cases  demands  a  brief  consi<leration,  and  espe- 
cially does  it  seem  necessary  to  call  attention  to  the  danger  of  resortrng 
to  some  of  those  surgical  expedients  which  may  be  employed  with  mttcS 
hope  of  success,  and  without  any  danger  to  the  life  of  the  patient  in  the 
case  of  other  long  bonas. 

A  strong  conviction  has  forced  itself  upon  me  that  it  is  never  proper, 
in  the  case  of  this  bone,  to  resort  to  either  resection  and  the  wiring  d 
the  bones  together,  or  to  a  seton,  or  to  other  means  of  establishing  an] 
considerable  continuous  or  permanent  irritation,  with  the  view  of  excitin; 

^  Chauvcl,  Diet.  Encyc,  Art.  Cuisse,  p.  233. 

'  Volkmann,  Virchow's  Jahresb.,  1866,  2,  p.  837. 
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^ti^mie^i  to  the  deposit  of  bonj-  callus.     The  femur  lies  too  deeply  ini- 
in  a  mass  of  muscukr  and  teudiiioas  tissue  to  make  it  safe  or 
Dt  to  excite  suppurative  action  in  the  neighborhood  of  the  bone, 

I  if  the  drainage  were  the  most  perfect ;  and  both  of  these  methods, 
proughly  carried    out,   insure    suppuration*      To    this    danger    thesje 

have  to  add    the  neeeitsity,  during  a  long  period  of  time,  of 

the  |mtient  in  ??pHnts  tunl  in  bed  ;  while  in  the  ciise  of  all  the 

l«r  long  bones— even  in   the  case  of  the  leg,  but  especially  of  the 

rr  extremities — it  is  possible  to  permit  the  patient  to  go  about,  antl 

to  retain   his  general   health — a  condition   most  essential   to  the 

hfices^  of  repair. 

In  the  very  complete  and  valuable  tables  constructed  by  Br.  Frank 

'ukleiibfrg.  eomjule*!  from  \^ow^  medical  journals,  of  uminited  fmctures 

publiiihed  by  Dr.  Agnew  in  his  Principles  and  Pnictice  of  Surgery — 

f  155  cases  of  ununite*l  fracture  of  the  femur  there  were  1^*2  cures,  3  pai"- 

Imrft*,  47  failures,  12  deaths,  and  1  of  which  the  result  is  unknown. 

^tliis  number  res^e^tion  was  practised  in  32  cases;  and  while  19  were 

kill  10  have  been  cured.  8  died,*     This  h  cerUiinly  an  alarming  mor- 

^itTt  but  the  presumption  is  that  the  jifoportion  of  fatal  cii^cs  is  actually 

f  much  larger  than  these  tables  would  indiaite,  since  fatal  ca.ses  are 

ch  less  likely  to  find  their  way  into  tlie  journals  than  successful  cases: 

I I  will  add  that  Dr,  Agnew  himself,  a  surgeon  of  large  experience  and 
vat  ion,  has  declared  without  reserve  that  both  rejection  and 
•uglit  to  be  condemned  in  the  treatment  of  ununited  fracture 

liu'  tiiigh* 

Ii  lui^  liappened  to  me  to  hear  of  two  cases  of  resection  made  by  ex- 
Iknt  surgeons  of  my  acquaintance.  In  one  case  the  patient  died,  and 
kthe  other,  although  he  escaped  death,  there  was  no  union  of  the  frag- 

ftve  never  used  a  s^eton,  nor  has  any  other  surgeon  within  my  per- 
fac<juaintauee,  but  its  dangers  are  easily  understood  by  the  jiractieal 
geon;  and  one  or  two  cases  in  which  other  modes  of  operating  have 
bin  my  knowledge  accidentally  resulted  in  suppuration,  will  sufficiently 

ale  the  danger  of  inducing  suppurative  action  in  these  tissues. 

Within  a  year  one  of  the  surgeons  of  a  New  York  city  hospital,  I  am 

ued*  in  attempting  to  perforate  the  fragments  with  a  Brainard's 

ar,  broke  the  instrument.     Suppuration  ensued,  and  the  patient 

For  the  following  fatid  result  I  am  myself  responsible: 

Fnnk  Pavesco.  an  Italian  rag-picker,  aged  about  forty  years,  was  ad- 

litteti  to  Bellevue,  March  18,  1877,  with  a  fracture  of  the  left  femur  in 

middle  third,  caused  by  a  fall  upon  the  sidewalk.     I  found  him  in 

»«rds  nearly  six  weeks  later,  when  I  went  on  duty.     There  was  at 

1  time  no  union  of  the  fragments.     At  the  end  of  eight  weeks  (May 

1 1  |>erforated  the  fragments,  and  twisted  the  limb  forcibly,  and  then 

'  the  leg  «nd  thigh  in  plaster.     On  the  19th  two  shawl-pins  vvei-e 

to  the  bone,  and  left  in  place  twenty*fbur  hours.     This  was 

;  an  alternate  days ;  but  on  the  23d,  finding  that  very  little  or  no 

■faeipleft  and  Practice  of  Surgeryi  by  D.  Hayes  Agiiew,  M.D>,  LL.D.,  vol  i. 
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inflamraatory  action  bad  been  awakeneil  I  penetnito<l  thi'  fragment  «ub 
a  gimlet,  and  tlius  fastened  them  together,  intending  to  romovt*  it  m  umt 
to  avoid  all  danger  of  suppuration.     This  was  not   durit%  the  giiiilei  i 
raaining  in  place  several  days,  and  until  pus  had  formed,     A  cotinier- 
opening  was*  made,  nnd  means  employed  to  secure  complete  dmtn&ge.    Ic 
being  apparent  that  the  danger  would  not  now  be  diminished  by  n?mcmn|^ 
the  gimlet,  it  was  permitted  to  remain  fonr  weeki*,  during  which  tiin«  iic^ 
held  the  fragments  finnly  together;  but  ray  patient  gniiluallj  t^ajik, tnS. 
die* I  on  the  l^oth  of  August. 

The  strictly  surgicfd  expedients  which  are  mo^t  likely  Ui  prove  »m'^— 
cessful  in  cases  of  simply  delayed  union,  and  which   sometime*  bivi 
proved  succcRsful  in  cases  of  non-union,  after  the  lapse  of  njonths 
years,  are  violent  twisting  of  the  limb  and  peiforation ;  the  peribttttiaKA.  ^ 
being  made  th<jroughly  through  the  ends  of  the  fragments,  al  mvm^^ 
points,  and  repeated  from  time  to  time,  while  the  limb  is  at  refit  and  ii^^ 
closed  in  splints. 

In  Muhlenberg's  table  of  cases  published  by  Agnew,  already  referrfri*^  j 
to,  there  are  17  cases  treatetl  by  '*  manual  friction/'  i»f  which  7  Wfi-^-  ' 
ctired,  10  failed,  and  none  died.     Of  18  cases  treated  by  '*  drilling  witfi 
it§  modification,^"  V>  were  cured,  8  failed,  and  1  died. 

In  the  following  eai^e  I  succeedel  by  manrial  frictions,  ilrilling,  f»rr^ 
foration,  and  mechanical  apparatus  cond>ined,  or  successively  »*mploy    ! 

Wm.   F.  J,,  let.  ^fi,  of  Jeteraville,  Amelia  Co.,  Va.,  broke  Uh  U-n 
thigh  a  little  above  its  miildle,  Aug.  9^  1876,  by  a  fall  from  a  la«l<kr.       I 
Mr.  J,  was  a  lawyer  by  profession,  but  accustomed  to  exercise,  anJ  m       1 
perfect  health.     He  was  treated  with  a  straight  splint  and  perineal  baai       f 
which  latter,  he  thinks,  drew  tlie  upper  fragment  out  of  line. 

About  nine  months  after  the  acrident  he  came  to  New  York  and  cod- 
sulted  me.  I  found  the  fnigments  united  only  by  ligament :  the  fenmr 
beet  outwards  at  the  point  of  fracture,  and  shortened  two  and  a  Imlf 
inches. 

May  1,  187 7,  my  patient  being  imoesthetizcHl,  I  perforated  the  frag- 
ments in  various  directions  with  Brainard's  instrument,  then  bent  \h 
limb  violently,  «nd  ajiplied  splints.  On  the  7th  I  opened  and  tigbtiHit^i 
the  dressings.  The  following  day  I  pushed  an  ordinary  shawl-pin  d<fWTi 
to  and  between  tlie  fragments,  leaving  it  in  place  twenty*foar  htium 
On  the  10th  of  May  I  again  introduccil  a  shawKpin  and  left  it  in  *eva 
days,  causing  a  slight  suppuration  near  tlie  skin.  This  was  repeated  on 
tlie  23d,  and  ic  was  alh^wed  to  remain  ag^iin  seven  days.  I  think  tiii* 
wfis  repeate<l  once  or  twice  more.  July  l^tli,  bored  through  Ixich  fnz- 
ments  with  a  gimlet,  and  left  it  in  forty-eight  hours,  Aug,  7lh,  I  n'ptn 
used  the  perforator  very  thoroughly,  and  left  it  in  forty-eight  houni. 

Under  my  instructions^  Mr.  Stollman  then  constructetl  for  him  in 
artificial  support  for  bis  thigh  and  leg.  On  the  17th  of  August  tlic 
motion  between  the  fragments  was  so  slight  that  Mr.  J.  thought  Wnt 
union  had  occurred,  but  it  had  not;  the  fibrous  union,  however*  wjwvery 
close  and  firm.  Having  retunmi  to  his  home  in  Virginia  on  the  2i>di  <'f 
August,  and  continuing  for  some  time  to  wear  the  apparatus,  he  wn>«* 
me,  under  rlate  of  November  1,  1878,  that  the  fragments;  vreve  now  firaily 
united  by  bone — a  period  of  six  months  since  the  treatment  was  com- 


'  NON-UNION    AND    DELAYED    UNION.  533 

MDced.  Several  letters  received  since  inform  me  that  he  walks  long 
Atances  without  a  cane  or  other  means  of  support,  and  that  the  consoli- 
dition  is  complete. 

In  another  similar  case,  that  of  Charles  C.  Campbell,  of  Alta,  111.,  I 
kre  not  thus  far  been  equally  successful.  Campbell,  22  years  old,  was 
cndied  under  a  log,  and  held  in  this  position  for  some  time,  Jan.  27, 
1879,  fracturing  the  right  thigh  in  the  upper  part  of  the  lower  third. 
The  fracture  was  treated  with  Buck's  extension,  but  without  the  long 
sde-8plint  to  secure  quietude  of  the  body.  Extension  was  continued 
a^t  weeks,  when,  as  no  union  had  taken  place,  a  starch  bandage  was 
ij^ied,  and  he  was  permitted  to  go  about  on  crutches.  About  the  15th 
rf  October  the  fragments  were  perforated,  and  on  the  1st  of  November 
thb  was  repeated,  with  twisting  of  the  limb ;  splints  were  applied,  and 
lie  remained  in  bed  ten  weeks. 

When  he  consulted  me  in  February,  1880,  the  limb  was  shortened 
two  inches  and  one-quarter,  and  was  not  united.  On  the  15th  I  placed 
him  under  the  influence  of  ether,  perforated  the  fragments  very  thor- 
•tthly  in  various  directions,  and  then  wrenched  the  limb  forcibly. 
Sraints  and  extension  were  applied.  The  perforation  was  repeated 
•ften,  as  in  the  case  of  Mr.  Jackson,  but,  at  the  end  of  eight  weeks, 
4epe  was  not  the  slightest  attempt  at  union.  A  thigh  and  leg  support 
*M  made  and  applied  by  Messrs.  Tiemann  and  Stollman,  and  he  went 
home. 

After  the  first  operation  was  made  I  discovered  that  his  gums  were 
^wngy  and  ulcerated,  presenting  the  appearance  usually  seen  in  scor- 
hotos.  He  informed  me  that  this  condition  existed  before  the  first 
fiicture  occurred. 

I  have  twice  seen  the  same  measures  fail  in  the  hands  of  other  sur- 


As  to  the  value  of  mechanical  supports,  which  permit  the  patient  to 
go  about  with  or  without  crutches,  there  can  be  no  doubt ;  yet  the  re- 
ported successes  of  this  method  are  not  very  numerous,  at  least  in  the 
Oiseof  old  ununite<l  fractures  of  the  femur. 

Muhlenberg,  in  his  tables,  reports  29  cases  treated  by  mechanical 
ippliances  alone,  of  which  22  were  cure<l,  2  were  relieved,  4  failed,  and 
1  died.     Probably  some  of  these  were  recent  cases. 

I  have  mentioneil  the  case  of  Mr.  Jackson,  in  whom  I  succeeded  by 
■Mchanical  appliances  after  operative  procedures. 

Miles  Farr,  oet.  45,  had  his  right  thigh  broken  by  a  direct  blow  near 
*  middle,  Feb.  7,  18i)0.     It  was  treated  in  the  extended  position  with 
^wult's  apparatus,  and  did  not  unite.     Dr.  Thaddeus  P.  Seelye,  of 
Chicago,  operated  by  perforation,  Sept.  29,  18GT,  ))ut  with  no  success. 
I^ited  him  at  his  home  in  St.  Lawrence  Co.,  N.  Y.,  Sept.  3,  1868, 
*h1  repeated  the  operation  by  perforation,  twisting  and  friction  of  the 
fagments,  applying  splints,  etc.     I  left  the  patient  in  charge  of  a  phy- 
■oan  living  near,  and  do  not  consider  myself  responsible  for  the  subse- 
quent management.     Bony  union  did  not  occur,  and  some  time  later  he 
ome  to  the  city,  and  Dr.  Hudson  made  for  him  an  artificial  support  at 
Hy  re<|uest.       After  several  months  there  was  no  bony  union,  and  I 
mesume  none  has  occurred  since,  but  I  am  not  able  to  learn  the  facts. 
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0.  S.  BiKUong,  ?Et.  55,  of  Utica,  hjwl  ii  fi-acture  of  tbe  left  (ciom 
inches*  above  tlae  knee,  causeil  by  u  direct  blow,  Nov,  10,  1875, 
surgeon  is  confident  the  bone  wsts  comminuteil.     Splints  wen? 
after  extension  Imd  been  made  under  ether. 

I  found  the  liiub,  Sept.  18,  1876,  shortened   two  and  n  \    " 
and  not  united.     At  my  ra|uef?t,  an  artitieial  support  whs 
Dr.  Hudson,  and  he  returned  himio*     A  letter  received  Oct,  o,  1^7 
says  "'  the  hone  has  not  united,  but  the  apparatus  haa  been  of  the 
comfort  to  him,  as  it  enables  him  to  walk.**     May  15,  1878.  it 
yet  united. 


CHAFTER    XXX. 


FRACTURES  OF  THE  PATELLA. 


In  1880,  I  made  a  careful  study  of  127  cases  of  fracturt*  of 
patella.     Of  these,  71  were  either  treateil  by  me,  or  ihey  were  i>eeii  I 
me  in  consultatittn  in  the  course  of  the  treatment,  or  came  ?n^ 
under  my  notice.     Of  nearly  all  of  these  I  made  earefid  ii' 
time-     The  retnaiiider  of  the  127  eases  (56)  are  copied  fi-om  the  Bell 
vue  Hosjiital  records,  including  all  that  had  been  recorded  up  tu  the  <* 
of  the  completion  of  the  study ;  excluding  only  those  which  had  ' 
treated  by  myself,  and  were  included,  therefore,  in  the  class  of  eases  1 
mentioned.     The  cases,  I'eportcil  at  length,  as  cojiied  from  tlie  recoil 
have  been  published,  with  tlje  conclusions  dra%vn  from  them,   and 
now  emboilied  in  a  single  volume  for  the  instniction  of  the  professioa,*! 

In  this  chapter  I  shall  make  free  use  of  the  observations  and  sw 
ments  contained  in  that  volume,  without,  however,  attempting  to  describ 
in  detail  the  cases,  but  presenting  here  only  a  summary  of  theui. 

7hta!  tiuwbcr  of  case», — ^127. 

A'ea-.— JIales,  W;  females,  28, 

Age. — Ten  years  and  under,  one  case.     This  is  the  ease  (52)  ofil 
five  yeai*?^  old,  in  whom,  from  a  direct  blow,  a  small  piece  of  the  i 
of  the  patella  was  broken  off 

From  ten  years,  including  twenty,  six  ea^es ;    of  which  ^1  (1131 ' 
16  yeai-s  old — a  boy — the  fracture  being  oblique  and  causetl  by  n  iJirn 
blow;  1  (cfLse  111)  was  11*  yeiirs  old — the  fracture  was  tniii 
was  caused  apparently  by  a  direct  blow.     In  this  case  the  W^y 
sequently  gave  way  com|detely  on  the  outside,  and  a  new  patella  ibrni«( 
in  the  very  much  elonj^ated  liim,ment  on  the  inner  side.     The  reroainifl 
four  cases  were  at  the  age  of  20  yeai*s :    all  were  transverse;  twoi 
known  to  hjive  been  caused  by  muscular  action — one  by  direct  force,  t 
in  nue  the  cause  is  not  stated* 

Before  the  twentieth  year  of  life,  then,  there  were  only  three  fmcton 
aiid  these  were  all  supposed  to  l>e  caused  by  direct  blows*     Up  lo  I 

»  Fmcture  of  the  PhU^IIh,     A  Stndv  of  127  Cnses,  by  Frank  H.  Hamilton,  MJ 
New  York,  Chas.  L.  Birmingham  &  to,,  Med.  Piiblifhers,  1880. 
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period,  muscular  action  seems  to  take  little  or  no  part  in  the  production 
of  these  fractures. 

From  twenty  years,  including  thirty,  48  cases.  From  thirty  years, 
indiidiDg  forty,  33  cases.  From  forty  years,  including  fifty,  22  cases. 
From  fifty  years,  including  sixty,  8  cases.  From  sixty  years,  including 
wrenty,  4  cases.  From  seventy  years,  including  eighty,  1  case.  In  this 
one  case,  the  patient,  a  woman,  was  80  years  old. 

In  all  the  six  cases  included  in  the  last  two  decades — that  is,  from  sixty 

C  including  eighty,  four  are  known  to  have  been  caused  by  direct 
and  the  remaining  case,  Bridget  Callaghan,  80  years  old,  fell  fif- 
teen feet,  and  it  is  fair  to  presume  that  the  fracture  was  caused  by  a 
direct  blow. 

It  would  seem,  then,  that  aft«r  the  sixtieth  year,  muscular  action  alone 
aeWom  causes  these  fractures,  the  largest  number  of  cases  having  occurred 
between  the  twentieth  and  fortieth  yeai-s  of  life ;  the  total  in  these  periods 
being  103,  out  of  122  whose  ages  are  known,  or,  if  we  include  the  three 
It  the  twentieth  year,  106  out  of  122  cases. 

Right  or  Left  Limb, — Of  134  in  which  this  fact  is  recorded,  ninety- 
tkree  were  in  the  left  limb,  and  forty-one  in  the  right. 

Character  of  the  Fracture. — Of  the  whole  number,  all  were  simple, 
except  eleven;  and  of  these,  nine  were  comminuted,  and  two  were  both 
compound  and  comminuted.  Of  the  comminuted  fractures,  cases  61  and 
W  were  accompanied  with  fractures  of  the  thigh  also— one  died  of  shock 
Oft  the  fourth  day,  and  one  died  after  amputation,  rendered  necessary  by 
pngrene. 

Direction  of  the  Fracture, — The  fractures  were  transverse  in  106 
CMe&— not  including  two  which  were  transverse  and  vertical  (commi- 
nuted)—of  these  106  cases,  twenty-two  are  recorded  as  below  the  middle 
of  the  patella,  sixteen  at  the  middle,  and  seven  above  the  middle. 

Came  of  the  Fracture, — Twenty-five  are  known  to  have  been  the  result 
of  muscular  force  alone ;  and  fifty-eight  are  recorded  as  having  received 
Mows  upon,  or  as  having  fallen  upon  the  patella,  and  have  been  placed 
in  the  list  of  those  caused  by  direct  blows.  In  forty-three  eases  nothing 
B  said  as  to  the  cause. 

Of  the  transverse  fractures,  it  will  be  noticed  that  a  majority  of  those 
^cmring  below  the  middle  are  ascribed  to  muscular  action — that  is, 
^elve  out  of  twenty  in  which  the  cause  is  given.  Of  four  oblique  frac- 
^r«8,  three  are  known  to  have  been  from  direct  force ;  and  all  of  the 
<5«nminuted  fractures,  except  ease  127,  were  from  direct  blows,  as  were 
^  the  two  compound  fractures. 

Active  Synovitis  and  Bursitis. — I  infer  that  active  synovitis  ensued 
^  at  least  thirty-four  cases,  and  probably  in  many  others.  Inflamma- 
^on  of  the  bursa  of  the  patella  is  mentioned  once.  Probably  in  most 
<*8e8  the  bursa  is  torn  open  as  the  patella  ascends,  and  communicates 
My  with  the  joint,  so  that  bursitis  could  not  be  recognized  as  a  distinct 
Phenomenon. 

Blood  in  the  Joint,  etc, — In  ca^se  90,  a  compound  fracture,  the  pres- 
ence of  blood  in  the  joint  was  actually  demonstrated.  Probably  it  was 
present  in  many  other  cases,  but  the  fact  could  not  be  proven.     Pretty 
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extensive  subcutaneous  ecchi/moses  on  the  sides  of  the  knee  and  in  ibe 
ham  were  very  frequently  observed. 

Treatment, — It  will  be  impossible  to  summarize  the  treatment.  Netrij 
all  of  the  recognized  plans  of  treatment  were  adopted,  but  in  a  majon^ 
of  cases  the  same  plan  of  treatment  was  not  continued  from  the  begin- 
ning to  the  close ;  and  it  would  be  diflScult  in  most  cases  to  e&j  to  which 
particular  method  the  result  must  be  ascribed.  Of  the  specific  forms  of 
apparatus,  there  are  mentioneii  Lausdale's,  Wyeth's,  Turner  a,  Mott's, 
Malgaigne's  hooks,  Sir  Astley  Cooper's,  both  of  my  own  methods,  plas- 
ter of  raris,  and  other  forms  of  immovable  dressings,  the  "  lock  strep," 
''wooden  fingers,''  pulley  and  weight,  crescentic  pads,  and  figurerf-8 
bandages,  also  elastic  bands,  rollers,  etc.  Most  of  the  patients  hare 
been  kept  in  the  recumbent  posture,  with  the  foot  elevated ;  but  gome 
have  been  allowed  to  walk  about  on  crutches,  especially  when  either^ 
the  forms  of  immovable  apparatus  has  been  employed. 

Results, — We  now  approach  one  of  the  most  important  parts  of  oor 
subject,  and,  fortunately,  the  records  are  suflSciendy  accurate  and  fiiD 
here  to  enable  us  to  make  valuabltr  conclusions. 

It  is  stated  distinctly  in  84  cjises  that  the  union  was  fibrous.  The  bond 
of  union  did  not  permit  the  fragments  to  be  moved  upon  each  other  mob 
after  the  treatment  was  concluded,  and  therefore  may  be  constituted  of 
bone,  in  case  11,  and  I  believe  in  three  or  four  other  cases. 

In  cases  22,  23,  and  64  no  union  ever  occurred. 

The  length  of  the  bond  of  union  is  given  as  J  of  an  inch  in  16  cases; 
J  in  83  cases  ;  |  in  13  cases ;  1  inch  in  3  cases ;  1|  in  2  cases ;  2  in  8 
cases ;  3 J  in  1  case;  4  in  1  case,  and  5  in  1  case.  The  last  four  case*, 
or  those  in  which  the  separation  exceeds  IJ  inches,  are  respectively 
cases  22,  23,  54,  and  111. 

The  above  records,  it  will  be  understood,  do  not  include  cases  of  rap- 
ture subsecjucnt  to  union,  but  only  the  results  of  the  first  treatment 
I  shall  refer  to  the  results  after  refracture  or  rupture  of  the  bond  of 
union  hereafter. 

It  is  not  to  be  supposed  that  these  estimates  of  the  length  of  the  bond 
of  union  are  absolutely  accurate.  Probably  the  length  of  the  ligament 
was  generally  a  little  more  than  is  stateil,  but  the  records  are  sufficiently 
accurate  for  our  purposes.  All  but  8  are  unit^  with  a  ligament  of  one 
inch  or  less  in  length,  and  the  largest  number  have  a  ligament  of  only 
half  an  inch. 

Anchylosis — more  or  less  complete — has  exist<>d  in  nearly  all  of  the 
cases  when  the  limb  was  first  removed  from  the  apparatus ;  being  most 
complete,  as  a  rule,  in  those  cases  in  which  the  joint  has  been  kept  the 
longest  in  the  dressings,  without  the  use  of  passive  motion. 

In  no  case  recorded  has  force  been  resorted  to  to  overcome  this  an- 
chylosis ;  but  it  has  gradually  disappeared  under  passive  and  active  ttfC 
of  the  limb  within  a  year  or  two. 

Jiiipture  of  the  New  Ligament. — The  new  ligament  has  given  irtj 
more  or  less  completely  in  27  cases.  Possibly  we  may  have  included  ^ 
this  number  one  or  two  which  were  never  held  well  in  position,  such  •* 
cases  9  and  32,  in  which  tljo  inner  portion  of  the  ligament  alone  is  elon- 
gated.    This  unilateral  elongation  occurred  three  times  on  the  inner  8i4« 
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id  once  on  the  outer.  Of  the  entire  number,  5  were  gnulual,  the  elon- 
on  commencing  Boon  aiter  tlie  piitieuts  bet^ao  to  walk  ;  and  18  oe- 

irral  within  ten  weeks  after  the  receipt  of  the  original  injury,  generally 
the  BCTcnih  or  eighth  week*  wlien  the  patient  in  his  first  attenijit  to 

dk  h\^  clipped,  and  the  liuili  has  been  su<klenly  bent*  After  the 
Iidi  week  there  are,  4  cjises  at  S  moiitlis,  8  at  Tj  months,  and  1  at  2 
irs  and  4  months  (case  18).     Case  21  is  put  df>wn  as  refractnred  after 

Emrsi  but  the  hit^tory  of  the  case  is  doubtful. 
thinks  in  the  light  of  this  experience^  it  may  be  said  that  after  the 
tb  month  there  is  usually  no  more  danger  to  the  injure^l  limb  than  to 

mmul  one. 
(khrr  Dwplaf^ementi  of  Fr<igments. — The  lower  fragment  was  found 

htly  tilted  ftu-wards  in  case  Zl ;  and  the  lower  fragment  overhipped 

up|>er  a  little  in  ca^se  9.     The  upper  fragment  was  tilte*!  over  by  the 

igation  of  the  inner  portion  of  the  ligament  in  3  causes ;  and  in  the 
|K»ite  direction  by  the  giving  away  f)f  the  onter  jiortion  in  1  case.    In 
11*  a  new  patella  was  formed  in  the  niueh-clongated  ligament. 

\tpetUion   of  the  Fracture  in   the   Opfxmte  Leg, — Cases  ^5,  45,  t]8, 

iiiid  124  belong  to  this  class.     Perhaps  also  ;ji* ;  or  it  may  have  been 
of  refnicture*    These  hitter  accidents  liave  evidently  re^^ulted  from 

fact  that  the  sound  limb  has  been  conj}>elled  to  receive  alone  the  re- 

«ice  in  effoils  to  prevent  a  fall. 
Bijpriiroph if  of  Fragments. — This  has  been  especially  noticed  in   tl 

*;  namely,  twice  in  tlie  upper  fragment  alone,  once  in  the  lower^  and 

time**  in  both.     It  is  probable  that  its  occurrence  is  mucli  more  fre* 

t  than  thi^s  record  implies, 

Pmod  of  Time  which  elapsed  hef&re  the  Functions  of  the  Limb  were 

^\tittttlt/  restored  to  remime  Labor. — Of  the  primary  accident.s,  that 

of  those  in  which  there  was  no  subsequent  rupture  of  the  unirui,  I 

<?  been    permitteil  to  examine  28  cases,  at  perio^ls  of  time  I'aoging 

I)  four  months  to  twenty-nine  years.     Only  four  of  these  are  said  to 

ft^  aei|uire«l  perfect,  or  nearly  perfect,  use  of  the  limb  in  a  less  period 
two  yeiuift,  although  in  general  they  have    resumed  w^ork  within 

It  one  year.     The  cause  of  this  inability  to  labor  has  almost  invaii- 
been  the  lack  of  the  necessary  freedom  of  motion  in  the  knee-joint 
•  partial  anchylosig. 
h  19  remarkable,  however,  that  in  caae  23,  a  British  soldier,  there 

ig  no  union  antl  a  separation  of  the  fragments  to  the  extent  of  five 
tow,  he  was  able  to  w«lk  well  at  the  end  of  twenty-nine  years,  when 

iwltim.     Case  22  was  seen  after  four  years  with  a  separation  of  frmr 

tas^and  case  54  was  s€M:*n  after  seven  years,  and  both  walked  badly. 
Utiultf  in  Cases  of  Reftaeture  or  liupturc  of  the  Bond  *f  Iftitm — 

Cases, — (Jf  15  cases  in  which  the  ligament  gave  way  within  a  period 
ttree  months  from  the  time  of  the  original  accident,  that  is,  soon  after 

nnicm   had   been    effected,  12  have   terminated  very  satisfactorily, 
rier  a  renewal  of  tlje  treatment  the  fragments  have  unitetl  witli  a  short 

neiil.     Case  56,  refractured  twice,  and  cases  40  and  47  were  not  so 

mate. 

do  pot  think  that  in  any  case  where  the  refi"actur€  occurred  later 

this  was  a  permanent  reunion  effected. 
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Having  given  this  brief  analysis  of  these  eases,  I  shall  proceed  to 
consider  the  subject  of  fractures  of  the  patella  in  a  more  general  way. 

Etiology  of  Fractures  of  the  Patella. — Twenty-five  of  the  cases  re- 
ported by  me  are  known  to  have  been  the  result  of  muscular  force  alone; 
the  fractures  having  occurred  without  a  fall  or  while  the  patient  was 
standing,  and  in  some  cases  when  the  knee  was  not  bent,  the  fiuctore 
being  announced  by  a  distinctly  felt  snap.  I  believe,  however,  that 
muscular  action  was  more  or  less  eflScient  in  causing  the  fracture,  in  all 
the  simple  transverse  fractures,  and  in  at  least  one  of  the  commiunted 
fractures ;  that  is  to  say,  in  107  of  the  127  cases. 

My  reasons  for  this  opinion  are:  the  great  power  of  those  four  strong 
muscles  which  unite  to  form  the  tendon  of  the  quadriceps — ^the  fiict  that 
ninety-nine  occurred  in  males — that  only  three  occurred  in  penons 
under  twenty  years  of  age,  and  only  five  after  the  sixtieth  year— the 
largest  number  being  between  the  twentieth  and  thirtieth  years  of  life— 
the  remarkable  uniformity  in  the  direction  of  the  fracture;  and  finaDy 
because  I  am  unable  to  cause  a  transverse  fracture  on  the  cadaver  by  a 
direct  blow.  I  might  have  added  also  the  fact,  as  attested  by  museum 
specimens,  that  the  fracture  is  very  uniformly  from  before  backwards 
and  downwards,  as  would  be  the  case  if  it  were  caused  by  a  eross- 
strain,  the  active  force  being  attached  to  the  upper  fragment.  That  the 
bone  breaks  most  oflen  in  the  lower  third  is  probably  due  to  the  fact  that 
when  the  knee  is  slightly  bent^ — and  this  is  the  position  of  the  limb  in 
which  the  fracture  generally  occurs — the  centre  of  the  patella  rests  upon 
the  condyle  of  the  femur,  leaving  the  upper  and  lower  portions  unsup- 
ported, when,  the  lower  portion,  being  the  weakest  of  the  two,  gives  way 
under  the  cross-strain. 

A  patella  having  given  away,  transversely,  to  muscular  action,  those 
fibres  of  the  quadriceps  which  are  inserted  into  the  sides  of  the  patella 
still  continuing  to  act,  may  break  the  bone  vertically,  or  cause  them  to 
separate  laterally.     No  doubt  this  is  what  happened  in  case  127. 

The  source  of  error  in  estimating  the  value  of  muscular  action  in  the 
production  of  this  fracture  has  been,  that  in  the  majority  of  case?  the 

Fig.  20r,.  Fio.  207. 


Simple  transverse  fracture.  Comminuted  fracture. 

patients  have  actually  fallen  upon  their  knees,  and  all  such  cases  bav« 
been  set  down  as  caused  by  direct  force;  but  in  a  fall  on  the  knee  up* 
a  plane  surface,  when  the  leg  is  flexed  to  a  right  angle  with  the  body» 
the  patella  does  not  touch  the  plane;  it  is  only  the  tubercle  of  the  tib» 
which  touches,  and  the  contact  with  the  plane  has  had  nothing  to  do^ii 
the  fracture,  except  as  causing,  by  the  concussion,  a  more  active  coO' 
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Fig.  208. 


bn  of  the  muscles  already  refiilere<l  tense  by  the  pojiition  runl  by 

Fort  to  prevent  the  fall.       If  a  man  falls  beadiong,  witb  bin  knee 

^htly  bent,  the  patella  may  strike  the  floor,  and  in  this  way,  and  by 
Icr  methods,  the  patella  may  receive  a  dirt^et  bltiw;  but  even  then,  if 
fmctiire  b  transverse,  it  is  probable  that  the  blow  induced  the  frac- 
1>y  eunsing  a  suilden  spnsmodie  action  of  the  muscles,  fnr,  as  I  have 
*l  before,  we  cannot  imitate  tlie  fracture  by  a  direct  blow  on  the  patella 
*  tlie  cadaver. 

Camper,  Velpeau,  Mrilgaigne,  Tillaux,  Agnew,  and  others  have  ob- 

rve«i  the  frequency  with  which  this  cause  lias  operated  in  the  produc- 

|n  of  tninsverse  fractures  of  the  patella.     Agnew  speiiks  of  a  fracture  of 

[latelta  as  being  frequently  prcpduced  by  the  act  of  mounting  a  horse. 

tomi/^  Pathohqif,  and   Semtiology. — I  have  already  statei]  that 

sture  is  almost  uniformly  transverse,  occasionally  oblique,  and  in 

lie  line  of  fracture  is  slightly 

^seldom  is  the  line  of  fracture 

rticat.     Tne  fracture  occurs  most  often  in 

le  lower  third*  and  leaBt  often  in  the  upper 

|inl.     In  the  transverse  fractures  the  direc- 

m  of  the  fractures  is  from  before  backwards 

do  w^n  wards. 
In  a  large  majority  of  cases  the  lesion  is 
sited  to  the  bone,  its  periosteal  coverings  and 
thin  and  scattered  fibres  of  the  temhui  of 
quadriceps  which  traverse  the  front  of  the 
ae  to  become  continuous  with  t!ie  ligamen- 
tUto  patelhe.  Ferhaps  a  few  of  the  fibres  of 
^e  aponeurosis  on  either  side  of  the  patella 
re  away  also,  but  the  lesion  of  this  aponeu- 
js  is  ordinarily  not  extensive.  For  this 
on  the  upper  tVagment  seldom  sepai*ates 
the  lower  more  than  one  inch,  and  in 
most  eases  only  about  half  an  inch.  It  i:^ 
only  when  great  nm\  extraordinary  muscular 
force  lias  aiused  the  fracture,  tbat  the  ajioncU' 
roeis  is  sufficiently  torn  to  permit  the  upper 

Kgment  to  ascend  two  inches  or  more:  and 
may  always  estimate  the  extent  of  this 
latter  lesion  by  the  extent  to  whic^i  the  upper 
fragment  is  drawn  up.  This  wa.s  sufficiently 
illiLstrated  in  a  dissection  which  my  Senior 
sistant  House  Sur^ajn,  Dr.  Ginlner,  kindly 

Bpared  for  me.     lie  exposed  the  imtelhi  and  the  quadriceps  with  its 

Fid  lateral  aponeurosis,  ^Uiich  passes  down,  spreading  out,  to  be  in- 

ted  finally  into   the  sides  of  the  tibia  and  fibula  at  their  upper  ex- 

lities.     lie   then    divided    the    patella    transversely    with    a   chisel, 

k^ing  the  aponeurosis  untouched,  and  we  obser\'eil  now  that  by  no 

Vount  of  pressure  upwards  short  of  that  which  would  cause  a  lacenition 

fthc  apfujeurosis,  cnnld  the  upper  fragment  be  made  tct  ascend  more 

In  half  or  tlirecM|uarters  of  an  inch.     By  cutting  the  aponeurosis  on 
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either  side,  the  fragment  could  be  pushed  up  further,  but  the  cutting 
had  to  be  very  extensive  before  it  could  be  pushed  up  three  inches,  m 
has  happened  in  some  of  the  recent  cases  which  have  come  under  my 
observation.  Such  extensive  separation,  therefore,  implies  necessaiily 
extensive  laceration  of  the  aponeurosis. 


FiQ.  210. 


Separation  of  the  fragments  in  moderate 
flexion  when  the  whole  aponearosis  and 
tendon  is  torn. 


Fragments  separated  bj  forced  flexio 
of  the  knee. 


Tliere  is  another  anatomical  lesion,  the  existence  of  which  it  majr  be 
proper  to  assume  in  the  majority  of  cases,  although  we  have  not  tie 
means  of  demonstrating  its  occurrence.     The  posterior  wall  of  the  bura 
in  front  of  the  knee  is  probably  lacerated,  and  the  joint  surfaces,  or 
articular  synovial  capsule  is  made  to  communicate  freely  with  the  cavitv 
of  the  bursa. 

This  bursa  is  usually  present  in  adult  life,  and  is  especially  well  de- 
veloped in  males.     Its  posterior  wall  is  composed  of  a  thin  sjnovial 
membrane,  which  is  in  direct  contact  with  the  front  of  the  patella  and  its 
immediate  investments  ;  so  that  a  separation  of  the  fragments  to  the  ex-    i 
tent  of  half  an  inch  could  scarcely  occur  without  laying  open  the  bursa. 
The  exception  must  be  found  in  those  cases  in  wliich  the  bursa  is  not  at    j 
all,  or  is  only  imperfectly  developed,  or  the  fracture  has  taken  place  at     | 
a  point  which  does  not  exactly  correspond  to  the  under  surface  of  the    j 
bursa. 

I  have  once  or  twice  observed,  a  few  days  after  the  fracture,  a  fulne»  . 
in  front  of  the  patella  so  defined  as  to  seem  to  indicate  that  the  bm* 
had  not  been  torn,  but  that  it  had  inflamed  and  become  filled  with  senini; 
but  I  imagine  that  this  appearance  might  be  presented  sometimes  when 
a  communicati(m  Avith  the  joint  had  been  established,  and  the  bursa  W  1 
become  filled,  its  anterior  wall  being  simply  pressed  forwards  by  the  fluids 
of  the  joint. 

There  remains  then,  usually,  in  front  of  the  joint  nothing  but  the  skia 
and  a  thin  layer  of  areolar  tissue,  or  probably  the  skin  alone,  which  u 
it  Avere  not  at  this  point  very  redundant  and  elastic  would  often  be  tonu 
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HS«l?nn^  llie  fmcture  coinpound.  In  no  wi^ne  undcT  my  notice  lui.s  the 
^Bii  bt*en  l»»rn  tu*  tin  origimil  accuU'nt,  however  nnieli  tlu*  fragiuents 
H|y  have  j*e|ianited :  but  in  one  ciwe,  not  reconleil  in  the  jvrecefhn^  re- 
Hrt,  but  which  was  at  the  time  nniier  the  care  of  Dr.  Ei*skine  Ma.Hon, 
Hb  dkin  wail  torn  in  a  siibsecjuent  accident — ^a  rupture  of  the  new  li^a- 
Bent — the  fragments  bein^  separated  very  widely.  Slippy nU ion  of  tlie 
joint  endued,  and  it  became  necessary  to  ain)>tit3ite  iit  tlie  knee-joint  by 
Cardan's  method.     After  which  he  made  a  gooil  recovery. 

It  ha*i  been  fountl  jK>«sible  srtmetinies  for  the  patient,  immediately  after 
I  accident,  to  continue  standing-^  or  even  to  walk  by  exerci,sing  great 
?,  but  in  moat  cases  the  [Kitients  have  at  once  fallen  to  the  ground  and 
?n  unable  to  rise. 

Very  speedily,  often  within  :i  k^w  minntcs  jifter  the  injury  is  received, 
joint  appears  swollen.  This  e^irly  swelling  must  be  in  part  uttribnted 
the  effusion  of  IiIu^hI  into  the  joint  from  the  broken  patella  and  Mdja- 
it  tissue.  The  presence  of  blood  in  the  joint  was  dcmonstrale*l  in 
90,  and  there  cnn  be  no  reason  to  doubt  that  it  is  often,  j>erhaps 
rays,  pressent  in  the  joint  jn  some  amount,  after  the  fracture,  where  it 
[►bably  undergoes  a  pretty  nipid  disinlegratioii  and  is  mostly  ahsi^rhed. 
Tliere  is  quite  often,  also,  sit  jin  esirly  date,  considerable  discolnnuion 
the  skin  on  the  sides  and  buck  of  the  knee,  caused  by  the  infiltralion 
the  bloo<l  into  the  subcutaneous  areolar  tissues, 

A  synovitis  and  bursitis  (when  the  hursji  is  torn)  are  inevitable  also ; 

atDount  of  inflammation  being  more  or  less  in  different  cases,  but 

ig,  in  most  cases  sufficient  to  fill  the  joint  with  serum  and  prolisibly 

ae  lymph,  within  the  space  of  a  few  hours,  or  days  at  most.      This 

ision,  caused  by  the  synovial   inflammation,  generally  begins  to  disaj>- 

ir  within  a  week  or  ten  days,  and  cannot  usually  be  detected  after  the 

Beeond  week;  but  meanwhile,  pretty  often,  a  more  or  less  extensive  cel- 

dttlitis  ensues,  involving  the  front  and  side^^  of  the  knee  and  extending 

Btne  distance  up  and  flown  the  limb.     Usually  this  is  moderate,  but  it 

na»  occaflionally,  and  es|iecinlly  when  injudicious  pressure  has  been  em- 

ploved,  re.suked  in  suppuration  of  the  areolar  tissue. 

Mcde  qf  Union  and  Proi^no^is, — The  frefpieticy  with  which*  accord- 
Jng  to  my  observations,  the  bond  of  union  hns  given  way  at  some  subse- 
Blent  periotl,  renders  it  ne<;*ei5sary  that  I  shimhl  speak  of  the  character 
^B  tlie  union  and  the  prognosis  relating  to  primary  accidents,  and  the 
Hianietcr  of  the  union  antl  the  prognosis  relating  to  secondary  acciileuts, 
B|)arately. 

"  Chararter  of  the  Union  and  Prognoaiif  in  Primary  AeeidentB, — In 
my  publishe^l  cases  the  bond  of  union  is  know^n  to  have  been  fibrous  in 
J4.  and  in  no  case  is  it  known  to  have  been  bony;  but  quite  often  it  ha.8 
Been  thought,  when  the  psitient  was  first  *lismissed,  that  the  union  was 
tiony,  and  in  almost  every  cju^e  a  much  later  examination  \uis  shown  that 
it  was  fibrous.     When  tlie  dressings  are  first  removerl  there  is  often  such 
B degree  of  hardness  of  the  tissues  between  the  fragments  as  to  lead  one 
^b  suppose  that  the  fi*agments  have  united  by  bone,  and  they  are  so  fixcnl 
Bat  they  cannot  be  made  to  move  separately,  but  which  decejitive  ap- 
pearance 18  removed  in  the  course  of  a  few  weeks  or  montlis,     1  do  not 
Imow  positively  that  in  miy  ea^o  the  union  was  by  bone.     If  I  were  to 
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State  my  cfmvictions,  I  wouM  siiv  that  probablv  none  of  the  UbohliP 
trjinsverwG  fractures  wore  unitptl  by  bone ;  and  t&at  only  a  small  propQr* 
tioii  of  tlie  vertical  and  comminuted  fractures  were  thas  uniu^i    I  Jb 
not  deny  the  possibility  of  union  by  bone.     A  few  ca^es^  verifitMl  by  fl 
autopsy,  have  been  reported  from  time  to  time,  but  1  have  never  acson  jH 
one  case  verified  by  dissection,  and  to  this  I  shall  refer  again  bere&ft^H 
Bony  union  was  for  a  long  time  consideret]  impossible.     Pibrac  c^fl 
lenged  all   surgeons  of  his   time  to  sliow  him  a  patella  thm  anitfl 
Dupuytren,  who  thought  ho  had  obtained  a  union  of  this  kind^  offafl 
for  the  patella  of  his  patient  its  weight  in  gold.     Acconling  to  VelpeiS, 
however,  Wilson  and  C.  Bell  had  seen  a  cjise  of  bony  union  ;  LallemaA 
had  deruori8tnite<l  its  possibility,  and  there  was  a  specimen  of  it  tnlH 
Hunter  museum/  " 

The  length  of  the  fibrons  bond,  in  primary  eases,  is  usually  abtmt  h^ 
an  inch,  and  mnges  from  one-t|Uarfeer  of  an  inch  to  five  inelies:  but  of 
the  whole  number  recorded  by  me^  there  are  only  four  in  whfeh  the  zum 
ligament  is  more  than  one  and  a  half  inches  in  length.     T  ^^^H 

therefi.>re,  exceptional  eases  ;  and  were  rendered  so  by  the  -  ifll^l 

inriicted,  and  the  more  extensive  njpture  of  the  aponeurosis  and  mtb>aH 
or  by  injudicious  treatment.  H 

I  will  relate  the  eases,  in  order  that  we  may  appreeiatc  mheit  ^fl 
responsibility  generally  lies,  when  fragments  unite  with  so  much  lenH 
ration :  M 

I  fouTid  Samuel  Harma,  ret.  38,  in  my  ward  at  Bellevue,  June  1,  l^TH 
admitted  on  account  of  an  abscess  which  had  formed  without  any  appifl 
ciuble  cause  in  the  aref)lar  tissue,  just  above  the  left  knee.  He*  bad  ^| 
old  fracture  of  the  patella  in  the  same  limb,  the  fragm€^t«  being  seiifl 
ratCHJ  nearly  four  inche#<i*  He  was  unjible  to  extend  the  limb  by  mtUduH 
action,  there  being  apparently  no  bond  of  union  between  the  fm^enti. 
He  gave  the  ft>ll(jwing  account  of  the  injury :  The  aecidcnl  occurred 
in  Deeemlier,  1H71,  about  three  years  and  five  months  before.  He  infl 
immediately  taken  to  Bellevue  Hospital.  On  the  fourth  day  the  liiaj 
was  laid  U])on  an  inclined  plane.  On  about  the  seventh  day  a  plaster-(M 
Paris  s]>lint  was  api>lied,  from  the  foot  to  the  hip.     He  was  ]w  '  lol 

go  about  on  crutches.     When  the  splint  wns  removed  the  fragi  ej 

sepamted  two  inches.     He  has  had  no  treatment  for  the  fnictnre  since. 

John  Sharkie,  vet  24,  a  soldier  in  the  British  service,  was  strack  m^ 
the  right  knee  while  he  was  sitting  with  his  leg  bent  under  him,  Hifl 
was  immediately  put  under  charge  of  the  surgeon  of  the  89th  re^^ifl 
ment  of  infantry.  Severe  infiammation  and  swelling  ensue<h  and  n^H 
apparatus  was  employed  until  the  twelfth  day;  a  compress  wa-  !  J 

over  botli  fragments,  an<i  tliey  were  bound  on  with  a  roller,  the  i  '^m 

hiid  upon  an  inclined  plane*  The  bandages  were  removed  at  the  end  <nl 
four  months,  when  the  upper  fragment  at  once  drew  up  toward  the  body  J 
It  was  eighteen  months  before  he  could  walk  without  a  cane.  ThisiH 
the  account  given  to  me  by  himself.  ■ 

Twenty-nine  years  after  the  accident,  ilarch  27,  1855,  I  found.  wbeil/H 
the  limb  was  straight,  that  the  upper  fragment  lay  two  and  a  half  inches  ■ 

'  VelpcAu,  Anut.  Cbir.,  vol.  2,  p.  400.  ^^^B 
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ibo?e  the  lower,  and  when  the  limb  was  flexed  it  separated  five  inches. 
No  trace  of  a  ligament  or  other  bond  of  union  could  be  felt.  He  walked 
well  nk'ithout  a  cane,  there  being  very  little  or  no  halt,  but  he  could  not 
walk  fast. 

Jeremiah  Murphy,  of  No.  3  Bridge  Street,  New  York,  set.  56,  broke 
hi8  left  patella  transversely,  below  the  middle,  by  a  fall  upon  the  knee. 
A  surgeon  was  called,  and  applied  bandages.  He  was  four  or  five 
weeks  in  bed,  and  then  went  out,  using  a  cane.  The  fragments  were 
then  found  to  be  much  separated.  Aug.  30, 1879,  seventeen  years  after 
the  accident,  I  found  the  fragments  separated  3  J  inches  when  the  leg  was 
rtftight,  and  4J  when  it  was  flexed.  Fragments  of  normal  size.  No 
ligament  between  the  fragments ;  but  along  their  outer  and  inner  margins 
the  tendinous  fibres  of  the  quadriceps  are  prominent,  and  especially  on 
the  outer  side.  He  cannot  extend  the  leg  by  muscular  action  when  sit- 
ting, but  he  can  flex  it  to  an  acute  angle  with  the  thigh.  Standing,  he 
can  flex  and  extend  it  perfectly.  In  extending  he  turns  the  foot  out,  in 
order  to  bring  into  action  the  outer  portion  of  the  quadriceps.  He  has 
tlways,  since  this  accident,  been  somewhat  lame,  but  could  walk  several 
miles  and  carry  loads  without  a  cane. 

May  25,  1879,  he  slipped  and  fell,  striking  upon  the  right  knee,  and 
l>waking  the  right  patella  transversely  about  its  middle.  June  1,  a  sur- 
geon applied  adhesive  strips  over  and  above  the  patella,  then  a  plaster- 
cf-Paris  bandage  from  the  hollow  of  the  foot  to  above  the  knee.  Frag- 
ments were  separated  an  inch  or  more.  Began  to  walk.  A  few  days 
liter  the  leg  suddenly  gave  way,  and  he  fell  back.  The  skin  became 
^colored,  and  it  swelled  very  much. 

When  he  consulted  me  the  fragments  of  the  right  patella  were  sepa- 
mted  1}  inches,  when  the  limb  was  straight,  and  three  inches  when  it 
lis  flexed.  He  walked  slowly  without  a  cane,  but  was  in  constant  fejir 
rf  WUng.     I  advised  him  to  submit  to  a  second  trial  to  obtain  a  more 

■tirfactory  result  in  the  case  of  the  right  leg,  but  he  declined  to  do  so. 
Peter  Waters,  let.  23,  mason,  1830  Third  Ave.,  while  running  caught 

lis  heel,  and  in  his  effort  to  save  himself  fell  back.     At  this  moment  he 

leiri  his  patella  crack,  and  found  at  once  that  he  could  not  stand. 
On  the  following  day,  April  30,  1874,  he  was  admitted  to  Bellevue. 

The  fracture  was  found  to  be  transverse  below  the  middle,  and  the  frag- 

^wnt8  separated  three-quarters  of  an  inch.     Evaporating  lotions  were 

applied. 
May  5.     A  silicate-of-lime  splint  was  applieil,  the  fragments  having 

"^  previously  approximated  by  adhesive  strips  locked  over  the  front 

^  the  patella." 
13th.   Splint  removed,  as   it  did    not  have  sufficient  firmness,  and 

plister-of-Paris  splint  substituted,  whicli  was  soon  cut  open. 
16th.    Seventeenth  day.       Discharged  at  his  own   request,  with  in- 

•^tions  to  report  from  time  to  time.     (No  farther  record.) 
I  saw  and  examined  this  man  Oct.  22,  1879,  more  than  five  years 

•fter  the  accident.  The  fragments  were  separated  two  inches,  and  united 
h  a  firm  ligament.  No  hypertrophy  of  fragments.  He  can  use  the  leg 
umo6t  as  well  as  the  other — can  flex  and  extend  fully,  and  run  up  and 
Jown  stairs. 
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When  he  left  the  hospital,  with  the  plaster  splint  on,  he  wore  it  about 
two  weeks ;  the  joint  was  then  very  stiflF.  On  taking  off  the  splint  he 
moulded  a  piece  of  sole-leather  and  made  for  himself  a  knee-cap,  wfaid 
he  wore  a  few  weeks  longer.  Gradually  the  anchylosis  disappeared,  and 
in  about  one  year  he  resumed  work  as  a  mason. 

I  have  found  the  fragments  tilted^  in  consequence  of  a  yielding  of  the 
new  ligament,  or  because  of  a  pressure  of  the  bandages,  in  four  cases. 
In  three  of  these  it  was  the  inner  portion  of  the  ligament  whidi  had 
given  way,  and  in  one  the  outer.  If  from  so  few  examples  it  is  proper 
to  infer  the  existence  of  a  rule,  and  to  declare  that  the  inner  porti« 
gives  way  most  often,  we  may  perhaps  find  a  reason  for  the  rule  in  4e 
fact  that  the  inner  portion  of  the  quadriceps  is  more  powerful  than  the 
outer  portion,  and  might  therefore  act  more  energetically  npon  the  inner 
margin  of  the  upper  fragment,  and  cause  it  to  separate  more  widely  fioi 
the  lower. 

Malgaigne  made  the  same  observation  which  I  have  made,  and  doei 
not  hesitate  to  speak  of  it  as  a  rule,  or  absolute  law ;  declaring  that  it 
is  always  the  inner  portion  which  is  found  elongated ;  but  I  have  meo* 
tioned  one  example  in  which  the  fact  was  otherwise.  Boyer  also  aDndei ; 
to  the  tendency  in  the  upper  fragment  to  tilt  outwards ;  and  both  of 
these  writers  think  that  the  phenomenon  is  due  to  the  manner  in  whid 
the  pressure  of  the  apparel  was  made  to  bear  upon  the  upper  end  of  the 
upper  fragment.  The  upper  margin  of  this  fragment  is  not  horiMntal, 
but  oblique,  its  outer  portion  being  considerably  above  the  plane  of  in ; 
inner  portion ;  so  that  any  form  of  adjustment  in  which  the  plane  ef 
pressure  from  above  is  horizontal,  will  press  more  effectively  upon  die 
outer  tlian  upon  the  inner  portion,  and  cause  the  upper  firagment  to  tflt, 
or  incline  outwards.  It  seems  to  me  that  both  une({ual  muscular  actioD 
and  the  direct  but  unequal,  or  maladjusted  mechanical  pressure  of  nearly 
all  forms  of  apparel  employed  to  bring  down  the  upper  fragment,  may 
be  considered  as  alike  responsible  for  this  result.  This,  as  will  hereafter 
be  seen,  I  have  sought  to  avoid  by  employing  a  somewhat  elastic  cottoi 
roller  for  the  purpose  of  making  the  downward  pressure. 

Occasionally  it  is  found,  when  the  fragments  have  united,  that  one  or 
both  of  the  fragments  are  in-clined  a  little  forwards  at  the  point  of  frtf* 
ture,  forming  an  angle  salient  in  front.  Usually  it  is  but  one  of  the 
fragments  tliat  is  thus  inclined ;  and  in  most  cases,  if  not  in  all,  that 
fragment  which  is  the  longest  is  the  one  which  projects.  Thus,  of  BT 
published  cases,  9  and  31  were  transverse  and  in  the  upper  third,  aoo 
when  union  was  completed  the  upper  margins  of  the  lower  fragment* 
overhung  the  lower  margins  of  the  upper. 

The  longest  fragment  resting  upon  a  convex  surface,  and  being  ^ 
longer  held  in  position  by  a  counter-force,  the  ligamentum  patellae  or  the 
quadriceps  must  inevitjibly  incline  forwards.  Indeed,  I  have  seen  thii 
condition  present  in  a  recent  fracture  before  any  apparatus  had  been 
applied ;  but  in  such  cjises  very  slight  pressure,  applied  from  before 
backwards,  was  sufficient  to  restore  it  to  place ;  and  it  is  quite  cwtain 
that  for  this  result  after  union  is  consummated,  the  apparatus  employed 
to  bring  the  fragments  together  is  mainly  responsible.  Both  the  qnad- 
riceps  and  the  ligamentum  patellae  have  tneir  insertions  nearer  the  antft- 
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po!*tenor  miirgms 
-actual I V  traversing    its  anterior  face 


of  tbe  putellii,  a  tliin  layer  of  ten<linous 
anterior  face.      The  iijiper  and    lower 

Klhe  paid  hi,  therefore,  present  no  elevations  for  the  applicu- 
centric  pressure ;  and  if  by  any  form  of  ajjparatus,  exeept 
ne's  books,  concentric  pressure  is  made,  it  must  be  aeeomplislied 
ng  a  depression  in  these  finii  ligamentous  bandn,  or  a  recession 
*  tegumeniary  suHace.  in  order  that  the  concentric  forces  may 
point  d\ippui.  I'his  pressure  must  depress  the  corresponding 
of  the  two  patellar  fragments,  and  elevate  their  broken  margins; 
this  case  the  longest  fragment  will  suffer  the  greatest  disjdace- 
To  a  certain  degree  this  must  occur  even  with  Malgaigne's  hofiks, 
hall  easily  see  when  we  consider  their  mode  of  application  as 
.*nded  by  himself;  but  in  a  much  less  degree  than  by  any  of  the 
>des  of  treatment;  sucli,  for  example,  as  those  in  which  two  hard 
s  or  tt  pntlded  ring  are  employed  to  bring  tire  fragmeut^i  together, 
jt  it  is  occasioned  also  sometimes  by  the  pads  whicli  some  sur- 
lace  in  front  of  the  patella,  and  which  get  displaced  and  press 

'yj     . 

the^  displacements.^  namely,  the  tilting  and  tl]c  forwnrd  pro- 
are  iin  perfect  ions  which  contribute  their  projjortion  to  the  subse- 
uming;  causing  in  the  one  case  a  rehitive  loss  of  strength  in  the 
^nd  in  both  cases  causing  some  iiTcgnlarity  in  the  movements 
Hlla  over  the  surface  of  the  femur. 

H  another  fonu  of  disj>hicement  to  which  I  have  not  yet  re- 
'Wl  which  seems  in  most  cases  to  be  tem|HU-ary,  although  it  is 
that  it  is  not  in  all  cases,  namely,  a  simple  htUnil  ilhpJacement* 
iBked  in  cjise  9.  before  the  treatment  was  fully  terminated-  The 
lAient  w*a8  found  displaced  inwards  one-quarter  of  an  inch,  and 
^■1  be  moved  from  this  position — at  least  not  without  greater 
Hf  it  seemed  proper  to  apply.  In  this  case,  however,  tlic  frag- 
bseciuently,  when  he  had  used  the  limb  some  time,  gradually 
^d  resumed  its  natui^al  position.  I  think  the  same  happen e<l 
^miri  other  cases,  and  that  they  subsequently  came  into  hne* 
Hi  each  case  it  >vas  cause<l  by  the  lateral  pressure  of  the 
^B  of  other  parts  of  the  dressing,  and  mighty  therefore,  have 
^■d.  It  is  easy  to  inuigine  that  if  the  fragments  are  thus  dis* 
wDond  of  union  may  be  imperfect  or  unequal  on  the  two  sides, 
k  might  diminish  the  chances  of  union,  and  in  either  case  the 
Its  might  be  permanent  and  serious. 

'tt*ophif  of  the  fi-figments.  This  must  be  distinguished  from  an 
,  such  as  is  frequently  observed  along  the  margins  of  the  frae- 
I  which  is  never  considerable,  only  causing  a  slight  irregularity 
irfacc'  of  tlie  bone,  but  whicli  may  be  present  without  any  peri- 
llargemcnt  or  expansion  of  the  fragments. 
H^al  hypertrophy  ha«  been  observed  by  me  in  nine  cajses, 
Bee  in  the  upi>er  fragment  alone,  ance  in  the  lower  fragment 
Hcix  times  in  both.  Tlie  occasionnl  hypertrophy  of  the  frag- 
Hbeen  noticed  by  other  writers,  and  Slalgaigue  has  fiimished 
tmtions.  The  same  thing  is  known  to  hap|*en  pretty  often  in 
)i^K  long  bones  when  broken  near  their  extremities,  where  the 

3d 
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Structure  is  cancellated.  I  have  noticed  it  often  in  the  fracture  of  the 
humerus  near  its  lower  end,  the  lower  Augments  being  in  all  such  cises 
the  ones  which  become  hypertrophied.  In  the  case  of  the  homeros  the 
hypertrophied  fragment,  sometimes  after  many  months  or  years,  is  found 
to  diminish;  but  whether  such  a  gradual  diminution  in  size  takes  place  m 
examples  of  hypertrophied  patellae  I  am  not  certain.  It  has  not  seemed 
to  me  that  it  does  occur. 

Period  required  for  Recovery  of  the  Perfect  Use  of  the  Limb.^l  fill 
quote  what  Malgaigne  says  upon  this  subject :  "  Camper  has  stated  that 
in  one  or  two  years  the  power  is  recovered,  whatever  may  have  been  the 
interval  between  the  fragments.  An  evident  exaggeration,  since  he  hia* 
self  speaks  of  a  lady  with  a  separation  amounting  to  three  fingers'  breadth, 
who  still  limped  four  years  after  the  receipt  of  the  injury.  Mr.  Benji' 
min  Bell  makes  one  inch  the  limit  of  separation,  allowing  for  the  resKh 
ration  of  the  firmness  of  the  knee ;  Boyer  follows  him  ;  M.  Velpeau.  (■ 
the  contrary,  aflSrms  that  he  has  seen  the  functions  of  that  joint  cob* 
pletely  reestablished,  with  an  interval  of  two  or  three  inches  betweea 
the  fragments.  Such  assertions  are,  in  my  opinion,  only  accounted  fa 
by  some  inaccuracy  of  examination,  and  for  my  own  part  I  have  nevtf 
seen  the  functions  of  the  limb  completely  restored,  even  when  the  sep^ 
ration  was  limited  to  one-third  of  an  inch."*  For  myself,  I  have  seei 
three  or  four  perfect  results,  so  far  as  the  use  of  the  limb  is  conceraei 
For  example,  in  case  31,  afler  nineteen  years,  when  I  examined  the  patwil 
carefully,  tliere  was  not  the  slightest  difierence  in  the  freedom  of  use  rf 
the  two  limbs ;  yet  the  union  is  by  a  ligament  of  three-quarters  of  ii 
inch  in  length. 

The  fact  seems  to  be,  that  more  or  less  loss  of  freedom  in  the  m«uioBi 
of  the  joint,  and  of  strength  and  stability  in  the  limb,  remains  in  tlie 
majority  of  cases  for  a  long  period  of  time,  and  oflen  during  life;  ^ 
that  in  a  few  exceptional  cases,  where  the  separation  does  not  ex«ei 
one  inch,  tlie  functions  of  the  limb  are  completely  restored  within  unetf 
two  years.  It  is  remarkable,  also,  how  well  the  functions  are  rertoreA 
after  a  long  time,  in  some  aises  where  the  separation  is  very  gn'at,H 
for  example,  in  case  23,  in  which  the  separation  was  five  inches  whd 
the  knee  was  flexed,  without  bond  of  union  of  any  kind ;  yet  when  I 
examined  him  at  the  end  of  twenty-nine  years  he  walked  well  without  I 
cane,  and  with  very  little  or  no  halt,  but  he  could  not  walk  fast. 

The  first  and  main  impediment  in  the  restoration  of  the  functions* 
the  joint  is  the  anchylosis^  which  is  in  many  cases  at  first  nearly  co»* 
plete.     This  anchylosis  being  due  to  the   passive  contraction  of  dii  | 
articular  ligaments,  as  a  consequence  of  long  disuse;  to  adhesions  aaa 
inflammatory  infiltrations  among  the  torn  muscular  and  tendinous  fibwii 
and  between  these  latter  and  the  upper  fragment  of  the  patella  as  it  li6l 
more  or  less  buried  in  the  torn  tendinous  tissues.     It  is  never  safe  to 
attempt  to  overcome  this  anchylosis  by  force,  consequently  the  process  rf 
restoration  must  be  slow  and  uncertain,  and  it  wiU  generally  be  found  tD 
be  many  years  before  the  leg  can  be  flexed  upon  the  thigh  to  the  same 
angle  as  in  the  case  of  the  opposite  limb. 

*  Malgaigne,  op.  cit.,  p.  606. 


FBACTUBES   OF    THE    PATELLA.  547 

trtain  d^ree,  also,  the  changed  relations  of  the  fragments  to 
lar  sarfiice  of  the  femur  may  be  responsible  for  the  lameness, 
irhat  inflnence  the  nature  and  length  of  the  new  bond  of  union 
Q  the  useftdness  of  the  limb,  I  am  prepared  to  say,  first,  that  the 
it  is  generally  fibrous  and  not  bony  is  probably  of  no  conse- 
»rovidcd  the  bond  of  union  does  not  exceed  one  inch  in  length, 
ily  is  in  no  way  responsible  for  the  anchylosis ;  and,  as  to  its 
>n  the  stability  or  strength  of  the  limb,  there  is  no  reason  to 
;hat  this  slight  diminution  in  the  range  of  the  contraction  and 
tt  of  the  quadriceps  will  have,  after  one  or  two  years  of  use, 
eciable  efiect  upon  the  stability  of  the  limb.  Indeed,  so  far  as 
«n  able  to  ascertain,  in  most  of  these  cases  the  patients  ho^ve 
3y  after  a  time,  to  extend  the  limbs  as  completely  if  not  as 
0  before. 

rever,  the  length  of  the  fibrous  bond  is  much  more  than  one 
re  IS  generally  an  appreciable  loss  of  the  power  of  complete  and 
vision. 

ve  had  recorded  too  few  well-attested  examples  of  bony  union 
us  to  declare  whether  the  fibrous  union  or  the  bony  union  is 
»le  to  a  secondary  accident — a  refracture.     It  would  seem  rea- 

0  suppose  that  the  newly  formed  bone  would  be  thinner  than 
lal  bone  and  less  spongy,  and  that  in  consequence  of  its  com- 
and  thinness  it  would  break  more  easily  under  a  cross-strain 
dd  an  equally  thick,  but  flexible,  ligament  It  is  well  known 
pture  of  the  ligamentum  patellse,  or  of  the  united  tendon  of  the 
)s,  occurs  much  less  often  than  a  fracture  of  the  patella.^ 

11,  1874,  Miss  E.  B.,  of  Hayesville,  Ohio,  set.  51,  fell  a  dis- 
several  feet,  striking  upon  frozen  ground,  breaking  the  left 
ransversely  below  its  middle.  Dr.  E.  V.  Kendig  being  called, 
he  limb  with  a  straight  sj>lint  and  adhesive  plasters,  which  were 
in  seven  weeks.  Inflammatory  reaction  was  moderate.  In  ten 
e  began  to  use  crutches.  About  this  time  I  was  consulted  by 
d  was  informed  that  the  motions  of  the  joint  were  quite  limited. 

1  continuance  of  passive  motion,  and  use  of  the  crutches.  This 
was  adopted,  but  gradually  the  motions  of  the  joint  ceased,  until 
J  complete  anchylosis.  Subsequently  she  began  to  have  pains 
ft  hip,  then  in  the  right,  and  in  other  parts  of  her  body,  espe- 
the  sternum,  where  a  tumor  formed  of  considerable  size,  which 
bone,  but  which  disappeared  under  the  use  of  iodine.  Her 
eadily  declined,  and  in  the  spring  of  1^74  she  began  to  take 

relieve  her  pains.  Her  left  femur  was  broken  from  some  slight 
hort  time  before  her  death,  which  took  place  two  years  and  six 
ifter  the  fracture  of  the  patella. 

endig,  having  made  an  autopsy,  has  kindly  sent  the  specimen 
Union  of  the  two  fragments  of  the  patella  has  taken  place  by 
'  two  thin  plates  of  bone,  corresponding  to  the  inner  and  outer 

tive  Value  of  Bony  and  Fibrous  Union  in  Transverse  Fracture  of  the 
I  lecture  delivered  ut  Bellevuc  Hospital,  Dec.  1880,  by  the  author.  Med. 
Abstract,  April,  1881,  p.  195. 


548 


tES    OF    THE    I'ATjLi.L  \ 


margins  of  the  jiatella,  leaviiic^  between  them  an  open  spae^%  w  liicb  in  1 
recent  state  was  probably  occupied  by  fibrous  tissue.      Of  the  two  ]  ' 
which  compose  the  bonil  of  union,  the  inner  is  much  the  largest. 

It  is  evident,  upon  the  most  superficial  examination,  that  the] 
flexion  of  the  limb  would  have  beim  sufficient  to  have  eauseil  a  ruj»o 
the  bony  callus ;  indeed,  tlie  outer  plate  was  broken  and  partly  dest; 
in  cleaning  it*  It  will  be  inferre<l,  also,  from  the  descriptinu 
that  the  bony  union  did  not  take  place  at  first,  and  thiii  the  treafi 


FiQ,  211, 


Fto.  212. 


Dr  Kendi^'fi  r<A«o  of  bony  tjtiion  tifter  &  fn«taro  of  tb«  pibtetl&,     jFrotu  ftuvbor'i  eall 
Front  %iow.  Side  ri©w. 


which  seems  to  have  been  judicious  tliroughotit,  was  in  no  way 
ble  for  the  result.     The  bony  union  seems  to  have  been  the 
trophic    disturbances   in    the   osseous   and   articuhir  structures, 
brought  about  the  anchylosis  in  spite  of  passive  motion  ;  and  whic 
placing  tlie  new  fibrous  bond  of  union  couiplet<.*ly  at  rv^U  vnconi 
the  formation  of  bone  as  a  secouilary  event. 

My  conviction  is  that  a  fibrous  union  of  less  than  one  inch  iti  k 
is  quite  as  advantageous  as  a  bony  union,  and  probalily  UTUoh  stroul 
a  con\'iction  which  is  enforced,  also,  by  a  case  which  Dr.  James  L.  T 
of  this  city,  has  brought  to  my  notice.     John  Mullen,  aft.  22, 
his  left  patella  transversely  below  its  middle  in  March.  187**.     It  ^ 
by  fibrous  tissue  with  a  separation  of  half  an  inch.     Aliout  five  i 
hidf  months  later  he  nlipped  in  walking,  and  the  same  patella  was  I 
to  be  fructured  at  a  point  about  half  an  bieh  above  the  first  frartun 
transversely*     This  ha^l  united  also  by  fibrous  tissue  of  the  same  U 
as  the  first.     I  saw^  him  ?oon  after  he  left  8t.  Luke's  Hospital,  wh« 
had  been  treateil  by  Dr.  Little.    The  three  fragments  were  movable  1 
each  other*  and  no  doubt  can  exist  as  to  the  character  of  the  i 
In  this  case  at  least,  then,  after  the  lapse  of  a  little  more 
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montha.  the  new  ligament  has  proven  itself  to  be  stronger  than  the 
original  bone.  The  same  is  true  also  of  the  case  illustrated  in  Fig.  213. 
Itupture  of  the  newly  formed  Liif  anient. — In  the  prognosis  of  original 
fiictares  we  have  to  include  the  danger  of  a  rupture  of  the  newly  foiined 
bond  of  union.  Indeed,  my  statistics,  already  referred  to,  show  a  startling 
ficqoency  of  this  accident.  It  is  known  to  have  occurred  in  twenty-five 
cues,  and  in  two  additional  cases  the  ligament  has  given  way  partially. 

Fig.  213. 


Fracture  op  Jan.  1879. 


Tic-  213  repiesents  the  position  of  the  frftgroents  after  two  successive  fractures,  in  the 
11  mn  of  Dr.  E.  Cutter,  of  New  York,  examined  by  the  author  in  1884.  Actual  size. 
frmpnentfl  united  by  ligament.     The  shaded  lines  represent  new  bone. 


Some  of  these  cases  were  persons  who  sought  my  advice  only  after  the 
tnsatment  had  terminated,  and  they  might  not  therefore  correctly  repre- 
sent the  true  proportion  in  a  given  number  of  consecutive  cases.     On 
4ie  other  hand,  it  will  be  remembered  that  a  considerable  number  of  the 
one  hundred  and  twenty-seven  tabulated  cases  were  not  seen  or  heard 
f   fcom  by  me,  after  the  treatment  was  terminated ;  so  that,  on  the  whole, 
\   I  think  that  twenty-seven  out  of  every  one  hundred  and  twenty-seven 
I  itpresents  fairly  the  average  ratio  of  tliese  accidents. 
L     A  knowledge  of  this  fact,  which  now  for  the  first  time  has  been  re- 
^  Hded  to  me,  is  of  the  greatest  importance,  as  indicating  the  necessity 
ir  great  care  in  the  use  of  tlie  limb  after  the  surgeon  has  practically 
iuDissed  the  patient ;  but  it  is  reassuring  to  know  that  two-thirds  of  the 
Aole  number  were  ruptured  very  soon  after  leaving  off  the  apparatus  ; 
I  i^  is,  within  ten  weeks  afler  the  original  fracture  had  taken  j)lace ;  and 
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that  five  of  these  took  place  gradually,  commencing  ivhen  the  pati^t 
begsm  to  walk.  Only  two  occurred  later  than  five  months  after  the 
injury,  or  about  three  months  after  the  apparatus  was  removed.  It  would 
seem,  therefore,  that  it  is  only  necessary  to  provide  against  the  accidoit 
during  the  first  three  months  after  removal  of  the  splint,  and  that  after 
this  a  rupture  is  no  more  likely  to  take  place  than  if  it  bad  not  beat 
broken. 

Fracture  of  the  Opposite  Patella, — This  has  happened  five  times  is 
the  one  hundred  and  twenty-seven  cases,  and  was  no  doubt  due  in  eadi 
case  to  the  greater  effort  made  by  the  quadriceps  of  the  soun<l  Mmb  to 
sustain  the  body,  when  the  equilibrium  of  the  body  had  been  disturbed. 

Character  of  the  Union,  and  Prognosis  after  the  Secondary  Accident,-- 
A  majority  of  these  cases  refuse  to  unite  again,  even  by  fibrous  tissue, 
whatever  means  may  be  employed;  and  the  few  cases  of  union  after 
rupture  of  the  fibrous  bond  which  have  come  to  my  knowledge,  are  cott* 
fined  almost  entirely  to  those  examples  in  which  the  rupture  took  place 
very  soon  after  the  apparatus  was  removed,  and  in  which  the  limb  m 
immediately  subjected  to  treatment. 

When  the  fragments  do  not  unite  the  patients  are  for  a  long  tine 
seriously  maimed,  the  limb  lacking  stability,  and  often  giving  way  mkI- 
denly  under  the  weight  of  the  body.  In  most  of  these  cases,  however, 
a  judicious  treatment,  such  as  I  shall  hereafter  indicate,  will  eventuaDf 
give  considerable  stability  to  the  limb,  and  enable  the  patient  to  val 
with  much  safety  and  ease. 

Treatment,  in  Primary  Accidents, — Our  investigations  have  brougkt 
us  to  conclude  that  in  a  large  majority  of  cases,  under  any  plain  oftn^at- 
ment,  a  fibrous  union  of  the  fiagments  is  all  that  cjin  be  expiK'tetl:  and 
that  probably  a  fibrous  union,  with  only  a  separation  of  a  half  or  th^e^ 
quarters  of  an  inch,  is  as  useful  as  a  bony  union.     Probably  more  ust'fol 

The  only  methods  which  could  encourage  a  rea.*<onable  hope  of  pro- 
curing a  bony  union,  are  Malgaigne's  hooks,  and  wiring  the  fragmenti 
together. 

Malgaigne's  hooks  have  hitherto  not  been  proven  to  have  accompbVheJ 
this  result,  not  even  in  the  hands  of  the  distinguished  inventor.    In  6ct» 

Fig.  214. 


Malgaigne's  hooks. 


contrary  to  what  I  would  have  expected,  there  has  been  among  thecal 
reported  as  many  examples  of  fully  recognized  fibrous  union,  as  b*^ 
occurred  where  some  other  ])lans  of  treatment  have  been  follower!:  tuft 
fibrous  band  has  ])een  no  shorter;  and  the  number  of  cases  in  whicbt 
bony  union  has  been  said,  but  not  proven  to  exist  soon  after  the  rem«A"al 
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if  the  apparatus,  is  no  greater  than  almost  every  other   method  has 
npplied. 

On  the  other  hand,  several  cases  have  been  reported  of  dangerous  or 
iisastroas  inflammation  induced  by  the  hooks,  and  to  this  objection  many 
Bther  methods  are  never  liable,  '.rhere  seems  no  possible  reason,  there- 
fi)re,  why  in  any  ordinary,  simple  transverse  fracture,  in  which  the  original 
Nparation  does  not  exceed  one  inch  or  even  one  and  a  half  inches,  the 
hwks  should  be  employed ;  but  in  cases  in  which  the  original  separa- 
tion exceeds  this,  and  especially  in  cases  of  a  refracture  or  rupture  of  the 
flmms  bond,  accompanied  with  great  separation,  it  is  my  opinion  that 
Milgaigne's  hooks  are  entitled  to  a  farther  trial. 

"  Thit  Malgaigne's  hooks,*'  says  Volkmann,  "  have  caused  ulceration 
of  the  joints  and  death  of  the  patient  in  a  number  of  cases,  is  only  too 
tne;  I  myself  know  of  two  which  occurred  in  the  practice  of  friends, 
•nd  which  were  never  published ;  and  another  sad  experience  was  met 
widiin  my  own  clinic  a  number  of  years  since."  *  A  death  occurred  in  a 
London  Hospital  from  the  use  of  these  hooks.^ 

The  modification  of  Malgaigne's  method  suggested  by  Valette,  of 
Ijons,*  in  the  substitution  of  adjustable  forks  for  the  hooks,  does  not 
ittider  the  apparatus  less  liable  to  do  harm. 

Farther  modifications  of  the  apparatus  have  been  made  by  Levis,  of 
Philadelphia,  Vemeuil,  Le  Fort,  and  Trelat,  but  without  materially 
diminishing  the  possible  or  probable  danger. 

Severin  was  the  first  to  suggest  exposing  the  bone  "by  an  incision,  so 
•a  to  refresh  the  surfaces  directly ; "  *'  which  happily,"  says  Malgaigne, 
**wa8  not  done.*'* 

Norris*  declares  that  he  knew  of  one  case  in  which  the  fragments  were 
tttposed  and  approximated  by  wire  (Dec.  1842),  and  the  patient  died  on 
the  fourth  day.  Dr.  J.  Khea  Barton,  of  Philadelphia,  operated  in  the 
WMue  manner  and  his  patient  died.^  Dr.  Moses  Gunn,  of  Chicago,  lost 
Ids  patient  from  suppuration.^  Dr.  Cabot,^  of  Boston,  had  the  same 
result.  Cooper^  an(l  Logan, ^^  of  San  Francisco,  made  a  similar  opera- 
Sfln,  and  Dr.  Byrd"  says  it  was  made  "'  many  years  ago"  by  Dr.  George 
McClelland,  of  Philadelphia.  The  precise  dates  and  results  of  the  three 
letter  ojierations  are  not  pu})lished. 

We  are  thus  supplied  with  four  cases  in  relation  to  which  we  have 
pr«H»ijje  information,  namely,  the  cases  reported  by  Norris,  Barton,  Gunn, 
*n«l Cabot,  in  which  the  operation  was  made  without  Listers  antiseptic 
P«*«*autions,  and  all  of  the  patients  died  in  conseijuenee. 

Since  the  introduction  of  Mr.  Lister's  antiseptic  treatment  it  has  been 
*h'JUff|)t,  by  some,  that  the  operation  of  exposing  and  wiring  the  fragments 
^^ether  could  be  made  with  more  safety.     The  operaticm,  under  anti- 

^  Volkmann,  Cent.  f.  Chir.,  1880,  24.  ''  London  Lancet,  Nov.  22,  1870. 

'Valette,  Poinsot,  French  ed.  of  this  treatise,  p.  «>11. 

*Severin,  Chir.  efficacis,  part  2,  (^hnp.  7.     Maliraiirne,  oj).  cit.,  toni.  i.  ji.  77'). 

*Xoms,  Am.  Journ.  Med.  Sci.,  Jan.  1842,  p.  oL 

'Barton,  (tfos.s's  Surijerv,  5th  ed.,  vol.  i.  j).  1004. 

^Gunn,  Wyeth's  paper,* Med.  Kec,  July  a,  1882.  «  Cahot,  I])id. 

'Cooper,  San  Francisco  Med.  Pres«j,  ISfJl. 

*  Lofi^an.  Pacific  Med.  and  Sun;.  Journ..  Dec.  ISOfj. 

"  JfcLelland,  N.  Y.  Med.  J<.urn.,  Dec.  1800. 
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septic  precautions,  has  therefore  been  lately  practised  by  a  considerable 
number-  of  surgeons ;  notably  by  Van  der  Meulin,  of  Utrecht,  in  July, 
1879,  by  Cameron,*  of  Glasgow,  Rose,*  of  London,  Mr.  Lister,'  Metzler, 
Socin,  Langenbeck,  Trendelenberg,  R.  Bell,  Henry  Smith,^  and  WyetL* 

I  shall  not  think  it  necessary  to  examine  all  of  the  cases  reported  as 
having  been  wired  under  antiseptic  precautions.  I  will  however  take 
the  liberty  of  presenting  a  summary  of  the  discussion  upon  this  subject 
in  the  Societe  de  Chirurgie  of  Paris,  Oct.  7  and  Nov.  4,  1883,  as  I  find 
it  in  the  Virginia  Medical  Monthly  for  Jan.  1884,  p.  649 : 

"  M.  Chauvel  had  collected  the  records  of  43  cases,  in  38  of  whidi 
the  bone  had  been  broken  without  solution  of  continuity  of  the  overiyinf 
structures.  In  one  set  of  cases,  the  sutures  were  employed  after  all  other 
methods  had  failed ;  in  the  other  class,  they  were  employed  as  sowi  ii 
the  injury  was  received.  In  18  cases,  two  sutures*  were  employed  vA 
the  substance  generally  used  was  silver  wire,  though  occ^isionally  catgit 
and  silk  were  employed.  All  the  details  of  the  antiseptic  method  wen 
rigorously  carried  out. 

"  The  results  of  the  operation  were  very  various ;  in  twelve  cases  tke 
reaction  was  violent,  while  in  eight  it  was  moderate.  The  results  wc« 
said  to  have  been  favorable  in  seventeen  cases ;  in  twelve  cases  bonj 
union  occurred  I  while  in  seven  it  was  fibrous ;  three  cases  terminated 
fatally,  and  in  one  the  thigh  was  amputated ;  the  result  in  the  other  castf 
is  not  stated. 

"  M.  Chauvel,  comparing  these  results  with  those  obtained  by  other 
methods,  concludes  that  the  suture  may  be  useful  when  all  other  methodi 
of  treatment  have  failed,  but  it  should  not  be  practised  as  a  general  thing 
on  account  of  the  dangers  incident  to  it. 

"  M.  Pozzi  had  performed  the  operation  once  on  a  lunatic  with  m»* 
cess,  so  far  as  the  bony  union  was  concerned,  but  the  joint  wa."*  very  stif 
when  motion  was  first  tried  and  in  attempting  to  move  the  joint  the  frac- 
ture was  reproduced. 

*'  M.  Le  Fort  said  he  believed  in  bojd  surgery  when  the  end  to  be  at- 
tained justified  the  risk  ;  but  in  the  present  case  there  was  nothing  what- 
ever to  justify  such  temerity.  MM.  Despres  and  Labbe  entertaiwd 
similar  opinions,  and  M.  Trulat  thought  the  operation  proper  onlyafttf 
all  other  modes  of  treatment  had  failed. 

"  M.  Richelot  thouglit  tlie  dangers  incident  to  the  operation  of  open* 
ing  the  joint  were  far  too  serious  to  make  the  operation  justifiable  except 
in  very  exceptional  cases,  and  he  called  attention  to  the  fact  that  with 
fibrous  union,  a  very  excellent  limb  often  results. 

"  M.  Gillette  strongly  opposed  immediate  arthrotomy  unless  there  ^ 
an  external  wound. 

"  M.  Verncuil  protested  against  tlie  procedure.  The  results  of  the 
'ordinary  treatment  were  far  from  being  bad — the  immense  majoritrof 
patients  treated  in  a  hospital  being  cured  and  able  to  walk  well — ^wuie 

*  Ciimeron,  (Jlusirow  Med.  Joum.,  July,  1878,  vol.  x. 

2  Koso,  Ltiiicct,  Nov.  2*2,  1879. 

3  Lister,  British  Mod.  Journ.,  1877,  vol.  2,  p.  850. 

♦  See  Poinsot,  Rev.  do  Chir.,  t.  2,  1882,  p,  60. 
^  Wyeth,  Med.  Record,  July  8,  1882. 
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I  the  forty-three  cases  of  suture,  there  were  three  deaths,  one  amputa- 
on,  and  ten  absolute  failures/  '' 

Among  all  those  present,  only  M.  Lucas-Championniere  took  a  different 
iew  of  the  subject. 

It  will  be  proper  for  me  to  add  that  in  the  case  operatetl  upon  by 
Fyeth,  and  idready  referred  to,  it  became  necessary  to  amputate  the 
ki(^,  and  Dr.  Wyeth  also  informs  me  that  Dr.  Bull,  of  this  city,  has 
08t  a  patient  in  the  same  way. 

Says  Yolkmann,  "  I  concede  with  Kocher,  that  laying  open  the  articu- 
btioD  for  the  purpose  of  making  a  bone  suture  is  not  justifiable,  at  least 
ttskoold  not  be  recognized  as  a  method  for  general  adoption."^ 

To  the  testimony  thus  accumulated  against  this  operation,  I  wish  to 
M  my  own,  that  it  is  offering  a  very  grave  and  dangerous  substitute  for 
•diers  perfectly  safe,  and,  so  far  as  is  yet  proven,  equally  efficient  methods ; 
it  is  liaisarding  the  life  of  the  patient  without  offering  any  equivalent. 
Indeed  I  do  not  see  why  anything  less  could  be  reasonably  expected  from 
diis  kind  of  surgery  than  tedious  recovery,  anchylosis,  amputation,  or 
ieith ;  at  least  in  a  considerable  proportion  of  cases,  and  this  is  precisely 
fkat  has  happened. 

Kocher,  recognizing  the  dangers  attending  the  use  of  bony  sutures, 
nbstituted  a  metallic  suture  which,  by  means  of  a  curved  needle,  was 
fitted  under  the  upper  and  lower  margins  of  the  fragments  and  secured 
m  front  of  the  patella  by  twisting  the  extremities.  It  is  difficult  to  see 
iow  this  method  should  materially  diminish  the  dangers,  as  the  suture, 
or  ligature  more  properly,  "is  drawn  through  the  joint."  (Volkmann.) 

Volkmann  ^  says :  "  Long  before  the  introduction  of  antisepsis  I  at- 
tempted suture  of  the  tendons  in  fracture  of  the  patella,  and  though  the 
ligiture  was  left  in  place  only  a  very  sliort  time,  until  the  plaster-of- 
Kris  bandage  which  was  at  once  applied  had  liardened,  I  twice  met  with 
TffV  satisfactory  success.  The  two  cases  were  described  in  Virchow's 
•iiaHirsch's  Jahresbericht,  f.  1868,  Bd.  II.,  p.  304.  '  In  two  cases  I 
4tw  through  the  tendon  of  the  quadriceps  and  the  ligamentum  patellae, 
*kile  the  integument  was  strongly  retracted,  at  first  in  an  upward,  then 
in  a  downward  direction,  a  simple  loop  of  thread,  and  knotted  the  same 
o^er  the  patella ;  by  this  means  the  fragments  were  brought  into  contact, 
•wi  at  the  same  time  the  prominent  edges  were  depressed.  Then  a  very 
^tly  fitting  plaster-of-Paris  bandage  was  applied,  and  directly  after  it 
«d  hardened,  a  fenestra  as  large  as  a  two-cent  piece  was  cut  into  it,  cor- 
''Kponding  to  the  spot  where  the  ligatures  had  been  tied,  and  the  latter 
*€re  cut  and  withdrawn.  In  one  case,  firm  osseous  union  resulted ;  in 
4e  other,  a  very  narrow,  fibrous,  intermediate  substance  was  formed ;  in 
» third  case,  one  of  my  clinical  a,ssi8tiints  applied  the  bandage  in  the 
»nie  manner,  and  though  the  ligature  was  removed  after  remaining  in 
place  hardly  a  quarter  of  an  hour,  ulceration  of  the  articulation  and  death 
lh)m  pyjemia  ensued.'  The  autopsy  showed  that  in  this  unfortunate 
tse  the  ligature  had  been  introduced  too  deeply,  and  transfixed  the 
nnu  and  that  the  plaster  dressing  had  not  been  padded,  but  applied 
irectly  to  the  limb  after  enveloping  the  latter  in  moist  blotting  paj)er. 

>  Volkmann,  Central,  f.  Chir.,  1880,  24.  "^  Ibid. 
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More  recently  I  repeated  the  above  openition  with  some  slight  variations, 
and  the  result  was  all  that  could  be  desired." 

One  would  suppose  that  a  single  experience  such  as  that  related  above 
by  Volkmann  would  have  been  sufficient. 

Volkmann^  advises  opening  the  joint  for  the  purpose  of  evacuating 
the  extravasated  blood ;  but  Kocher  calls  attention  to  the  fiwt  that  the 
blood  has  been  found  coagulated  as  early  as  the  third  day,  and  he  thinh 
therefore  that  the  opening  ought  to  be  made  as  soon  as  possible.  Schedf 
proposes  to  wash  out  the  joint  with  carbolized  water ;  but  Kocher  sap 
he  has  seen  this  produce  carbolic  acid  poisoning.  In  regard  to  suf 
gestions  of  this  character,  as  applied  to  simple  fractures  of  the  patella,! 
do  not  think  it  necessary  to  say  more  than  to  call  the  attention  of  9l^ 
geons  to  them. 

Lastly,  it  is  proposed  to  aspirate  the  joint  for  the  purpose  of  evacuating 
the  synovial  fluids,  and  thus  relieve  the  distention  which  tends  to  separate 
the  fragments. 

The  objections  to  this  procedure  are  that  it  is  not  unaccompanied  with 
danger;  that  the  joint  will,  in  most  cases,  become  speedily  refilled;  thit 
usually  the  'effusion  begins  to  be  absorbed  as  early  as  the  seventh  daj 
and  soon  disappears  entirely,  so  that  practically  it  does  not  seriously 
interfere  with  the  process  of  union. 

In  a  case  aspirated  by  Dubrueil^  purulent  arthritis  ensued,  but  the 
final  result  is  not  given.  In  a  case  reported  by  Dr.  Robert  McDonali* 
aspiration  of  the  knee-joint  having  been  made  for  chronic  efiusion,  in- 
fljiramation  ensued  ending  in  death  on  the  seventh  day. 

And  in  the  same  manner  Dr.  George  H.  Hammond,  one  of  the  house 
staff  Jit  Bellovue  Hospital,  lost  his  life  in  1881.* 

Cutting  the  quadriceps,  a  method  said  to  have  been  adopted  bv  Mr. 
Uould,^  demands  a  very  extensive  subcutaneous  incision,  as  any  one  will 
easily  convince  himself  by  looking  at  this  muscle,  with  its  broad  ani 
strong  tendinous  insertion  into  the  top  and  sides  of  the  patella;  and  I 
venture  to  say  that  no  surgeon  has  divided  all  of  its  fibres,  or  even  the 
fibres  of  the  rectus,  in  his  subcutaneous  incision,  and  certainly  not  with- 
out earrvin<r  his  incision  freely  into  the  upper  part  of  the  joint. 

The  method  employed  by  Oilier,  (joujon,  and  Wyeth  (example  47  of 
my  published  eases),  of  injecting  between  the  fragments  fresh  marrow 
cells,  lijis  as  yet  yielded  no  results.  Nor  do  I  think  it  is  likely  to  sac- 
eeed  for  many  reasons,  and  especially  because  the  "  germs  **  cannot  w 
place<l  actually  between  the  fragments  without  being  in  the  cavity  of  ^»^^ 
joint,  where  of  course  they  could  serve  no  purpose.  To  place  theit^^^ 
the  thin  te^nimentary  covering,  which  alone  remains,  when  the  separa*^^ 
exceeds  half  an  inch,  would  be,  I  think,  equally  useless. 

Finally,  in  order  to  aceom])lish  the  best  results,  with  the  least  posi?'''^ 

1  V(^lkmiinn,  Kochor,  loc.  cit. 
^  S(?hod<'.  Coiilnil.  tVir  (.'liir  ,  1877.  p.  ♦)o7. 
s  DuhriKMl,  Hull.  d('  S(K'.  Chir,  Oct.  1872,  p.  438. 

*  MoDnnald,  Am.  .lourn.  Mtd.  Sci.,  April,  1873,  p.  548;  from  Irish  Mod.  G»^ 
^  Med.  Ke<'ord,  Juno  11,  IHSI.  ^^,^, 

^  (iould,  doluito  on  Mr.   Koto's  Cftso,  Am.  Journ.  Med.  Sci.,  Jan.  188<">,  p.  ^'   ' 
from  Lancet,  Nov.  22,  1870. 
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iger  to  the  life  or  limb,  that  is,  to  produce  the  shortest  ligjiment,  while 
complete  integrity  of  the  joint  is  preserved,  there  are  presented  four 
pie  indications  of  treatment,  namely : 

?irst.  Approximation  of  the  lower  fragment  to  the  upper  by  straight- 
ng— extending — the  leg  upon  the  thigh. 
Second.  Securing  immobility  of  the  knee-joint  by  a  splint. 
rhird.  Relaxation  of  the  quadriceps  muscle.  This  indication  is  ac- 
aplished  in  a  small  degree  by  flexing  the  thigh  upon  the  body ;  but 
t  eflfect  of  this  posture  is  not  so  great  as  some  writers  have  supposed. 
e  quadriceps  has  but  one  origin  from  the  pelvic  bones,  and  conse- 
ently  flexion  of  the  thigh  does  not  very  greatly  relax  its  muscular 
pes.  Yet  that  it  possesses  some  value  in  this  direction  is  easily  demou- 
nted by  experiment.  The  quadriceps  is  chiefly  relaxed  by  extending 
e  1^  upon  the  thigh,  that  is,  by  placing  the  limb  in  a  straight  position 
d  maintaining  it  in  this  position. 

The  fourth  indication  is  to  approximate  the  fragments  by  direct 
Cfisare;  so  far  as  this  can  be  done,  without  inflicting  serious  injury 
m  the  integument,  or  other  structures.  Without  this  pressure  the 
taxation  of  the  muscle  will  not  bring  the  fragments  into  actual  juxta- 
eition,  or  even  make  them  approximate  this  condition. 
In  order  to  make  direct  pressure,  surgeons  have  devised  a  great  variety 
mefliods ;  most  of  which  are  liable  to  the  serious  objection  that  they 
688  too  tightly  upon  the  entire  circumference  of  the  limb  to  render 
em  perfectly  safe  under  all  circumstances ;  and  especially  when  the 
posmg  forces,  which  are  intended  to  approximate  the  fragments,  are 
plied  with  the  view  of  securing  absolute  coaptation,  as  many  of  the 
foitors  declare  to  be  their  intention.  That  danger  exists  from  tliis 
irce,  the  following  case  will  illustrate:  "A  vine-dresser,  *xt,  40,  of  a 
od  constitution,  fell,  and  received  a  simple  transverse  fracture  of  the 
tella,  on  the  15th  of  January.  The  medical  officer  cjUled  upon  to 
end  him  applied  first  a  bandage,  for  the  purpose  of  drawing  too;ether 
f  fragments,  and  afterwards  a  starched  bandage,  extending  from  tlie  toes 
the  upper  part  of  the  tliigli.  Tlie  limb  was  placed  upon  an  inclined 
ue.  The  patient  was  visited  a  few  times,  but,  as  he  scarcely  suffered, 
apparatus  was  in  no  way  disturbed.  On  the  first  of  March  (sixteenth 
)  the  attendant  returned  to  remove  the  bandage,  when  the  odor  arising 
Q  tlie  limb  led  him  to  believe  that  gangrene  had  taken  place."  Dr. 
er,  who  was  called,  found  the  toes,  which  were  not  covered  by  the 
»lage,  "completely  insensible  and  mummified/'  The  bandage  being 
oved,  the  gangrene  was  found  to  exten<l  to  within  seven  inches  of  the 
e.  The  ankle-joint  was  opened  and  the  ligaments  destroyed.  The 
es  of  the  leg  were  also  expose<l  in  their  lower  third,  and  tlie  tendons 
e  in  a  sloughy  state.  Amputation  was  performed,  and  the  patient 
►vere<l.* 

a  case  28  of  my  published  cases,  plaster  of  Paris  had  been  upon  the 
i  one  week  when  gangrene  was  threatened,  and  the  plaster  had  to  be 
oved.  Cases  87  and  100  illustnite  the  danger  also  of  tight  bandages 
ausing  gangrene  after  a  fracture  of  the  patella. 

*  Amer.  Journ.  Med.  Sci.,  vol.  xxiv.  |».  4*V2.  from  (iaz.  Med.,  Xo.  28. 
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Dr.  Dorsey,  of  Philadelphia,  employed  an  apparatus  which  will  serre 
to  illustrate  in  its  most  simple  form  the  principle  of  approximating  the 
fragments  by  the  use  of  a  splint  and  bandage.  His  apparatus  consisted 
of  a  piece  of  wood  half  an  inch  thick  and  two  or  three  inches  wide,  and 
long  enough  to  extend  from  the  buttock  to  the  heel ;  near  the  middle  of 
this  splint,  and  six  inches  apart,  two  bands  of  strong  doubled  muslin,  a 
yard  long,  are  nailed.     The  splint  is  then  cushioned,  and  the  limb  laid 

Fig.  216. 


John  Sjng  Dorsey's  patella  splint 

upon  it,  a  roller  being  first  applied  from  the  ankle  to  the  groin,  encom- 
passing the  knee  in  the  form  of  the  figure  of  8 ;  after  which  the  two 
muslin  bands  are  secured  across  the  knee  in  such  a  manner  as  that  the 
lower  one  shall  draw  down  the  upper  fragment,  and  the  upper  one  elevate 
the  lower  fragment. 

Sir  Astley  Cooper  employed  two  methods  of  approximating  the  frag- 
ments, which  will  be  sufficiently  illustrated  by  the  following  woodcuts; 


Fio.  216. 


Sir  Astley  Cooper's  method  by  ciroalar  tapes. 
Fig.  217. 


Sir  Astley  Cooper's  method  by  a  leather  counter-strap. 
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Mr.  Lonsdale  devised  a  very  complicated  apparatus. 

Fig.  218. 
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Lonsdale's  apparatus  for  fractured  patella. — A  B.  Two  vertical  iron  bars,  each  supporting 
»  horizontal  one ;  these  horisontal  arms  slide  upon  the  vertical  bars,  but  can  be  secured  at 
mny  point  bj  the  screws  C  D.  To  the  horizontal  beams  are  attached  other  vertical  rods, 
which  are  movable,  and  jet  flzable  by  screws,  as  at  E.  Finally,  to  each  of  these  last  upright 
pieces  is  fixed  an  iron  plate,  F  F,  by  means  of  a  hinge-joint,  which  keeps  the  patella  in  place. 
The  foot-piece  is  movable  up  and  down  upon  the  main  body  of  the  apparatus,  and  can  be 
made  fast  at  any  point,  so  as  to  adapt  the  splint  to  limbs  of  difi'erent  lengths. 

The  apparatus  devised  by  Lausdale,  U.  S.  N.,  is  more  simple  than 
Lonsdale's,  but  both  of  them  can  only  approximate  the  fragments  when 

Fio.  219. 


Lausdale's  apparatus. 


they  press  very  firmly,  and  then  they  will  necessarily  tilt  the  fragments 
and  expose  the  patient  to  the  risk  of  ulceration  at  the  points  of  pressure. 


Wires  in  semicircular  form  (A),  the  posterior  part 
of  each  segment  {B)  being  curved  upwards  and  the 
sides  a  little  depressed.  A  shoulder  is  formed  ((7)  on 
each  side  of  the  segments  for  the  reception  of  the 
two  straps  (Z>),  which  connect  them,  and  projects  far 
enough  on  each  side  to  permit  the  wires  to  be  bent 
downwards  at  right  angles  with  the  shoulder,  and 
descend  perpendicularly  to  the  slot  or  mortise  (E) 
which  is  placed  near  each  end  of  the  block  {F). 


Beach's  apparatus. 


This  happened  in  the  only  case  which  I  have  seen  which  had  been  treated 
by  Lausdale's  apparatus  on  the  fifth  day  after  it  was  applied.     This  is 
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the  case  of  Assist.  Surg.  Meyers,  reported  near  the  close  of  this  ch^^ 
In  neither  of  these  forms  of  apparatus  can  bandages  be  properly  «^** 
to  restrain  the  tilting  of  the  fragments,  and  to  give  the  knee-)<i^^^ 
smooth  and  equal  pressure  when  it  is  swollen,  as  it  usually  is.  ^ 

The  apparatus  of  R.  E.  Beach,  of  Illinois,  is  liable  to  the 
jection.^ 

Fig.  221. 


Beaoh'd  apparatus  applied. 

The  device  of  J.  H.  Hobert  Burge,  of  Brooklyn,  in  which 
ments  are  approximated  by  carefully  adjusted  leather  pads, 
upon  by  weights,  cords,  and  pulleys,  is  too  complicated,  and 

Fio.  222. 


Turner's  apparatus. 


no  marked  advantages  over  the  simple  roller  employed  in  my  own 


ing.' 


The  apparatus  of  Dr.  Turner,'  of  Brooklyn,  and   of  Dr.  Joh^^" 

*  Bench,  St.  Louis  Med.  and  Surg.  Journ.,  Jan.  1875. 

*  Burge,  Med.  Record,  April  15,  1808.     For  illustrations  see  6th  ed.  p.  471^^' 
3  Turner,  Med.  Kec,  July,  1807. 
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of  this  city,  involve  the  same  principles,  and  are  eoually  liable 
itions,  on  account  of  the  limited  surface  against  which  the  pres- 
made. 

r.  Wyeth's^  apparatus  the  phalanges  of  the  pad  furnish  a  protec- 
the  vessels  which  course  along  the  sides  of  the  knee,  and  upon 
he  vitality  of  the  integuments  of  the  front  of  the  knee  mainly 
I. 

m,  of  St.  Louis,  has  revived,  in  a  modified  form,  the  circular  ring 
icasis.'  Drs.  Eve,  of  Nashville,  and  Blackman,  of  Cincinnati, 
oken  &vorably  of  this  method.'  Its  application  must,  however, 
:ed  to  such  cases  as  are  unattended  by  inflammation,  and  can 
the  pressure  applied  only  to  a  small  point  of  the  surface.  It  is 
lly  the  same  as  Beach's  apparatus,  but  has  the  advantage  of  being 
mple.  Its  efficiency  depends  upon  its  holding  firmly  upon  the 
its,  and  not  permitting  them  to  slide  from  its  grasp.  AH  the 
18  insertions  into  the  patella  are  continuous  with  the  anterior  mar- 
I  surface  of  the  bone;  so  that  there  is  no  natural  sulcus  to  receive 
;,  or  uplift  against  which  the  ring  or  any  similar  form  of  dressing 
ain  a  bearing,  unless  it  is  very  firmly  pressed  into  the  tissues 
id  below,  as  I  have  before  explained.  Such  pressure  as  is  re- 
n  the  case  of  a  ring,  or  any  similar  hard  and  unyielding  mode  of 
^,  will  not  often  be  borne  by  an  inflamed  and  swollen  structure. 
gr-of-Paris  and  all  other  forms  of  immovable  dressing  do  not  pos- 
»  single  point  of  excellence  or  advantage.  When  first  applied 
\  liable  to  constrict  the  limb  dangerously;  and  how  insidiously 
;angrene  may  progress,  giving  no  sign  either  by  pain  or  general 
nee  until  the  destruction  is  nearly  complete,  the  case  seen  by 
ind  referred  to  in  the  preceding  pages,  will  show.  The  cases 
'.  have  reported  also  in  the  preceding  pages  demonstrate  how 
it  these  dressings  are  as  means  of  approximating  the  fragments ; 
mples  of  the  widest  separation  being  drawn  almost  exclusively 
les  treated  by  the  plaster  of  Paris  or  the  silicates.  The  dress- 
lich  within  a  few  days  or  hours  are  apt  to  become  very  tiglit  in 
ence  of  the  increased  swelling,  soon  begin  to  loosen,  from  the 
ice  of  the  swelling  at  first,  and  finally  from  atropliy  of  the 
and  other  soft  tissues,  and  the  limb  lies  loose  in  its  case,  which 
;  even  touch  the  patella,  much  less  make  any  efiective  pressure 
Whatever  the  result  may  be  under  such  circumstances,  so  far 
Bparation  of  the  fragments  is  concerned,  the  dressing  has  nothing 
tb  it.  It  may  be  that  the  final  separation  will  be  found  to  be 
le,  but,  if  it  is,  it  would  have  been  the  same  if  the  limb  had  been 
izontally  in  bed  without  dressings  or  apparatus  of  any  kind, 
have  attempted  to  remedy  this  serious  objection  to  these  dress- 
first  applying  adhesive  plaster  in  the  form  of  a  lock  strap,  and 
as  other  ingenious  ways,  above  and  below  the  fragments.  I  have 
s  done  repeatedly  at  Bellevue,  and  my  reported  cases  furnish 

:h,  Med.  Rec.,  May  11,  1878. 

11,  Ainer  Journ.  Med.  Sci.,  Jan.  18j>7,  p.  281. 

Blackman,  Nashville  Journ.  Mod.,  February,  1867;  Westcni  Joum.  Med., 

8. 
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quite  a  number  of  examples ;  but,  in  almost  every  case,  the  straps  80(m 
became  painful  and  had  to  be  removed,  and  this  required  the  opening  of 
the  plaster  splint  or  its  entire  removal.  In  one  of  the  cases  (33)  reported 
by  me,  the  adhesive  strips  held  in  place  by  elastic  bands  caused  sndi 
excessive  pain  as  demanded  the  use  of  hypodermic  injections  of  mor- 
phine repeatedly,  and  it  resulted  in  an  almost  complete  paralysis  of  tke 
extensor  muscles  of  the  foot,  which  continued  many  months  after  the 
treatment  was  suspended ;  yet  from  all  this  there  was  no  appreciable  gain, 
inasmuch  as  the  fragments  united  by  ligament  with  the  usual  amount  of 
separation.  Indeed,  so  far  as  the  position  of  the  fragments  is  concerned, 
the  dressings  had  only  proved  mischievous  by  thrusting  one  of  the 
fragments  laterally. 

Plaster  of  Paris  is  of  all  the  forms  of  immovable  dressings  the  worst, 
because  it  is  the  heaviest :  but  of  them  all  it  must  be  said  that  they  are 
unnecessarily  cumbrous  as  a  form  of  portative  apparatus ;  they  are  to 
some  extent  dangerous,  especially  in  the  hands  of  inexperienced  sur- 
geons ;  they  are  inefficient  as  means  of  approximating  the  fragiuents; 
they  actually  serve  but  one  single  purpose,  namely,  to  keep  the  limb 
straight,  and  this  they  do  too  effectually  in  many  cases,  causing  an  un- 
necessary degree  of  passive  anchylosis.  The  limb  can  be  maintained  in 
a  straight  position  by  a  much  simpler  and  lighter  dressing  than  a  plsujter- 
of-Paris  splint,  and  by  means  which  permit  it  to  be  daily  examined  and 
the  condition  of  the  fragments  noted  and  corrected,  and  which  will  allot 
slight  passive  motion  occasionally  to  the  knee-joint;  a  practice  which htf 
been  found  in  my  experience  perfectly  safe,  and  useful  in  some  measure, 
so  far  as  the  anchylosis  is  concerned. 

In  short,  to  apply  the  plaster  of  Paris,  and  permit  the  patient  to  go 
about  on  crutches,  as  is  generally  recommended  by  its  advocates,  is  to 
abandon,  practically,  every  acknowledged  indication  of  treatment,  exctpt 
straightening  the  limb  and  securing  immobility  at  the  knee-joint 

The  A  uthors  Method  of  Treatment — The  limb  being  placed  extendei 
with  the  foot  elevated  about  six  or  eight  inches,  a  long  splint  is  appW 
to  the  back  of  the  thigh  and  leg.  This  splint  may  be  made  of  leather, of 
gum-shellac  cloth  (not  felt),  or  of  any  other  material  having  the  neces- 
sary qualities  of  firmness,  lightness,  and  plasticity,  so  that  it  can  be 
pi-operly  moulded  to  the  limb.  Of  late  I  have  preferred  the  gum-shelte 
cloth,  as  possessing  in  a  greater  degree  the  necessary  qualities  than  eitber 
of  the  others.  The  splint  should  be  long  enough  to  extend  from  abote 
the  middle  of  the  thigh  to  two  or  three  inches  above  the  heel.  Its  widtk 
should  be  sufficient  to  inclose  the  posterior  semi-diameter  of  the  leg  and 
thigh.  It  should  be  placed  in  hot  water,  and  then  moulded  to  thebici 
of  the  limb :  only  that  it  is  rather  better  not  to  fit  it  accurately  to  tie 
popliteal  space,  in  order  that  a  small  amount  of  cotton-batting  maybe 
placed  between  the  splint  and  the  skin. 

The  splint  should  then  be  removed;  and,  if  made  of  shellac  cloth, u> 
a  few  minutes  it  will  be  sufficiently  hard  to  retain  its  form.  I^  is  now 
covered  completely  with  a  firm  cotton  or  woollen  sack,  and  the  ^ 
stitched  along  the  back  of  the  splint.  The  splint  having  been  curved  to 
fit  the  circumference  of  the  limb,  the  sack  must  hang  loose  across  the 
concave  surface  of  the  splint,  so  that  the  limb  may  be  allowed  to  Wl 
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tk  to  the  splint,  but  the  ends  of  the  sack  may  be  drawn  and  stitched 

[One  object  of  the  covering  is  to  furnish  a  protection  to  the  skin  against 
I  splint;  but  the  chief  object  is  to  supply  a  ba^is  to  which  the  biimlage, 

hich  is  to  inclose  the  limb  and  splint,  may  be  stitch tJ. 

[The  splint  must  be  applied  while  the  limb  is  in  the  position  already 
eribed,  a  small  wad  of  cotton -batting  having  been  phiced  in  the  ham. 

[  roller,  made  of  unglazed  cotton  cloth,  is  then  turned  around  the  leg 
Itplint  to  within  about  three  inches  of  the  knee,  and  another  from 
|»per  end  of  the  splint  over  the  splint  and  thigh  to  within  three  inches 

ffte  knee.     While  an  assistant  approximates  the  fragments  with  his 

Fto,  223. 
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Till  Author*!  mode  of  dresiing. — (The  fiD&i  turni  of  the  roUerp  in  the  front  of  the 
knee,  kre  not  thovTB  in  the  wo4>doat.) 

0rs,  the  surgeon  makers  two  or  three  turns  with  a  third  roller  around 
Himb  and  sphnt,  ch>se  above  the  knee;  after  which  the  roller  deseen<l8 
inm  the  knee,  an<i  an  etfual  number  of  circular  turns  are  made  close 
Am  the  lower  fragment  of  the  patella ;  ami  finally,  a  succession  of 
%{{iv  and  circular  turns  are  made  above  and  below  the  fragments, 
kicli  turns  are  to  approach  each  other  in  fi-ont  until  the  whole  of  the 
Un  ia  covered — the  last  turns  being  again  circular.  The  dressing 
'eiiig  completed,  the  rollers  are  carefully  stitched  to  the  cover  of 
"it  through  its  whole  length,  on  both  sides;  and  the  limb  is  left 
^1  in  the  elevated  position  by  a  suspending  apparatus,  or  by  some 
iio«le  which  will  insure  its  maintenance  in  this  position. 
Have  lH?en  ihiiii  particular  in  my  description  because  all  of  my  readers 
lijaot  have  had  ex|RTience  in  the  application  of  bandages,  and  because 
•  many  of  the  details  I  attach  importance.  A  few  words  of  explana- 
I  of  scime  of  tliese  j mints  may  not  be  amiss. 

The  cotton  clotli  roller  is  preferred,  aspecially  for  the  purpose  of 
ttmating  the  fragments,  because,  if  unglazed,  it  yields  a  little,  and 
i  itAelf  smoothly  to  the  skin,  even  sinking  down  a  little  just  above 
below  the  patella,  thus  rendering  it  less  liable  to  slide  over.     Re- 
turns are  omitted  altogether,  because   they  cause   sharp   cords 
lere  they  are  folded,  and  souietitnes  produce  painful  constrictions  and 
oriations.     Adhesive  strips^  recommended  by  me  in  the  fii*st  etlition 
\this  work,  I  have  long  since  laid  aside.     They  are  just  as  liable  to 
e,  they  are  apt  to  cut  at  their  firee  margins,  and   they  have  to  be 

36 
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raised  up  from  time  to  time  to  be  tightened,  and  they  cannot  be  sdtche 
and  thus  permanently  secured  to  the  cover  of  the  splint.  No  fmb 
above  and  below  the  knee  are  recommended,  because  they  are  apt  to 
become  displaced,  and  if  they  remain  in  place  they  no  more  effectnallj 
press  the  fragments  together  than  does  the  cotton  roller.  No  pad  is 
placed  in  front  of  the  patella,  because  the  last  turns  of  the  roller  pren 
back  the  fragments  as  eifectually  sa  a  pad.  Care  must  be  taken  who 
the  roller  is  applied  and  the  fragments  are  approximated,  that  the  loose 
skin  in  front  of  the  patella  is  not  pressed  between  the  fragments.  No 
lotions  must  be  applied,  to  saturate  the  dressings.  They  render  the  skii 
more  liable  to  excoriations,  and  they  are  in  no  way  useml. 

All  that  remains  to  be  done  is  easily  said.  On  the  second  or  thud  daj 
the  swelling  of  the  knee  will  be  found,  probably,  to  have  subsided  some- 
what, and  the  oblique  turns  of  the  bandage  from  above  and  below  the  pi- 
tella  will  need  to  be  tightened.  This  will  be  done  by  over-stitching,  irith 
strong  thread,  the  oblique  turns;  taking  care  to  do  this  on  both  sides 
and  so  far  back  that  the  doubling  of  the  cloth  will  not  be  over  the  sides 
of  the  exposed  portions  of  the  limb.  The  same  thing  may  be  re<iuired 
to  be  done  every  day,  or  every  second  or  third  day,  for  two  or  four 
weeks.  Meanwhile  it  will  generally  be  found — for  the  position  of  the 
fragments  can  always  be  felt — that  the  space  between  them  has  not  been 
increased,  and  in  most  cases  that  it  has  sensibly  diminished  from  the  daj 
of  their  first  adjustment. 

At  the  end  of  about  four  weeks  the  apparatus  should  be  removed  care- 
fully. It  is  now  observed,  generally,  that  the  knee  is  pretty  stiff,  and 
that  the  upper  fragment  cannot  without  considerable  force  be  displaced 
in  any  direction.  It  is  anchylosed,  and  there  is  very  little  danger  thst 
it  will  thereafter  draw  up  further,  and  it  is  not  probable  that  any  ap|»- 
ratus  will  make  it  descend.  But  as  a  matter  of  safety,  an  assistant 
should  now  press  the  upper  fragment  gently  downwards  while  tlie  snr- 
geon  flexes  the  knee  very  slightly,  so  as  to  diminish  its  stifihess.  He 
ought,  in  doing  this,  never  to  cause  pain  or  to  use  any  degree  of  force. 

The  splint  is  then  to  be  reapplied  in  the  same  manner  as  before. 
Daily,  thereafter,  the  splint  should  be  removed  with  the  same  care,  and 
the  limb  gently  flexed.  In  the  meanwhile  the  patient  may  go  about 
upon  crutches  if  he  chooses. 

In  six  or  eight  weeks  the  bond  of  union  may  be  considered  completed, 
and  the  patient  may  be  dismissed  from  the  immediate  care  of  the  sat- 
geon,  but  not  until  he  has  been  fully  informed  of  the  danger  of  a  ruptui* 
of  tlie  new  ligament,  and  has  been  provided  with  the  means  of  protection 
as  far  as  possible.  He  must  be  taught  that  for  the  next  three  or  four 
months  this  danger  is  great;  and  that  any  sudden  flexion  of  the  limb  in«J 
cause  it:  and,  indeed,  that  it  may  be  caused  by  simple  muscular  action, 
when  the  limb  is  not  flexed.  During  this  period  he  should  walk  only 
upon  crutches,  and  the  knee-joint  should  be  constantly  supported,  unletf 
he  is  completely  at  rest. 

The  knee-caps  usually  furnished  for  this  purpose  are  wholly  unreliab'^* 
They  allow  the  knee  to  bend  too  freely.  Indeed,  nothing  but  an  inflexi* 
ble  splint  can  insure  safety ;  and  the  same  splint  employed  in  the  treit- 
ment,  reduced  one-half  in  length  and  secured  by  straps  and  buckles,  ^ 
the  best  I  have  yet  employed. 
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Under  no  circumstances,  in  nij  opinioD,  is  the  surgeon  justified  in 
Dpting  to  overcome  the  andiylosis  by  force,  either  with  or  without 

I  iuijcsthetic.     The  chances  are  more  than  equsi!  that  he  wouhl  suhsti- 
bt^a  rupture<l  ligament  nml  trn  ununitai  patella  for  an  aiichylosed  knee. 

fjnve  been  inform e<l  that  this  accident  actually  occurred  at  one  of  our 
ftT  ho^pitak  a  few  years  ago,  in  the  presence  of  a  class  of  students.     In 

ne,  and  general!}^  within  a  year  or  two,  the  anchylosis  will  disappear 
lolly  under  careful  and  moderate  use  of  the  limb. 
Utwill  be  seen  that  I  no  longer  recommend  t!ie  w*iOilen  inclined  plane 
fig.  :I24)  in  all  cases,  as  I  have  done  in  my  earlier  editions.     The  prin- 
fle  of  its  eonstniction  is  correct,  and  the  results  have  been  satisfixctory, 

:  it  is  unnecessatily  cuml*rous  for  a  majority  of  recent  and  primary 

"dents,  and  I  reserve  it  now"  only  for  exceptional  cases,  sueli,  for  ex- 
,  as  those  in  which  the  separation  is  very  great,  or  the  inHammation 

I  swelling  are  unusual. 

Fig.  224. 


Tb«  Attthor'i  wood«ti  inclirjed  i^laae.     To  be  used  odIjt  ta  eicuplutimj  oaaM, 

Mr.  Hut<?hin8on,  of  London,  has  of  hit«  omitted  to  elevate  the  foot  in 
•nl  of  this  fracture,  and  he  thinks  tliat   the  fi-agments  are 
I  in  apposition  with  quite  as  much  ease/     I  cannot  agree  with 
that  nothing  is  ever  gained  by  the  elevation  of  the  foot.     On  the 
Dlnuy,  in  the  treatment  of  a  certain  proportion  of  cases  this  position 
TW  found  essential  to  the  best  success,  while  in  others  it  may  be  of 
onsequence  whether  the  foot  is  elevated  or  not, 
Bf  dressing  and  apparatus,  employed  by  Wood,  of  King's  College 
pitd,  are  very  similar  to  my  own  wooden  inclined  phine,  hut,  as  will 
»eea  by  the  accompanying  drawing,   the  splint   is  only  five  or  six 
>dieH  wide.      Dn  Woofl  has  substituted  liooks  for  the  notches.^ 
I  will  mid  now,  although  somewhat   out  of  jdacc,  what  that  distin- 
fmad  surgeon,  Corradi,  of  Bologna,  has  twtid  on  the  subject  of  fibrous 
av  union  :* 


Hutchinson T  London  llosp,  Refn>rt9,  vol.  xi.  *  Ferj^ussun's  Surj^ery,  p^  S07. 

[^  D<*Uii  Chirnnjin  in  ItnltH,  dngli  iiltimi  anni  del  ^ecolo  liconso  l^tio  iil  presenlo. 

^twenijmo  di  Alfonso  Corradi,  p.  2 ID.     (A  coneour  priK©  ^saj,  approved  hy  the 

.  Chtr.  S<jc.  of  BolognA,  An,  1870,)     Th<?  t*uthor  refert  ta  a  letter  written  and 

l^)i*hed  bv  Albert ii*  in  defence  of  Andrea  Veronica;    being  a  difftertation  on  the 

Itufe  of  tiie  pateUn,  printed  nt  Macemta  in  1G95, 
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"  Long  before  Ledeaa  and  Pott,  a  Venetian  surgeon.  Retro  tW  Al«l 
berti^,  bad  made  the  observation  that  it  was  not  necessary  to  the  frf*ii«ijl 
of  ordmary  motion  fchat  a  perfect  union  of  the  fracture  of  the  i»trfli' 
should  take  place, 

'"Flajani,  from  his  own  experience,  was  convinced  that  the  danger  of 
anchylof^is  and  lameness  was  diminiBhed  by  a4lopting  no  other  maui^ 
than  the  simple  and  natural  situation  of  the  parts,  after  having  at  fti^ 
applied  emollient  or  resolvent  remedies/'  etc.;  enjoining  hiIr)  eaik 
passive  motion.  "These  views  of  Flajani  were  corroborated  br  M« 
zotti  "  (Dissert,  on  Frac.  of  Patella,  Milan,  1700),  "*and  sabseifUCBd 
confirmed  by  modern  surgeons,  particularly  by  Velpeau.  It  is 
to  point  to  the  fact  that  the  Roman  professor,  in  the  same  wh}^  as  Pol 

Fio.  225. 


Wood's  «pp»rtttaa, 

abandonee!  appamtus,  not,  as  some  one  has  strangely  asserted,  for  M 
purpose  of  increasing  the  separation  of  the  fragments,  but  becaiiM* ' 
regarded  position  alnne  as  sufficiently  efficacious  in  the  approxifl 
of  the  fragments,  but  when  these  fragments  are  very  much 
position  is  not  always  efficient,  nor  are  we  much  aided  by  app 
even  although  we  employ  the  best." 

Treatment  of  a  Rupture  of  the  New  LigainerU, — I  now  come  lo  \ 
sider  briefly  the  treatment  of  a  rupture  of  the  newly  forme<i  li^mc^ 
called  sometimes,  impropcTly,  a  refntcture. 

In  all  cases  the  patient  should,  els  soon  as  possible,  be  subjected  toi 
same  plan  m  I  have  recommended  fru'  original  fractures,  but  with  smalld 
hope  of  a  reunion.  It  is  here  when  the  separation  is  greats  and  in  vH 
oasee  of  ununited  fracture,  that  I  could  justify  the  use  of  Malgaipi^  s 
books;  but  of  their  value  even  in  these  cases,  I  am  not  prepared  to  \ 
ccmfidentlY. 

In  employing  Mfilgaigne*s  hooks  the  lower  hooks  are  maric  to  overlt 
or  grasp  the  lower  margin  of  the  lower  fragment,  and  the  upjK>r  ho 
are  projected  forcibly  into  the  top  and  front  of  the  upper  fragmenU 
upper  books  are  therefore  quite  apt  to  loosen  and  slide. 

The  time  always  arrives,  according  to  my  experience,  both  in  primm 
fractures  and  secondary  accidents  or  ruptures  of  the  new  ligameutj  wk 
supporting  and  retentive  apparatus  is  worse  than  useless.  The  perifxll 
within  five  months  after  the  original  accident^  and  within  about  ihc  i 
period  after  the  second jny  accident. 

A  reference  to  some  of  the  cases  I  have  reported,  and  especially 
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pif  of  A^istant  Surgeon  Myem  of  the  United  States  Na\^  (case  40), 
lill  illustrate  the  import^ince  of  removing  all  support  after  a  time,  and 
polling  the  muscles  to  rely  upon  themselves  alone.  Under  proper  and 
■|i8e  of  the  limb,  aided  by  friction,  electricity,  etc.,  the  muscles  will 
Hmc  *levelof»ed  in  size  and  strength,  and  throitgli  their  remaining 
fcchments  to  the  ^ides  and  front  of  the  leg,  below  the  knee,^  will  give 
Idle  patient  often  a  very  useful  limb.  The  cai^e  is  as  follows: 
I  Assistant  surgeon  T.  D.  Myei^s,  tet.  29,  broke  his  right  patella  May 
B,  1874,  when  returning  from  the  U,  S.  ship  Kearsiige,  from  mua- 
llar  jiction  in  attempting  to  save  himself  from  a  fall.  The  fracture 
p  transverse,  and  below  the  middle — at  the  upper  end  of  the  lower 
■irtli.  The  fragments  at  once  separated  fully  four  uiid  a  half  itiehes. 
fcrgeon  Bloodgood  in  charge.  May  21st  he  was  sent  to  the  hospital  at 
Ipkohama.  A  long  posterior  splint  was  applied  and  the  fragments 
fcttred  with  a  figure-of-8  bandage.  May  24th,  Latisdale's  apparatus 
k  applied.  This  was  worn  five  days,  when  it  was  foimd  to  have 
klBeua  slight  ulceration  above  the  upper  fragment,  and  it  was  removed, 
I  straight  splint,  secured  at  the  knee  by  adhesive  strips,  was  substituted^ 
Id  kept  on  several  weeks;  and  soon  ufter  he  began  to  walk,  the  frag- 
fcuts  being  united  by  a  ligament  one-half  an  inch  in  length  on  the  inside, 
Id  oncvquarter  of  un  inch  on  the  outside. 

lAngust  2,  1874,  seventv^-five  days  after  the  first  injury,  and  not 
kg  lifter  he  began  to  walk,  he  slipped  and  ruptiire^l  the  ligtiment 
bm  lutiscular  action.  He  was  still  in  the  hospital  at  Yokohama. 
Iplaster-of-Paris  splint  was  now  applied,  which  was  renewed  once  in 
but  eight  days,  and  finally  removed  at  the  end  of  eight  weeks.  While 
■  splint  was  on  the  limb  he  w^as  allowe<I  to  go  abou£  on  crutches. 
I  Rnnoval  it  Wfis  found  that  no  union  of  any  kind  bad  taken  place, 
pai  this  time  forw^ards,  a  period  of  over  five  months  and  two  weeks, 
I  §op|K>rted  the  limb  with  a  1  wither  splint,  and  walked  about  on 
■itches  or  with  a  cane.  He  consulted  me  March  17,  1875.  I  foiiTid 
p  fragments  separated  four  and  a  half  inches,  with  very  little  motion 
I  the  knee-;joint.  Could  not  detect  any  bond  of  union.  I  advised  the 
Itooval  of  the  leather  splint,  and  daily  use  of  the  limb  by  passive 
htioa  and  active  exercise  in  walking,  also  electricity,  shampooing,  etc. 
I  In  a  letter  fi-om  him,  dated  May  23,  1875,  he  siiys:  "  JSince  consult- 
tt  vou,  March  17,  1875,  I  have  steadily  pursued  the  plan  of  treatment 
fefstej  by  you/'  ete.  '^The  functions  of  the  limb  have  gradually 
pufoed  till  now  I  am  able  to  walk  very  well,  with  very  little  or  no 
hping."  .  .  *  **  The  atrophy  of  the  muscles  is  gradually  disappearing/' 
I.  .  Ami  he  concludes  with  expressions  of  gratitude  for  the  happy 
pult  of  the  change  in  the  mode  of  treatment, 

iCmttouHii  H'tid  otherwise  Complieated  Fractures. — Post,  of  New 
fcrk,  ha*  reported  three  cases  of  compound  fracture  of  the  patella  ex- 
pdiiig  into  the  knee-joint,  brought  to  a  successfiil  termination.' 
Ila  a  case  mentioned  by  Eve,  of  Augusta,  oecjisioned  by  the  kick  of  a 
pp.  and  in  which  amputation  l>ecame  necess4iry  on  the  tenth  day, 
ke  knee-joint  wiis  found  lilled  with  dark  gramous  blood;  a  portion  of 

^^       »   Postt  New  York  .Toiirn.  of  ^f^^ti,  vol.  iL,  first  series,  p.  367. 
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the  riirtilage  of  the  internal  condyle  of  the  os  femoris  waa  ckipptl  i 
ami  the  patella  hrokeu  into  a  niimher  of  fragment*."' 

Lewitt,  of  Michigan,  hiLs  related  a  case  of  fracture  in  a  kd  irt.  1 
produced  hy  striking  his  knee  against  a  piece  of  tirnlicr,  whtcli 
in   8uppiinition  of  the  knee-joint,  bot  from  which   he  fi     " 
witli   the  perfix't  use  of   the  limb.      The   fracture  of   : 
obli(|ne,  traversing  only  its  upper  and  outer  margin,  and  it  was  netit 
much  displaceib' 

Dr.  Levergood,  of  Pennsylvania,  has  reported  a  similar  ctisk%  in  wb 
it  became  necessary  to  open  the  joint  fi^eely,  yet  it  was  foHowt^i  hvj 
excellent  recovery,  only  a  sliglit  anchylosis  remaining  at  the  knet'^j'til 

I>r.  E,  Mason  has  reported  a  case  in   which  oonsi<lend.de  lUicJiyla 
resulted  frooj   the  phister-<pf-r;inH  treatment.      A   refnictui*e  occur 
anil  although  no  blow  wa«  inflicted  directly  upon  the  knee,  the  adhe 
which  had  ensued  upon  the  previous  fracture  had  so  united  the  skin 
subjacent  tissues  that   the  soft  parts  gave  way  with  the  bone,  open^ 
the  joint  freely.     Extensive  suppuration  ensued  and  the  patient  diei^' 

Thomas  A.* Gallagher,  let.  IT,  fell,  May  24,  1H80,  thirty  feet,  6V  ' ' 
with  liis  right  knee  upon  a   rock,  and  breaking  the  right  patell 
lower  and  outer  third  into  several  fragments — the  wound  commc 
with  tlie  joiut.      He  was  placed  immediately  under  my  charge,  and 
limb  was  laid  at  rest  in  the  horizontal  position.     No  1>andages  or  <Ah 
restraints  were  employed.     On  about  the  fifth  day  suppuration  oc^'urn 
in  the  joints  ami  the  limb  beesime  greatly  swollen,     I  opened  the  j<i 
freely,  remove<l  all  of  the  small  fragments,  and  made  a  counter*<)|>eniji 
through  wbich  a  large  drainage-tube  was  passed.     Hot  water  fomeuft 
tionswere  applied  to  the  whole  limb,  and  the  knee-joint  was  daily  wa.4 
thoroughly  with  a  weak  solution  of  carboiic  acid.     The  inflammatiaD  and 
suppurati«m  began  to  subside  from  this  date,  and  on  the  first  dav  ( 
thirty-seven  days  after  tlie  accident,  he  was  walking  on  crutcl 
woutJids  having  nearly  closed,  the  joint  being  free  from  inflammatio 
sufficient  motion  remuining  to  render  it  probable  that  tin-  funrtia 
the  joint  will  be  completely  restored. 


CHAPTER    XXXI, 
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Development  of  the  Tibia, — The  tibia  is  formeil,  u^^ually,  fn^ni  t}in*e 
centres  of  ossi  Mention — one  for  the  shaft,  and  one  for  either  extremity. 
Ossification  commences  in  the  shaft  at  or  about  the  fifth  week  of  k^tsi 
life.      In  the  upper  epiphysis  it  nppmi-s  at  birth,  and  unites  with  thf      , 

'  Eve,  Southern  Med,  and  Swrof.  Journ.i  IMS;  aUo  Boston  Med.  Joiira.,TOl  trs^* 
p,  427. 
'  Lewitt,  Medical  Independt^nl,  Sept.  1856^ 
'  LevergTX>d,  Amer.  Joiirn.  Med.  Sci.,  Jan.  1860. 
*  Mason,  N.  T.  Joum.  Med.,  April,  1875,  p.  416. 
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tuft  at  about  the  twenty-fifth  year.  Generally  it  forms  the  tubercle, 
at  occasionally  the  tubercle  has  a  distinct  point  of  ossification.  The 
>wer  epiphysis  commences  to  ossify  during  the  second  year,  and  unites 
rith  the  shaft  at  about  the  twentieth  year.  The  malleolus  internus  is 
ocasionallj  formed  from  an  independent  centre. 

Etiology  of  Fractures  of  the  Tibia. — Fractures  of  the  tibia  alone  are, 
a  a  large  majority  of  cases,  produced  by  direct  blows,  such  as  the  kick 
f  a  horse,  or  a  blow  from  a  stick  of  wood ;  in  one  instance  I  have  seen 
t  broken  by  a  kick  from  a  Dutchman's  boot.  It  is  occasionally  broken 
)y  a  fell  upon  the  foot,  the  force  of  the  impulse  being  expended  before 
£e  fibula  gives  away,  but  almost  always  the  fibula  breaks  at  the  same 
■oment,  or  immediately  after  the  fracture  has  taken  place  in  the  tibia. 

H^denreich  relates  the  case  of  a  man  42  years  old,  in  a  Bordeaux 
koBpital,  whose  tibia  was  broken  above  the  tubercle  in  an  attempt  to 
rtniighten  an  anchylosed  knee.  The  patient  died  on  the  eighth  day, 
fiwn  a  haemorrhage  caused  by  the  pressure  of  the  displaced  fragment 
^Km  the  popliteal  artery. 

Dr.  Proudfoot,  of  New  York,  has  reported  an  example  of  fracture  of 
4e  tibia  in  lUero,  produced  in  the  sixth  month  of  pregnancy,  by  violent 
peBsore  upon  the  abdomen/ 

Pathology^  Division^  etc. — In  an  analysis  of  twenty -seven  fractures  of 
4e  tibia,  not  including  fractures  of  the  malleoli,  six  were  found  to  have 
occorred  in  the  upper  third,  eleven  in  the  middle  third, 
ttd  eight  in  the  lower  third.     Six  of  the  twenty-seven  Fio.  226. 

•ft  known  to  have  been  transverse,  or  only  slightly 
•Uique.  It  is  probable,  also,  that  several  of  the  remain- 
fcwere  transverse.  In  this  respect,  therefore,  fractures 
rf  the  tibia  alone  will  be  found  to  diifer  materially  from 
Pictures  of  the  tibia  and  fibula :  but  it  is  only  in  accord- 
wee  with  the  general  observation  that  indirect  blows 
produce  almost  constantly  oblique  fractures,  and  direct 
blows  somewhat  more  frequently  transverse. 

According  to  Ileydenreich^  fractures  of  the  upper 
«ird  of  the  tibia  occur  nlost  often  between  the  30th 
•nd  50th  years  of  life,  and  he  has  not  found  a  ciise  re- 
^rded  in  a  person  under  22  years  of  age.  I  have  myself, 
*8o,  noted  the  fact  that  fractures  above  the  tubercle  are 
^08t  common  in  old  persons.  Fractures  of  the  tibia 
extending  into  the  knee-joint  are  in  most  cases  corn- 
Pound,  or  othenvise  so  seriously  complicated  jis  to  render 
^putation  necessary. 

The  malleolus  internus  is  broken  frequently  at  the 
*nie  time  that  the  ankle-joint  is  dislocated,  and  this 
^ident  will  be  considered  in  that  connection,  and  in 
CMineetion  with  fractures  of  the  lower  end  of  the 
iibola. 

Separation  of  Epiphyses. — We  have  already  men- 
ioned  that  Madame  Lachapelle  has  reported  a  case  of 


Development  of 
the  tibin.  (From 
Gray.) 


'  Proudfoot,  Boston  Med.  and  Surg.  Journ.,  vol.  xxxv.  p.  268,  1840;   from  New 

OTk  Journ.  Med. 

»  Heydcnreich,  Frac.  Ext.  Sup.  du  tibiu,  th.  de  Paris,  1877,  Xo.  43. 
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separation  of  the  upper  epiphysis  of  the  tibia,  and  of  the  lower  epiphjw 
of  the  femur,  occasioned  by  pulling  at  the  foot  during  birth. 

Blasius^  relates  the  case  of  a  boy,  16  years  of  age,  in  whom  the  u]^ 
epiphysis  was  separated  completely  from  the  shaft  by  haying  his  fool 
caught  in  machinery.  M.  Peulev6^  has  in  his  possession  a  similar  speci- 
men obtained  from  a  lad  6  years  of  age.  The  accident  had  been  erased 
by  the  leg  being  caught  in  the  revolving  wheel  of  a  carriage,  and  the 
severity  of  the  injury  was  such  that  it  became  necessary  to  ampntale. 
Fischer  and  Hirschfeld*  have  observed  the  same  lesion  in  a  boy  17 
years  old. 

Dr.  Voss,  of  New  York,  has  seen  a  separation  of  the  lower  epiphjn 
in  a  boy  14  years  old,  who  in  falling  had  caught  his  foot  between  ti» 
blocks  of  wood.  The  upper  fragment  protruded  through  the  skin.  Re 
duction  waa  effected,  but  subsequently  a  portion  of  the  epiphysis  bectfoe 
necrosed  and  was  removed.     He  finally  recovered  with  a  usefiil  joint* 

Dr.  R.  W.  Smith  has  reported  a  similar  case  in  a  boy  16  yean  rf 
age,  and  which,  having  occurred  six  months  before,  remained  unreduoei 
The  lower  end  of  the  shaft  was  displaced  forwards.  Richard  QiuiB 
records  one  other  example,  in  a  lad  17  years  old,  which  was  etfOy 
reduced  and  maintained  in  position.* 

N.  A.  Powell,*  of  Edgar,  Canada,  has  reported  an  example  of  con- 
genital displacement  of  the  upper  epiphysis  of  both  tibise  in  an  other 
wise  healthy  girl.  Reduction  was  easily  effected,  but  was  with  jdifficaltf 
maintained.  When  about  14  months  old,  however,  the  epiphyses  were 
kept  in  place  by  means  of  plaster-of-Paris  splints  with  which  she  ftf 
permitted  to  walk  about,  and  a  perfect  union  was  finally  obtained. 

Inasmuch  as  the  tubercle  has  sometimes  a  separate  point  of  ossificatioB 
it  may  occasionally  be  detached,  and  the  accident  will  then  be  distin- 
guished from  a  fracture  of  the  ligamentum  patellae,  by  the  presence  of » 
hard  and  movable  body  and  by  crepitus. 

PrognoBis, — No  shortening  can  occur  in  this  fracture  unless  one  or 
both  ends  of  the  fibula  are  displaced,  a  complication  which  I  have  notic^l 
in  two  instances,  but  in  neither  case  did  the  shortening  exceed  one- 
quarter  of  an  inch;  unless,  indeed,  the  fibula  bends  and  remains  bent  or 
the  comminution  and  direction  of  the  fracture  are  such  at  either  end  as  ^ 
allow  the  femur  or  the  astragalus  to  become  impacted.  I  have  never 
recognized  either  of  these  conditions. 

Occasionally  the  upper  fragment  has  been  slightly  displaced  forwanb- 
With  these  exceptions,  and  one  other  of  delayed  union  which  I  ^ 
presently  mention,  this  bone,  in  my  experience,  has  been  found  to  nnite 
promptly  and  without  any  appreciable  deformity.  Other  surgeon*^  b»^ 
noticed  occasionally  that  the  upper  end  of  the  lower  fragment  has  become 
displaced  toward  the  fibula. 

»  niji^ius,  Poncot,  Nouv.  Die.  Mdd.  et  de  Chir.,  t.  19,  p.  6!8. 

2  IVuleve,  Bull.  Soc.  Anat.,  1865. 

»  Horliii.  Klin.  AVoch.,  1866,  II.  10.     (Poinsot,  op.  cit.) 

*  Vns.<5,  N.  Y.  Jourii.  Med.,  Nov.  1865,  p.  138. 

*  N«\v  York  York  Journ.  Med.,  June,  1868;  from  British  Med.  Joum.,  Aug. ^l 
1867. 

^  Powoll,  Canada  Lancet,  July  1,  1881. 
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lmI  union  hiij*  been  observed  pretty  frequently  in  fracturee  of  the 
ird  of  the  tihia,  of  which  eircuD)8tance  M.  Duplay,  sicconliiig  to 
ce  to  one  of  his  clinical  lectures,  contained  in  the  Lancet,  May 
1,  makes  the  following  observations  : 
fcMiy  of  these  cases  there  is  no  constitutional  vice  to  i;rhich  it  can 

I  Bel.  and  the  usual  loc^al  causes  of  non-union  are  a!xsent.     It 
llted  that  fractures  above  the  entrance  of  the  nutrient  artery, 
irected  downwanls,  unite  les^s  readily  than  those  below  it  on 
their  relation  to  the  blood  supply  of  the  bone.     But  the  upper 
he  tibia  is  the  most  viLseular  part  of  the  whole  bone,  and  its 
mayi  therefore^  be  presumed  to  be  in  a  very  active  condition/* 
rd»,  however,  this  very  vascularity  of  the  bone  as  the  cause  of 
alty  of  union,  a*s,  when  fractured,  the  great  number  of  torn  ves- 

rt  an  unusually  large  quantity  of  blood  between  and  around 
ends  of  the  bone*  which  coagulates,  and  thus  impedes  or 
*  prevents  the  thorough  organization  and  ossification  of  the 
He  states  that  in  these  cases  he  has  met  with  distinct  evidence 
xtensive  effusion  of  blood. 

^et  with  examples  of  delayed  union  in  this  portion  of  the  bone, 
B  which  I  shall  hereafter  speak  more  particularly, 
ffime,  of  Louisville,  has  reported  an  exaniple  of  delayed  union 
>le  transverse  fracture  of  the  upper  end  of  the  tibiii.  The  miln 
mperate.  Ten  weeks  after  the  accident  no  union  had  occurred, 
introduced  a  seton,  and  in  about  six  weeks  the  fragments 


i: 


erg,  in  his  tables  comprising  656  examples  of  delayed  and 

of  long  bones,  records  84  of  the  tibia  alone;  of  wliich  number 
ored  by  friction,  7  by  mechanical  appliances,  3  by  seton,  11  by 
k_imd  i5  by  drilling.*' 

acture  extends  into  either  the  knee-  or  ankle-joint,  the  djinger 

pis  is  imminent,  yet  experience  has  shown  that  it  may  some- 

)ided. 
malleolus  is  broken  off,  it  generally  becomes  slightly  dis- 

awards,  and  in  this  position  a  complete  bony  or  ligamentous 
fragments  generally  takes  place. 

^L — The  tendency  to  displacement,  in  a  fracture  of  the  shaft 
bia,  is  usually  so  slight,  if  it  exist,s  at  alb  that  simple  dressings, 
blB  of  leather,  felt,  or  binder's  boanb  with  rest  in  the  horizontal 
■pn  a  pillow,  fulfil  nearly  al!  the  indiciitions  which  are  present. 
mmg  cases  will  illustrate  the  usual  course  of  these  accidents : 
►V.  fell,  Oct,  19,  1S48.  striking  on  her  right  knee,  breaking  the 

tersely  just  below  the  tuberosity*  The  fall  wi^s  the  result  of  a 
level  ground,  and  was  attended  with  only  slight  bruising  of 
^tt^  She  says  that  on  attempting  to  rise  she  discovered  what 
pened.  the  hone  projecting  very  distinctly,  and  slie  pushed  and 
into  place  with  her  own  hands. 
~~  the  limb  by  laying  it  upon  a  piUow,  outside  of  which  were 

JLiner.  J^qm,  Med.  Sci.,  vol.  xxvii,  p.  524;  from  Western  Journ.  Med* 

Mjur.  1S41. 

pr^,  Agnew'fi  Sui^.,  op.  cit.|  voL  ii.  p.  806. 
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placed  two  broad  deal  splints,  tying  the  whole  snugly  together  with 
several  strips  of  bandage.  At  a  later  period  the  leg  and  thign  were  liid 
over  a  double-inclined  plane.  At  the  end  of  six  weeks  all  drasings  were 
removed,  and  the  fragments  were  found  to  have  united  firmly,  and  » 
perfectly  that  the  point  of  fracture  could  not  be  traced. 

Peter  Hamil,  aet.  29,  was  admitted  into  the  Birflfalo  Hospital  of  the 
Sisters  of  Charity,  Aug.  31,  1849,  with  an  injury  to  his  left  leg,  vhid 
had  occurred  two  days  before.  A  young  surgeon  had  examined  tnelimk, 
and  thought  the  femur  was  broken  just  above  the  joint.  He  had  applied 
a  roller  from  the  toes  to  the  thigh ;  and  to  the  thigh  were  appUed  lat«il 
splints.  These  dressings  were  on  the  limb  at  the  time  of  his  admissioo, 
and  were  not  removed  until  the  next  day.  I  could  not  then  discover  asT 
fracture  or  displacement,  and  the  dressings  were  discontinued,  the  limb 
being  merely  laid  upon  pillows. 

Oct.  4,  when  examining  the  limb,  I  detected  a  slipping  sensation,  like 
that  produced  in  a  false  joint,  through  the  upper  end  of  the  tibia,  and  I 
now  ea^sily  understood  what  had  been  mistaken  for  a  fracture  of  ibe 
femur.  It  was  a  transverse  fracture  through  the  upper  end  of  the  tibi% 
and  without  displacement. 

No  splints  were  afterward  applied,  and  on  the  25th  of  November, 
three  months  after  admission,  he  was  dismissed,  the  motion  between  tke 
frtigments  having  ceased,  but  the  knee  still  remaining  quit«  stiff. 

The  presence  of  inflammation,  with  other  complications,  may,  bow* 
ever,  occasionally  render  the  treatment  more  difficult  and  the  results  le» 
satisfactoiT. 

John  Mahan,  let.  30,  admitted  to  the  Buifalo  Hospital  of  the  Si?te» 
of  Charity,  Feb.  16,  1853,  with  a  compound  fracture  of  the  right  tibit, 
near  the  middle  of  the  leg.  The  bone  was  broken  by  a  kick.  I  foond 
the  limb  swollen  and  painful,  and  I  laid  it  carefully  over  a  double-inclined 
plane,  and  directed  cold  water  irrigations ;  I  also  directed  morphia  in 
full  doses.  The  inflammation  for  several  days  threatened  the  complrtf 
loss  of  his  limb.  On  the  tenth  day  the  distal  end  of  the  upper  frtf 
meiit  was  projecting  in  front  of  the  lower,  and  I  depressed  the  angle « 
the  splint  and  made  moderate  pressure  upon  the  upper  fragment.  On 
the  twentieth  day  the  fragments  were  bent  backwards,  and  I  placed  • 
compress  behind.  On  the  thirty-seventh  day  we  took  the  limb  fromtbe 
inclined  plane,  and  trusted  alone  to  side-splints.  On  the  forty-fifkh  diT 
we  removed  all  dressings.  The  fragments  had  not  united.  The  W 
was  then  laid  upon  a  pillow,  and  six  days  later  a  firm  gutta-percha  splint 
was  applied  for  the  purpose  of  steadying  the  bone,  but  the  splint  ^ 
removed  daily  in  order  that  the  leg  might  be  bathed  and  ruW>etl.  H^ 
was  allowed  to  sit  up.  On  the  fifty-ninth  day  motion  could  still  be  J^ 
ceived  between  the  fragments,  and  he  was  directed  to  use  crutches.  On 
the  ninety-third  day  the  union  was  found  to  be  firm,  the  upper  fragment 
remaining  slightly  displaced  forwards. 

In  case  the  fracture  extends  into  the  knee-joint,  it  is  best  to  lay  tbe 
limb  upon  pillows  in  a  nicely  cushioned  box,  and  nearly  straight.  ^<^ 
extension  or  counter-extension  is  necessary  here  any  more  than  in  other 
fractures  of  the  tibia  alone,  nor  are  latenil  splints  or  rollers  nec^ssarj 
or  proper  at  first  as  a  general  rule ;    but  esi)ecial  attention  should  con- 
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tantlj  be  given  to  the  prevention  of  inflammation,  and  of  subsequent 
Dchylosis.  The  omission  to  employ  splints  in  a  case  of  this  kind  was 
hugged  against  a  surgeon  in  Vermont  as  evidence  of  malpractice.  I 
m  nappy  to  say,  however,  that,  in  this  particular  case,  he  was  sustained 
y  the  testimony  of  the  medical  men  and  by  the  verdict  of  the  jury ; 
ot  the  attempt  which  the  reporter  has  made  to  defend  this  as  a  univer- 
tl  practice  in  fractures  of  the  leg,  or  of  the  tibia  alone,  is  unfortunate. 
Old  evinces  a  lack  of  practical  experience.^ 

Whatever  position  is  adopted,  and  whatever  means  of  support  or 
wtention  are  employed,  if  bandages  or  splints  are  applied  tightly  or 
njndiciously,  great  suffering  and  irreparable  mischief  to  the  knee-joint 
my  be  the  consequence. 

A  man,  set.  23,  entered  the  Pennsylvania  Hospital,  July  18,  1839, 
with  an  oblique  fracture  through  the  head  of  the  tibia.  A  physician 
liid  applied  a  bandage  and  splint  to  the  leg,  and  sent  him  twenty  miles 
to  the  city,  and,  on  examination  after  his  arrival,  the  whole  limb  as  high 
•I  the  groin  was  much  swollen,  red,  and  excessively  painful.  The  knee- 
joint  was  distended  and  very  tender.  All  dressings  were  immediately 
removed,  and  the  limb  laid  in  a  fracture-box  slightly  elevated  at  the  foot ; 
cool  lotions  were  applied,  and  the  patient  was  freely  bled,  both  from  the 
im  and  by  the  application  of  leeches.  The  limb  was  kept  in  this  posi- 
tion about  six  weeks,  and  at  the  end  of  two  or  three  weeks  more  he  was 
Amissed,  cured.  Dr.  Norris,  who  was  the  hospital  surgeon  in  attend- 
ince,  has,  in  his  report  of  the  case,  very  properly  taken  this  occasion  to 
tttn  surgeons  of  the  danger  of  excessive  bandaging  and  splinting  in 
tkiffkind  of  fracture,  as  well  as  in  all  other  fractures  of  the  lower  ex- 
tremities.* 

Fractures  of  the  malleolus,  unaccompanied  by  any  other  accident, 
fcnand  only  that  the  limb  should  be  laid  ui)on  its  outer  or  fibular  side, 
tith  the  foot  so  supported  that  it  shall  incline  inwards  toward  the  tibia, 
fcthis  simple  disposition  of  the  limb  we  have  done  all  that  can  be  done 
ly  any  mechanical  contrivance  toward  approaching  the  lower  fragment 
to  the  shaft  from  which  it  has  be^n  broken. 

Treatment  of  Delayed  Union, — If  improving  the  general  condition 
of  the  patient  by  allowing  him  to  go  about  with  or  without  splints,  or 
frictions  of  the  ununited  surfaces,  do  not  succeed,  we  may  be  obliged  to 
resort  to  other,  strictly  surgicjil  expedients.  It  has  already  been  stated 
4at  Dr.  Donne,  of  Louisville,  resorted  successfully  to  the  seton.  I  have 
Weoeeded  by  other  means. 

Mr.  H.  Lichstenstein,  aet.  40,  broke  his  left  tibia  Aug.  0,  1866,  by 
twisting  his  leg  violently  in  the  upper  third.  There  was  only  a  slight 
wiraru  displacement  of  the  lower  fragment.  His  surgeon  dressed  it 
^th  Swinburne's  extension  apparatus,  without  side-splints.  I  was  called 
to  see  him,  in  consultation,  sixteen  weeks  after  the  Jiccident  occurred,  and 
fcund  the  fragments  perfectly  movable.  lie  had  not  yet  left  his  bed.  I 
•drlsed  a  firm  gutta-percha  sj)lint  to  be  moulded  to  the  back  of  his  thigh 
ind  leg,  and  that  he  should  go  about  on  crutches.  My  advice  was  fol- 
Wed,  and  in  six  weeks  the  bone  was  united  and  firm. 

^  Boston  Med.  Journ.,  vol.  liv.  p.  1,  ^larcb,  IBofV 

'  Xorris,  Amer.  Journ.  of  Med.  Sci.,  vol.  xxiii.  p.  291. 
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In  the  case  of  John  J.  Blair,  of  Brooklyn,  with  a  transvene  fractnw 
just  below  the  tubercle  of  the  tibia,  the  union  was  delayed  many  mondiB. 
He  placed  himself  under  my  charge  at  St.  Elizabeth's  Hospital,  in  this 
city,  and  as  he  had  been  walking  for  some  time,  and  his  health  m 
good,  I  perforated  the  bone  with  Brainard*s  drill  several  times,  and,  bind- 
ing a  firm  splint  upon  the  back  of  his  thigh  and  lee,  he  was  laid  in  bed. 
After  the  first  week  I  pushed  an  ordinary  shawl-pm  between  the  firif 
ments,  and  left  it  in  place  three  days.  This  was  repeated  seyerai  timei, 
and  at  the  end  of  a  few  weeks  union  was  complete. 
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Fig.  227. 


Development  of  the  Fibula. — The  fibula  is  formed  from  three  cenW 
of  ossification — one  for  the  shaft,  and  one  for  each  extremity.  Bow 
begins  to  be  deposited  in  the  shaft  at  about  the  fsA 
week  of  foetal  life,  in  the  lower  extremity  daring  tta 
second  year,  and  in  the  upper  extremity  daring  tb 
fourth  year.  The  lower  epiphysis  unites  with  the  abit 
about  the  twentieth  year,  and  the  upper  about  tk 
twenty-fifth  year. 

Epiphyseal  Separations. — Stimson  relates  that  **ii 
April,  1883,  a  child,  about  two  years  old,  was  run  ovtf 
by  a  street-car  and  brought  to  the  Presbyterian  HospitJ. 
In  addition  to  other  wounds,  which  were  promptly  fcol- 
there  was  a  lacerated  wound  on  the  outer  side  of  tke 
right  leg  exposing  the  upper  end  of  the  fibula  and  opfl** 
ing  the  knee-joint.  The  epiphysis  of  the  fibula  wtf 
completely  detached  from  the  shaft  and  from  the  tibii, 
and  remained  attached  to  the  external  lateral  ligament 
and  the  tendon  of  the  biceps ;  there  was  also  an  incoo* 
plete  fracture  of  the  shaft  of  the  fibula  three-fourths « 
an  inch  below  the  epiphyseal  line,  and  the  intermedii** 
portion  was  denuded  of  its  periosteum,  which  r«nainw 
attjiched  to  the  epiphysis."* 

I  am  unable  to  refer  to  any  other  example  of  sewn- 
tion  of  either  the  upper  or  lower  epiphysis  of  the  fibfll*" 
Causes  of  Fracture. — In  a  record  of  forty-eight  c«* 
I  have  been  able  to  ascertain  the  cause  satisfactorily  in 
thirty-two,  of  which  number  six  were  the  results  of  felo 
directly  upon  the  bottom  of  the  foot,  but  which  wert 
proba])ly  accompanied  by  a  twist  of  the  foot,  eleven  of 
a  slip  of  the  foot  in  walking  on  level  ground  or  on  ground  only  slightlj 
irregular,  and  fifteen  of  direct  blows. 


Development  of 
the  fibula.  (From 
Gray.) 


*  Stimson,  op.  cit.,  p.  586. 
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i  shall  here  take  the  liberty  of  quoting  the  careful  studies  and  observa- 
m\%  of  Poiiisot : 

'^MuaculiLr  eontraetioo  is  sometimes  the  cause  of  fracture  of  the  fibula, 
tiis  cii3e,  the  superior  extremity  ileiaches  itself  from  the  rest  of  the 
>ne»  This  variety  of  fracture,  verv  rare  however,  was  noted  as  early 
1854,  by  Professor  Hergott,  of  Strasburg ;  *  iit  the  same  time,  two 
ctitioners  of  the  upper  Rhitie,  Weber  and  Miiller,  reported  each  an 
ration  of  the  same  kind.  Brand,  in  1877,  reported  a  ease  of  frac- 
of  the  head  of  the  fibula  which  complicated  a  di«loeation  of  the  leg 
fbr^a-rds,*  Similar  fact^  were  recently  published  by  Messrs.  Duplay, 
Perriu,  and  Terrier/  Hergott's  patient,  a  woman  fifty- two  years  ohU 
HI  ;  throwing  herself  quickly  backwards,  she  felt  a  crack  in  her  left  leg 
'ti  iwliieh  her  body  was  resting.  A  slight  tuniffuction  whs  discovered 
'ppoeite  the  bead  of  the  fibula,  as  also  a  manifest  crepitus,  felt  by  tlie 
•ati^iit  iis  well  aa  by  the  doctor.  The  fracture  in  Weber's  patient,  and 
*fol>ably  also  in  Terrier's,  was  produced  in  the  same  way,  Jn  Miiller^s 
W^^  two  young  men  were  wrestling  ;  one  of  them,  on  the  point  of  being 
Woiffn,  made  a  violent  effort ;  but  cried  out  m  that  his  adversary  let  go; 
*^^  did  not  falh  althoujzh  he  conhl  not  use  his  Icjj.  Miiller  reco^Tiixed  a 
^^cture  of  the  head  of  the  fibula.  Brand's  puticnt  was  knocked  down 
**^kwar<ls  by  a  cow  on  a  pile  of  stones  and  wood.  The  leg,  in  M.  Perrin's 
was  eaugbt  between  the  ground  and  a  fidlen  hoi*se.  M.  Duplay 's 
»tieiitd«  men  of  forty-eight  and  sixty  years,  bad  been  caught,  one  by 
f  shaft  of  a  machine,  the  other  by  a  transmission  belt,  and  their  bodies, 
iwn  in  a  nipid  movement,  struck  a  neigh i>nring  wall  repeatedly.  The 
tients  explained  perfectly,  that  in  the  movement.s  of  rotation  to  which 
By  had  been  subjected,  their  legs  eame  in  contiict  with  the  ceiling,  so 
it  the  inferior  right  limb  (where  the  arrachement  of  the  fibula  existed) 
struck  from  outwards  inwards,  and  conset:{uently  tended  to  bend  vio- 
itly  inwar<Ls.  It  seems  to  us  that  the  mechanism  admitted  by  Hergott 
be  applied  to  all  the  cases :  the  leg  being  slightly  bent  on  the  thigh, 
biceps  contracts  writh  all  its  strength  perprndicularly  to  the  lin*'  ot 
fibuhi,  which  breaks  at  its  feeblest  point.  Tliis  mechanism,  which 
aot  be  contested  in  Hergott's,  Weber's,  and  Miiller's  crises,  is  e<^uaJly 
lissible  in  Perrin's  and  Duplay 's.  One  can  well  undei-stand,  that  the 
pp&T  part  of  the  leg  being  fixed  in  slight  flexion  by  contact  with  the 
aund  or  the  ceiling,  the  biceps  should  act  with  mtu^e  efficacy.  As  to 
land's  laise,  it  furnishes  no  details  in  reference  to  the  met^hanism  of  the 
lesion ;  it  seems,  however,  that  Hergott's  theory  may  well  be  applied 
toit,"^ 

Patholog^y  of  the  True  Fractures. — In  all  of  tlie  fractures  recorded  by 
me  wdiich  have  been  produced  by  falls  upon  the  bottom  of  the  foot,  an<l 
in  all  except  one  produced  by  a  slip  of  the  foot,  the  accident  was  accom- 
~~  lied  by  a  partial  dislocation  of  the  ankle ;  the  foot  being  turned  out- 


Hencf^tt,  Ghz.  Med,  de  Strfl,^burg,  1864,  p.  344. 

Bnind,  Ba^T.  iirtzliclios  Inioll  ,  1877,  No.  52,  p.  648, 

Bull  Sik;,  de  Chir.,  1880,  p.  218. 

Poinsot,  op,  cit,,  p,  »j52.     See,  also,  Lfeions  du  Sciat  poplit.  ext  daxu  fine  de 

%.  mip.  du  poTone.    DupUy,  Prog.  Med  ,  Puns,  1880,  viii.  257. 
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Fig.  2-28. 


wards.     In  the  one  exceptional  case  mentioned,  the  dislocation  may  ik> 
have  occurred,  but  the  fact  is  not  known. 

Both  Malgaigne  and  Dupuytren  have  noticed  a  dislocation  in  the  op- 
posite direction,  or  a  turning  of  the  foot  inwards,  more  often  thin  a 
turning  outwards.  I  cannot  think  their  observations  were  carefcDf 
made. 

Moreover,  in  at  least  ten  of  the  fifteen  fractures  produced  by  direct 
blows,  the  tibia  has  been  thrown  more  or  less  inwards,  and  consequeotlr 
the  foot  has  turned  out.  Occasionally  the  tibia  slides  a  little  fonraro 
upon  the  astragalus.  But  this  seldom  happens  as  the  primary  accideDt; 
it  occurs  later,  perhaps  within  the  first  ten  days  after  the  accident,  when 
the  heel  has  been  insufficiently  supported. 

In  thirty-seven  examples  the  fracture  of  the  fibula  has  taken  place 
within  from  two  to  five  inches  of  the  lower  end  of  the  bone.    Three 
times  the  external  malleolus  was  broken  ofi*,  and  eight 
times  the  internal  malleolus. 

Five  of  the  fi'actures  occurring  in  consequence  of 
direct  blows  were  compound,  and  one  was  ako  con- 
minuted. 

It  will  be  seen,  therefore,  that  the  most  fmjueot 
form  of  fi^cture  of  the  fibula  is  that  first  deserilnfii  bj 
Pott  as  follows :  "  This  is  the  case  when,  by  leaping  (» 
jumping,  the  fibula  breaks  in  the  weak  part  alrewj 
mentioned ;  that  is,  within  two  or  three  inches  of  itt 
lower  extremity.  When  this  happens  the  inferior  frtf- 
tured  end  of  the  fibula  falls  inwards  toward  the  tibit 
that  extremity  of  the  bone  which  forms  the  outer  ankle 
is  turned  somewhat  outwards  and  upwards,  and  thetil'ii 
having  lost  its  proper  support,  and  not  being  of  iwlf 
eai)able  of  steadily  preserving  its  true  perpendiculir 
bearing,  is  forced  off  from  the  astragalus  inwards,  hj 
which  means  the  weak  bursal  or  common  ligament  of 
the  joint  is  violently  stretched,  if  not  torn,  and  the 
strong  ones,  which  fasten  the  tibia  to  the  astragJos 
and  OS  calcis,  are  always  lacerated;  thus  producing  at 
the  same  time  a  perfect  fracture  and  a  partial  dislocation,  to  which  i» 
sometimes  added  a  wound  in  the  integuments  made  by  the  bone  at  the 
inner  ankle."  ^ 

Maisonneuve^  thinks  he  has  established,  by  experiments  upon  the 
cadaver,  tliat  the  fracture  of  the  fibula  at  its  lower  extremity  is  caused  do* 
by  forced  abduction  of  the  foot,  but  by  violent  outward  rotation.  Whik 
M.  Tillaux,^  ])y  the  same  mode  of  experimentation,  has  reached  a  different 
conclusion.  According  to  M.  Tillaux,  the  first  effect  of  the  forced  abdo^ 
ti(m  is  to  tear  the  internal  lateral  ligament,  or  to  fracture  the  internal 
malleolus.  The  force,  continuing  to  operate  in  the  same  direction,  pTC9«« 
tlie  astragalus  against  the  external  malleolus  and  tends  to  separate  tkc 

»  Tho  Chirurgicul  Works  of  Percival  Pott,  F.R.S.,  Surfireon  to  St.  BArtholomew'i 
Hospital.     First  Anier.  cd.,  1810,  p.  248. 
•  Maisonneuve,  Arch.  (ien.  de  Med.,  fcv.  et  avril,  1840. 
»  Tillaux,  Anat.  Top.,  Paris,  1877,  pp.  1172-1175. 
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3m  the  tibia,  and  may  so  far  rupture  the  inferior  peroneo-tibial 
:  as  to  cause  a  diastasis  of  the  articulation  ;  or  a  portion  of  the 
d  of  the  tibia  upon  which  the  ligament  is  attached  may  be  torn 
the  diastasis  not  having  taken  place,  the  fibula  may  break  above 
neo-tibial  ligament.  To  this  fracture  M.  Tillaux  gives  the  name 
eolar  by  abduction."  It  is  essentially  the  typical  Pott's  fracture, 
.  it  was  not  so  described  in  all  points  by  him. 

Fio.  229. 


a  and  transrerse  section  of  the  tibo-tarsal  articulation.    Right  foot.    (Tillaux.) 

forced  movement  of  adduction,  on  the  other  hand,  the  external 
lament  is  first  put  upon  the  stretch,  perhaps  ruptured,  or  the 
malleolus  is  torn  off,  sometimes  at  its  summit,  but  most  often 
«.  In  this  case  the  fragment  is  not  usually  displaced,  nor  is 
in  any  way  deformed.  It  is  a  fi-acture  by  arraehement  alone, 
>t  complicated  with  any  other  fmcture. 

le  astragalus  released  by  the  rupture  of  the  external  lateral  liga- 
of  the  malleolus  externus,  and  continuing  to  press  inwards  upon 
jolus  intemus,  finally  causes  a  fracture  of  this  latter  also,  at  its 
his  he  calls  the  " bi-malleolar  fracture  by  adduction." 
y  happen,  also,  that  neither  the  external  laj;eral  ligament  nor 
jolus  externus  having  given  away,  the  fibula  will  break  above 
or  peroneo-tibial  ligament,  and,  the  force  continuing  to  act,  the 
1  of  the  body  of  the  tibia  will  be  torn  off  in  whole  or  in  part, 
erms  a  "transvei*se  supra-malleolar  fracture." 
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These  observations  made  by  Tillaux,  like  all  similar  observations  made 
exclusively  upon  the  cadaver,  must  be  accepted,  as  applied  to  the  liTing 
subject,  with  some  degree  of  reserve,  since  they  lack  the  conditioos  rf 
rigidity  of  the  muscles,  with  force,  and  direction  of  impact  which  ini 
degree  more  or  less  contribute  to  the  peculiar  lesions  in  the  latter. 

Prognosis. — Says  Poinsot :  *  "  The  prognosis  of  fracture  of  the  fibah 
(at  its  upper  end)  by  arrachement  is  grave;  this  is  not  due  so  much  to  tie 
bony  lesion,  as  to  the  consequent  wounding  of  the  external  poplitead  brandi 
of  the  sciatic  nerve.  This  wound  is  noted  in  all  the  observations  men- 
tioned by  me.  In  the  case  of  Hergott's  patient,  flexion  made  the  primiiT 
pain  cease,  but  for  two  months  and  a  half  walking  was  impossible.  Weberi 
patient  experienced  a  permanent  incomplete  paralysis  of  the  flexors  of  tke 
foot ;  in  Miiller's  case,  the  calf  remained  painful  for  a  long  time.  In  Bnnd'i 
case,  there  persisted  for  some  time  an  incomplete  paralysis  of  the  muscki 
and  a  local  anaesthesia  of  the  integument,  in  the  treatment  of  which  tlie 
inducted  currents  had  to  be  resorted  to.  In  the  two  patients  obsenred 
by  M.  Duplay,  the  one  who  survived  exhibited,  after  the  lapse  of  a  yeir, 
a  complete  paralysis  of  the  extensors  of  the  foot  and  of  the  litail 
peroneal  muscles ;  he  could  hardly  take  a  few  steps  with  crutches,  b 
M.  Perrin's  patient,  after  a  period  of  two  months,  the  paralysis  remained 
the  same  as  on  the  first  day.  Finally,  M.  Terrier  noticed  in  his  jwtieat 
violent  pains  in  the  dorsum  of  the  foot  with  anaesthesia,  from  the  bfr 
ginning ;  but  before  long,  these  primary  phenomena  were  succee<led  liT 
secondary  accidents  producing  pain.  The  relations  of  the  extenal 
peroneal  nerve  with  the  head  of  the  fibula,  the  contour  of  which  it  follofi 
before  lodging  into  the  interosseous  space,  explain  the  reason  whyitii 
frequently  wounded  under  those  conditions.  Being  torn  by  the  bone  at 
the  time  of  the  accident,  that  nerve  may,  afterwards,  be  included  in  ike 
effusion  which,  later  on,  will  constitute  the  callus.'* 

In  a  majority  of  cases,  where  the  fibula  has  been  broken  from  two  to 
five  inches  above  the  lower  end,  the  fragments  have  united  inclined  toward 
or  resting  against  the  tibia;  occasionally  I  have  seen  them  displaced 
backwards  or  forwards.     Once  the  fibula  refused  to  unite  altogether. 

The  malleoli  have  generally  united  nearly  or  quite  in  place,  but  in  two 
instances  the  external  malleolus  has  been  found  displaced  very  mui 
downwards. 

Of  the  compound  fractures,  two  required  amputation,  one  was  treated 
by  resection  of  the  lower  end  of  the  tibia,  and  two  died  without  an! 
operation.  Douglas  has  reported  a  case  of  compound  dislocation  witn 
fracture  of  the  fibula,  which  being  reduced,  he  was  able  to  save  the  liw^ 
but  not  without  much  difficulty,  and  the  ankle  remained  stiff.'  Othe^  i 
surgeons  have  met  with  similar  success,  but  I  shall  refer  to  this  subject 
again  under  the  head  of  compound  dislocations. 

Of  those  which  recovered,  forty-six  in  number,  twelve  have  been  fouB* 
to  have  more  or  less  unnatural  prominence  of  the  internal  malleolus,  and 
in  two  of  these  the  malleolus,  or  lower  end  of  the  tibia,  projects  vert 

*  Poinsot,  op.  cit.,  p.  055. 

'  Boston  Med.  and  Surg.  Journ.,  vol.  xxxiv.  p.  836,  from  Southern  Joum.  of  Med. 
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^^B^^n  nearly  all  of  these  latter  examples  the  foot  apjK'sirs  somewhat 
Hbucd  outwnnls. 

^H^lerally  the  ankle-joint  Ikus  remained  stift'  for  mmt^  time  nfter  the 
^HH^es  have  Iteen  reniovetl;  and  probably  in  all  canes  in  which  the 
^■kletit  was  accompanied  by  a  dislocation  of  tlie  tibia.  But  thij^  stiif- 
^H  lias  usually  disappeared  after  a  few  we<^'ks  or  mouths.  Twice  I  have 
^pieed  considerable  stifi'nesi!;  after  abont  ^\x  months  ;  three  time^  after 
^R  jrenr;  in  one  case  after  two  years:  and  in  one  case  after  twenty 
^kr»  ihe  unkle  would  occasionally  swell,  and  become  quite  still*.  In  one 
^■e  it  remainetl  almost  immovable  after  twenty  years;  and  in  a  still 
^mte  remarkable  instance,  I  examined  the  limb  thirty  years  afk'r  the 
^■ident^  when  the  man  was  sixty-three  years  old.  and  although  there 
^Mted  no  swelling  <»r  defonnity.  yet  this  leg  was  not  as  mnsenlar  as  the 
^■c*r,  and  he  declared  that  np  t*»  that  time  the  ankle  remained  quite 
^nder  to  the  touch,  and  that  occjtsionally  it  became  painful. 
KWben  I  c<tmc  to  speak  of  dislocation  of  the  ankle,  I  shall  adopt  the 
Hm§ nomenclature,  and  shall  name  all  those  dislocations  in  which  the 
4Afe  project^M  Inwanb  from  the  foot*  ^* inward  dislocations  of  the  tibia;" 
yet  I  have  some  doubts  as  to  the  propriety  of  calling  this  a  dislocation, 
either  partial  or  complete.  This  accident  seems  to  me  to  have  been  in 
3i:en6ral  rather  a  lateral  rotation  of  the  foot,  or  of  tlie  astragalus,  upon 
the  lower  articuhiting  surfiu'es  of  the  tibia  and  fibula.  Of  all  the  gin- 
glymoid  joints,  the  ankle  approaches  most  nearly  in  form  to  a  ball-and- 
soclcet  joints  in  consequence  especially  of  the  marked  prolongations  of 
the  malleolus  internus  and  externus.  In  other  ginglym*>id  articulations 
latoral  displact-ments  are  not  unfrt^quetit.  but  lateml  rotation  can  scarcely 
by  any  accident  oecur.  Here,  liowever,  the  reverse  h«dds  true  :  lateral 
Usplacement  is  difficult,  while  lateral   rotation   is  comparatively  easy  of 

amplishment. 

The  majority  of  cases  which  occur,  involving  u  disturl>ance  of  the 

itive  position  of  the  ankle-joint  surfaces,  are,  I  am  satisfierl,  of  this 
ter  character,  viz.,  lateral  rotations  within  the  capsule,  nither  than 
true  dislocations ;  and  although  the  restoration  of  the  joint  surfaces  to 
position  is,  in  general,  easily  accomplislied,  yet  in  consequence  of  either 
^^^cture  of  the  fibula  or  nialle<dus  internus,  or  of  a  rupture  of  the  in- 
^pnal  lateral  ligaments,  it  will  generally  happen  tl»at  some  deformity 
Iffil  remain.  The  fragments  of  the  fibula  will  fall  inwards  toward  the 
tibia,  and  the  foot,  unsu}q*<irted  by  either  its  fibula  or  its  internal  liga- 
ments, will  incline  ]>erceptildy  e  ait  wards.  Nor  can  this  be  wholly  j»re- 
rente*l,  in  most  cases,  by  any  mechanieal  contrivance.  Indeed,  it  would 
be  esisy  to  demonstrate,  as  I  have  often  done  to  my  pupils,  that  even 
Bupuy trends  splint,  heretofore  so  much  employe<l  in  this  acciflent,  must 
■U  of  succe-ss  in  a  great  majority  of  c^ses;  since  the  sul»sequent  de- 
TOnnity  is  due  less  to  the  fracture  of  the  fibula  anil  its  consequent  dis- 
pliK'ement  tlian  to  the  loss  of  the  internal  ligaments,  which  loss  nature 
Hp  scdtlom  fidly  repair.  As  further  evidence  of  the  con-ectness  of  this 
^vw,  I  will  state  that  in  three  of  the  exam|iles  in  which  I  have  found 
Bb  fractured  fibula  united  and  resting  against  the  tibia,  the  motions  of 
^e  ankle-joint  Imve  been  completely  rt^covered. 

I  do  not  here  refer  to  those  cases  in  which  a  portion  of  the  outer  and 
K  37 
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lower  extremity  of  the  tibia  being  also  broken  off  obliquely,  and  more 
or  less  displaced,  perhaps  rotated  upon  its  axis,  the  perfect  approximation 
of  the  tibio-peroneal  articulation  becomes  impossible.  Such  cases  neco- 
sarily  entail  serious  deformity. 

If,  however,  it  were  true  that  a  fracture  and  displacement  of  the 
fibula  is  the  sole  or  essential  cause  of  the  subsequent  deformity,  it  irould 
still  be  found  often  impracticable  to  avoid  the  maiming,  since  it  iroald 
still  remain  impossible  to  lift  the  broken  ends  from  the  tibia,  against 
which,  or  in  the  direction  toward  which,  they  are  so  prone  to  fall.  In- 
version of  the  foot  does  not  accomplish  it,  nor  have  I  ever  been  able  to 
make  anything  but  the  most  trivial  impression  upon  the  upper  end  of 
the  lower  fragment  by  pressure  upon  the  lower  extremity  of  the  fibuh. 
I  think  too  much  confidence  has  been  placed  in  the  eflBciency  of 
"Dupuytren's  splint."  I  believe,  indeed,  that  this  splint  is,  in  many 
causes,  a  very  appropriate  means  of  support  and  retention  after  this  acci- 
dent ;  but  I  doubt  whether  it  is  able  to  accomplish  all  that  its  illustrio© 
inventor  proposed,  and  especially  in  those  cases  in  which,  the  fibuli 
being  broken,  and  the  internal  lateral  ligaments  torn,  the  astragalus  is 
disposal  to  glide  backwards ;  of  which  I  have  seen  several  examples, 
some  of  which  have  left  a  permanent  and  serious  deformity,  in  tie 
elongation  of  the  heel  and  shortening  of  the  foot  in  front  of  the  tibit 
It  does  not  appear  that  either  Pott  or  Dupuytren  was  aware  of  thii 
foiTii  of  displacement  from  this  cause. 

Treatment — Dupuytren's  mode  of  dressing  is  essentially  as  follows: 
A  pad,  or  long  junk,  made  of  a  piece  of  cotton  cloth,  stuffed  witk 
cotton-batting,  is  constructed  of  sufficient  length  to  extend  from  the  con- 
dyles of  the  femur  to  a  point  just  above  the  malleolus  intemus.    This 
pad  must  be  about  five  or  six  inches  in  width,  and  thicker 
Fig.  230.         by  two  or  three  inches  at  its  lower  than  its  upper  end 
This  is  to  be  laid  upon  the  inside  of  the  leg,  with  it«»  base 
or  thickest  portion  resting  against  the  tibia  just  above  the 
internal  malleolus.     Over  this  pad  is  to  be  placetl  a  long 
firm  splint,  extending  also  from  above  the  knee  to  three 
inches  beyond  tlie  bottom  of  the  foot.     With  a  few  turns 
of  a  roller  the  upper  end  of  the  splint  must  now  \\e  mKfe 
fast  to  the  knee,  and  with   a  second   roller  the  lower 
end  secured  to  the  foot.      The  application  of  this  W 
bandage  re(|uires,  however,  some  care  in  its  adjustment 
Its  purpose  is  simply  to  rotate  the  foot  inwards,  while  »t 
the  same  time  the  tibia  is  pressed  outwards  ;   and  to  this 
end  it  must  be  applied  in  the  form  of  a  figure-of-8  over 
])otli  splint  and  foot,  embracing  alternately  the  heel  and 
the  iustei).     In  order  to  be  effectual,  it  must  l)e  dra^ 
]>retty  fimily,  and  no  j)ortion  of  the  bandage  must  pa* 
higher  tlian  the  malleolus  extemus.     In  some  surgict* 
books  I  have  seen  this  apparatus  represented  with  a  rolled 
embracing  the  whole  lengtli  of  the  leg ;  and  in  others  it 
is  represente<l  as  encircling  the  limb  two  or  three  inches 
above  the  malleolus  (Fig.  230) ;    but  it  is  evident  that  these  modes  of 
dressing  must  defeat   the  great  object  which  Dupuytren  had  in  view, 
namely,  the  throwing  out  of  the  upper  end  of  the  lower  fragment. 


Dupuytren's 
splint,  incor- 
rectly applied. 
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Wlion  thf  limb  is  thus  dressed,  the  knee  may  be  flexed  and  the  leg 
liii  iipun  \i^  tmt^ide,  siipiiorted  by  a  [»illow,  ur  upon  its  hisido,  us  iJi  the 
*>inpiinying  t*u*rravin*!;  (Fig.  i^il). 

If  It  is  only  a  fracture  tif  the  external  malleolus,  or  if  the  fracture  has 
[Turred  in  the  middle  or  upper  third  of  the  bone*  this  treatment  is  no 

fr  appropriate,  and  it  will  fjenerally  be  found  sullicient  to  place  the 
at  rest  for  a  few  days  upon  a  suitafpk^  cushion  or  upon  a  pillow. 
Of  late  years  I  have  not  employed  Diipuytren's  splint,  and  especially 
?cause  I  have  met  with  several  exninples  of  liaekward  displacement  of 
the  foot  following  fractures  of  the  fibula^  which  Dtipuytren^s  splint  is  not 
Competent  to  prevent  or  to  remedy.     This  subject  will  be  couf^idered 

Fio.  28U 


Dapujrtron's  spliot  iia  originnltj  »ppUed  bj  blmsetf. 

fully  in  connection  with  forward  luxations  of  the  tibia  at  its  lower 
d :  but  it  is  necessary  to  say  here  that  this  accident  can  be  most  cer- 
tainly avoided  by  employing  the  pljLster  of  Paris  or  starch  di-essing; 
taking  aire  in  ap]dying  the  dressing  to  secuj^e  a  thorough  inversion  of 
the  toes  and  foot,  the  same  as  in  case  the  limb  were  dressed  with  Dupuy- 
ms  splint.  Care  must  be  taken,  also,  not  to  permit  the  bandages  to 
e-HS  upon  the  liud^  above  the  malleohts  externus.  The  same  results  may 
attained  by  well-adjusted  leather,  felt,  shellac,  or  gutta-percha  splints, 
fhich  inclose  the  heel  iis  well  as  the  sides  and  front  of  the  limb. 
It  is  scarcely  necessary  tt>  say  that»  since  after  the  accident  anchy- 
sis  U  BO  tVequent,  early  and  unremitting  attention  should  be  given  to 
be  establishment  of  passive  motion  in  the  joint.  Indeed,  I  cannot  hut 
link  that  a  desire  to  accomplish  the  indicatir)ns  recognized  and  urged 
fcy  Dupnytren  has  lev!  to  the  neglect  of  the  indication  which  ought  to 
live  been  regarded  as  of  eqmil,  if  not  of  the  greatest,  importance, 
iiamely^  the  prevention  of  contractions  and  adhesions  around  and  be- 
tween the  joint  surfaces. 

I  cannot  too  often  call  the  attention  of  the  surgeon  to  the  danger  of 
tight  bandages,  to  which   I  have  frei|yently  made  reference  elsewhere; 
ad  especially  does  it  seem  necessary  here  lieeause  I  have  recommended 
tie  use  of  the  piaster  of  Paris  bandage  in  this  form  of  fmcture,  from 
the  greatest  dangers  are  always  to  be  apprehended,  unless  it  la 
cai-efully  and  skilfully. 
U  a  general   rule,  the  dre.s.sings  ought  to  be  wdiolly  kid  aside  by  the 
[id  of  the  third  or  fourth  week ;  and  although  it  may  be  well  for  a  some- 
rhat  longer  time  to  keep  the  foot  turneil  in*  by  having  it  properly  sup- 
'  as  it  lies  up(m  the  [lillow,  yet  after  this  date  I  regard  tii6  use  of 
pliats  and  liandages  as  only  pernicious. 
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Causes. — A  majority  of  these  fractures  are  the  results  of  direct  blow 
or  of  crushing  accidents,  such  as  the  kick  of  a  horse,  the  passage  ct^ 
loaded  vehicle  across  the  limb,  the  fall  of  heavy  stones  or  timber,  etc. 

In  an  analysis  of  two  hundred  and  seventeen  cases,  where  I  cwW 
ascertain  the  cause,  I  have  found  the  bones  broken  in  the  upper  third 
from  a  direct  cause  seven  times,  and  from  an  indirect  cause  three  timA 
In  the  middle  third  fifty-two  have  been  referred  to  a  direct  cause,  vA 
ten  to  an  indirect ;  and  in  the  lower  third  fifty  to  a  direct  cause,  mi 
thirty-two  to  an  indirect.  An  observation  which  does  not  sustain  tie 
remark  of  Malgaigne,  based  upon  his  analysis  of  sixty-seven  cases,  thit 
fractures  of  the  upper  third  are  produced  by  direct  causes  alone,  thowof 
the  middle  third  much  more  frequently  by  indirect  causes,  and  that  tlose 
of  the  lower  third  are  especially  due  to  indirect  causes. 

Of  the  indirect  causes,  falls  upon  the  feet  from  a  considerable  height— 
as  from  a  scafiblding,  or  from  a  top  of  a  building — are  by  far  the  mort 
common.  Eight  times  I  have  found  the  bones  broken  by  muscular  actioii 
alone,  as  in  the  following  example : 

Mrs.  W.,  of  Bufialo,  aged  about  twenty-five  years,  and  weighing  it 
this  time  nearly  two  hundred  pounds,  was  descending  her  door-step*  vitk 
an  infant  in  her  arms,  w^hen,  the  steps  being  covered  with  ice,  sheslip]**' 
and  fell,  breaking  her  right  leg  just  above  the  ankle.  Mrs.  W.  say8?k« 
felt  and  heard  the  bones  snap  before  she  touched  the  steps.  Of  thii»  Afi 
is  certain. 

I  found  the  tibia  broken  obliquely,  the  fragments  being  quite  movi- 
ble,  but  not  much,  if  at  all,  displaced.  The  limb  was  dressed  with  a  care- 
fully moulded  and  well-padded  gutta-percha  splint,  and  then  laid  in » 
pillow  upon  the  bed.  Mrs.  W.  experienced  unusual  pain  from  the  frac- 
ture for  several  days,  for  the  relief  of  which  we  were  compelled  at  time* 
to  permit  her  to  inhale  chloroform.  She  was  of  a  nervous  temperament, 
and  had  frequently  resorted  to  chloroform  before  to  relieve  neuralgic 
pains.  The  limb  became  very  much  swollen,  and  remained  so  for  * 
week  or  two.     No  extension  was  ever  employed. 

Within  the  usual  time  the  bones  united  in  perfect  apposition,  aD«l  i" 
about  four  months  she  was  able  to  walk  without  any  halt. 

Pathological  Anatomy, — We  have  seen  that  fractures  of  both  hone* 
through  some  part  of  the  lower  third  are  most  frequent.  Thus,  of  t^^ 
hundred  and  seventeen  fractures,  twenty-two  belonged  to  the  upper  thii^ 
seven  to  the  middle,  and  one  hundred  and  twenty-five  to  the  lower.  1^ 
some  cases  the  two  bones  were  broken  in  different  divisions.  It  is  often 
difiicult,  and  sometimes  quite  impossible,  to  determine  precisely  wheW 
the  fibula  is  broken ;  but  the  analysis  is  sufiicently  correct  to  illustrate 
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Jie  much  t^rcater  freipiency  of  fnictures  of  the  lower  third,  antl  ii)so  the 
fii't  that  the  twu  bones  generully  hreak  nearly  on  the  same  level;  usually 
the  i)oint  of  fnicture  in  the  tibia  is  between  two  and  three  inches  above 
piiic  joint. 

In  an  examination  of  twenty  museum  specimens,  I  have  found  both 
>nes  broken  at  the  same  point,  or  within  two  or  three  inches  nf  the  satiie 
oint,  »ixtei*n  times,  and  at  extreme  points  four  times ;  and  in  these  hu;t 
&xnmple3  the  tihiii  has  always  heea  broken  in  the  lower  third,  while  the 
Ibula  has  been  broken  in  tlie  upper  third. 

In  twenty  of  the  fraemre8  mentioned  as  belonging  to  tlie  lower  third 
Duly  the  malleolus  of  the  tibia  wai^  bmken,  while  the  fibula  waj?  broken 
vo  or  three  inehes  above  its  lower  end*  Some  of  these  were  eomj)!!- 
with  di.sloeation  of  the  angle. 
have  seldom  »een  a  ininsverse  fi*acture  of  the  libiiv,  except  in  its 
»wer  or  upper  extremity,  in  the  expande<l  [lortions  of  the  bone;  and 
iren  in  those  examples  whieh  we  arc  accustomed  t*>  call  transverse, 
mise  they  are  sufficiently  m  to  prevent  any  sliding  or  overlapping  of 
he  fragments,  there  has  existed,  generally,  a  marked  inclination  of  tlie 
ine  of  fnicture  in  one  direction  or  artother. 
The  examples  of  fracture  produced  by  muwular  action  have,  without 
exception,  oecurred  in  adults.  Five  of  them  were  in  the  lower  thinl 
[)f  the  leg,  and  three  in  tlie  middle  third,  I  tbiuk  they  were  all  of  them 
nearly  tran8veim%  since  they  never  became  much,  if  at  all,  displaced, 

Mfist  of  the  fnvctures  of  tlie  tibia  produced  by  falie  upor*  the  feet  are 
rery  oblique,  and  the  direction  nf  the  fracture  is  generally  ilown wards, 
Ifnrwards,  and    inwards;    but    I    have    found   alniost   every  conceivable 
I  Variation  fiorn  this  general  nile. 

The  fra(!ture  in  the  fibula  is  even  more  c*>nstantly  oblique  tlum  the 
Ifraetnre  in  tlie  tibia ;  but  this  is  a  point  of  very  little  practical  conse- 
juenee.  ami  ime  which  we  can  sehlom  determine  positively,  unless  one  of 
fractured  ends  protrudes  thrvjugh  the  fleslu 

Fig,  232, 


Ci>mpoand  a&d  camiuintited  frftotore  of  th«  le;. 


Compound  and  comminuted  fractures  are  more  frequent  here  than  in 

|iin3'  other  of  the  bones  of  the  !>ody.     My  tables,  which  have  rejected  all 

Bttjjr^  demanding  immediate  amputation,  most  of  which  are  eoiupound, 
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do  not  for  this  reason  give  a  just  idea  of  their  proportion  to  simple  finl^ 
tures,  yet  even  in  these  tables,  of  two  hundred  and  seventeen  fracturw, 
seventy-four  were  compound,  and  also,  frequently,  more  or  less  commi- 
nuted. Of  eighty  cases  reported  by  W.  W.  Morland,  of  Boston,  fiom 
the  Massachusetts  General  Hospital,  and  in  which  the  character  of  the 
accident  is  recorded,  thirty-nine  were  compound.* 

Symptoms. — The  symptoms  indicating  a  fracture  of  both  bones  of  the 
leg  are  the  same  which  are  usually  present  in  other  fractures,  namdj, 
mobility,  crepitus,  shortening  of  the  limb,  distortion,  swelling,  etc.  Gen- 
erally, the  lower  end  of  the  upper  fragment  projects  in  front,  and  can  be 
seen  or  felt;  but  in  some  instances  the  swelling  follows  so  rapidly  that  it 
is  impossible  to  feel  distinctly  the  point  of  fracture,  and  its  existence  on 
only  be  determined  by  the  crepitus,  mobility,  and  shortening  of  the  link? 
or,  perhaps,  by  the  marked  deformity  or  deviation  from  the  natural  axis. 

The  shortening,  where  it  exists  at  all,  varies  at  the  first  from  a  line  or 
two  to  one  inch.     Generally,  it  is  about  half  an  inch. 

Dr.  E.  D.*  Merrianj,  of  Conneaut,  has  reported  to  me  a  fracture  of 
both  bones  of  the  leg,  which  occurred  in  his  own  person ;  the  tibia  being 
broken  transversely  near  its  upper  end,  and  that  portion  of  the  Jboli 
being  also  broken  off  to  which  the  biceps  is  attached.  The  small  fifsg* 
ment  of  the  fibula  became  tilted  outwards,  and  in  this  position  it  ta 
remained  permanently.  I  have  spoken  of  this  form  of  fracture  m«« 
fully  in  connection  with  fractures  of  the  upper  end  of  the  fibula. 

Prognosis, — The  average  period  of  perfect  union  in  twenty-nine  ctfes,  j 
including  those  in  which  union  was  delayed   by  extraordinary  canse*  i 
beyond  the  usual  time,  Avas  forty  days.      The  genenil  average,  undef 
ordinary  circumstances,  may  be  stated  at  about  thirty  days. 

Union  has  been  noted  as  delayed  a  few  weeks  beyond  the  usual  time 
in  at  least  twelve  cases  of  simple  fracture.  Cases  of  complete  non-unioft 
are  less  frequent  here  than  in  the  femur  or  humerus,  the  union  takii^ 
place  spontaneously  often  after  the  lapse  of  several  months.  I  shall  refe 
to  this  subject  again  when  speaking  of  the  treatment. 

F.  C.  T.,  of  Erie  Co.,  N.  Y.,  xt.  35,  had  an  obli<iue,  simple  fnictui« 
of  both  bones,  in  the  upper  third,  caused  by  jumping  from  a  buggy.  * 
June,  1852.  The  limb  was  dressed  with  lateral  splints,  compre?s<* 
and  bandages,  and  laid  upon  a  pillow.  Eight  weeks  after  the  fract*^^ 
had  occurred,  tlie  gentlemen  in  attendance  wished  me  to  see  the  li** 
with  them.  I  found  Mr.  T.  still  in  bed,  and  the  fragments  not  at 
united. 

Mr.  T.  had  enjoyed  average  health  heretofore,  but  he  was  never  v  ^ 
robust.  When  I  was  called  to  see  him  he  looked  pale ;  his  skin  ^^ 
cold  and  moist,  pulse  120,  and  appetite  poor.  The  broken  leg  and  f^ 
were  greatly  swollen.  The  swelling  was  ocdematous.  Considera  ^ 
excoriations  existed  on  the  back  of  the  leg.  The  fragments  were  tiiu 
movable,  and  were  overlapped  three-quarters  of  an  inch. 

We  agreed  that  the  patient  ought,  as  soon  as  possible,  to  be  got  o  - 
of  bed,  so  as  to  enable  him  to  recover  his  strength,  which  had  sadly  d^ 
clined.     To  this  end,  a  gutta-percha  splint  was  made  to  fit  accurately 

»  Trans,  of  Mas3.  Med.  Soc.  for  1840;  Fractures,  by  A.  L.  Piereon. 
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ike  whole  length  of  the  leg ;  and,  having  attached  a  large  number  of 
tipes,  it  was  secured  upon  the  limb.  Several  times  each  day  it  was  to 
be  removed,  and  the  limb  bathed  with  brandy  and  water.  Gradually, 
also,  the  limb  was  to  be  brought  down  to  the  floor,  and  the  patient  be 
mtde  to  sit  up,  and,  as  soon  as  possible,  he  was  to  walk  with  crutches,  or 
to  ride. 

Nov.  4,  1852,  Mr.  T.  visited  me  at  my  house.  The  directions  had 
be«i  followed  implicitly.  About  two  weeks  after  my  visit  he  ro<le  out, 
and  in  about  nine  weeks,  or  seventeen  weeks  from  the  time  of  the  frac- 
ture, the  bones  were  found  united.  His  health  and  strength  were  quite 
rotored,  and  the  limb  was  no  longer  oedematous.  It  was  found  to  be 
etrught,  or  with  only  a  slight  projection  of  the  upper  fragment  in  front 
*J  the  lower,  and  shortened  three-quarters  of  an  inch. 

In  most  oblique  fractures  of  the  shafts  of  these  bones,  union  takes 
phce  with  some  shortening,  the  average  being,  even  in  simple  fractures, 
about  half  an  inch,  but  in  some  cases  I  have  found  the  shortening  one 
or  even  two  inches.  With  judicious  management,  however,  in  simple 
fiictiires,  this  amount  of  shortening  seldom  or  never  occurs. 

hiasmnch,  however,  as  among  the  claims  lately  instituted  for  the  plas- 
ter of  Paris  dressing,  it  has  been  affirmed  by  at  least  one  surgeon  that 
it  is  competent  to  prevent  in  all  cases  shortening  after  fi^actures  of  the 
bones  of  the  leg,  as  well  as  of  the  thigh  (see  chapter  on  General  Prog- 
noflg),  it  may  be  necessary  to  refer  the  question  at  once  to  the  test  of 
experience,  and  thus  dispose  of  it  before  considering  the  subject  of 
treitment. 

Flori  Albert,  set.  24,  fell,  April  11,  1876,  breaking  his  left  leg  three 
inches  above  the  ankle,  and  was  admitted  to  my  service  at  Bellevue  on 
Ae  same  day.  My  house  surgeon.  Dr.  Thomas,  while  the  limb  was 
tttoided  to  its  utmost,  applied  the  plaster  of  Paris  dressings  from  the 
^  to  the  knee.  The  dressings  were  removed,  in  my  presence,  at  the 
*nd  of  six  weeks,  when  the  bones  Avere  found  united  with  a  shortening 
^f  one  inch. 

^  Timothy  Mahoney,  a»r.  30,  fell  and  broke  his  left  leg  by  a  twist  of 
'i«foot,  Febniary  21, 1873.  Admitted  to  Bellevue,  ward  16.  Fnicture 
•^Biple,  oblique,  and  in  lower  third.  Phister  of  Paris  was  applied  at  once, 
^kile  extension  was  made  to  the  utmost.  The  splint  wa>s  renewed  once 
^^ng  the  trejitment,  and  on  the  l\h\i  of  April,  the  splint  being  removed, 
-*^  found  the  limb  united,  and  shortened  three-tjuarters  of  an  inch. 

These  two  cases  will  serve  to  illustrate  what  has  been  my  experience 

^5  Bellevue  and  elsewhere  witli  the  plaster  of  Paris  as  a  means  of  exten- 

^*on.     Of  fifteen  cases  of  oblique  fractures  of  the  shaft  in  my  record, 

^*^e  average  shortening  is  nearly  three-(|uarters  of  an  inch,  and  all  are 

^Oortened.     It  is  not  the  practice  generally  at  Bellevue  to  give  an  an^es- 

*Metic  in  applying  plaster  to  the  leg,  nor  is  it  mentioned  as  having  been 

^^•^  in  more  than  one  of  the  cases  contained  in  Dr.  Van  Wagenen's 

^bles,  referred  to  in  the  chapK?r  on  General  Prognosis.     But,  to  deter- 

^ne  the  value  of  this  method  in  a  case  of  simple  obli<|ue  fracture  of 

N)th  bones,  I  first  measured  the  limb  carefully  before  it  was  dressed,  and 

found  it  shortened  half  an  inch.     The  patient  was  then  placed  under 

the  influence  of  an  anaesthetic,  and  forcible  extension  made  with  pulleys 


584 


FBACTUBEB    OF    THE    TIBIA    AND    TlBUhk. 


until  tbf  limb  ¥Fas  of  tlie  same  length  aa  the  other.     In  thij»  p»««rtw!i^^ 
was  retained  until  the  plaster  wa^  apjihed,  from  the  ti>e?5  f*. 
ktiee,  ami  had  luirdeneiL     At  the  end  of  about  six  weekis  tb*  _^. 

were  removed,  and  tbe  limb  win?  found  to  be  shortened  half  ah  inck 
precifiely  the  same  aft  bef<jre  the  extension  was  employecL 

It  is  eertaiji  tliat  thiri  fruTu  of  dressing  makes  no  permanent  exuotioii 
within  a  nmge  of  threeHpiarters  of  an  inch,  and  timt*  ihei^fore,  fur  all     ] 
praetieal  purposes,  as  a  means  of  preventing  Bhortening*  it  is  ru^ielesi.         ' 

Generally,  when  a  shortening  has  ck;  cur  red.  I  have  found  the  u;  i 
fragment  in  front  of  tbe  lower,  and  ot\ener  a  little  more  upon  the  ihuu     » 
than  upon  the  outer  side. 

A  devialion  from  the  natural  axis  of  tbe  limb  baa  been  notiwMl  )-.   i 
5n  a  good  many  instances.     Several  times  tlie  lower  part  of  the  linii 
fallen  backwards;  or,  in  consequence  of  its  having  rested  too  mu<'b  ii|  i 
tbe  heel,  it  bas  inclined  forwards;  and  in  other  eases  it   hia^  in.  In. 
inwards  or  outwards. 

UleejTi  upon  tbe  back  of  the  het*l,  seen  by  me  many  times,  a>  i 
of  undue  j pressure  upon  tbis  |iart,  have,  however,  been  pi-e^ienn- 
seldoru  in  cases  of  simple  fractures. 

It  is  not  very  tniusual  to  find,  also,  over  the  exact  point  of  fnicTitr*, 
and  after  the  la]isc  of  several  months,  or  even  ycjirs,  an  ttlcer,  or  -  ^ 
which  is  due  sometimes  to  tbe  presence  of  a  small  fragment  of  ou;^. 
which  has  remained  in  tbe  wound  from  the  time  of  the  accident^  or  tot 
thin  scale  which  has  subseijuently  exfoliated.     In  other  c^ses  it  i»  dne 
to  tbe  prominence  of  the  sabeiit  arjgle  wlien  the  b>wer  part  of  i\w  Ymh 
inclines  considerably  backwards ;  and  in  still  other  easess  no  d<>ti' 
the  general  dyscrai^y  of  tbe  system,  and  to  the  same  causes  wbicii  ^ 
duce  chronic  ulcers  in  the  lower  extremities  where  only  tbe  skin  hn^ 
been  originally  injured.     I  have  reported  elsewhere  exanipU's  of  this 
complication  existing  after  live  montbs,  two  and  three  years,'  and  in  tli# 
remarkable  case  which  I  shall  now  briefly  relate  an  ulc^r  existwl  at  the 
end  t»f  twenty-three  years. 

Thurstonc  Carpenter,  wben  four  yeaj*s  old,  received  an  injury,  htt^k- 
ing  both  bones  of  one  of  his  legs  near  its  middle.  The  fiiu*tare  v«» 
compound.  It  was  dressed  and  treated  by  an  excellent  Burgeon,  xhm 
residing  in  Buflalo,  but  long  since  dead. 

'rwcnty-tlirco  ycais  after  the  accident,  Mr.  Carpenter  called  upon  mv 
on  account  of  a  jiaralysis  of  his  lower  extremities,  which  had  reo'iitlv 
occurred.      He  stutcil  tfiai  from   the  time  of  the  fracture  until  wiihiti      i 
about  one  year  an  open  ulcer  had  existed  over  the  seat  of  fractua*.  ^^tiiH 
that  soon  after  it  had  closed  over  completely  he  began  to  lose  the  a*rw^ 
his  limbs.     During  the  time  it  was  open,  small  scales  of  bone  bare  fre* 
qucntly  been  tbrown  ofl\      The  limb  is  half  an  inch  ?iharter  than  the 
other,  Imt  straight, 

A  gentleman   residing   in   Quincy,  Cbaiitautpia,  Co,,  N.  Y..  ba^l  hi 
tibia  and  fibula  broken  near  t!je  anklc*joint  in  the  yeoir  1844,  hytl 
passage  of  a  carriage- wIj eel  across  his  limb*     The  skin  vn\s  a  good 
lacerated.     Tbe  wounds,  Injwever,  healed  kindly,  Jind  the  broken  li 
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muted  in  the  usual  time  without  any  apparent  deformity ;  but  the  limb 
eontinued  swollen  and  painful,  until  finally  suppuration  took  place.  After 
ttdfe  years  of  great  suffering,  I  amputated  the  leg  near  its  middle,  from 
iliicb  time  he  made  a  speedy  recovery.  I  found  the  lower  end  of  the 
tibia  inflamed,  softened,  and  expanded,  and  containing  in  its  interior 
iboat  three  ounces  of  pus,  but  no  sequestrum. 

Anchylosis  of  the  knee-  or  ankle-joint  may  follow  as  a  result  of  the 
•cddent  or  of  improper  treatment;  and  at  one  or  both  of  these  joints  I 
k?e  found  more  or  less  anchylosis  at  the  end  of  nine  months,  one  year, 
flz  Tears,  twenty-five,  thirty,  and  forty  years.  Generally,  however,  it 
disappears  in  a  few  weeks,  and  seldom  remains  to  any  considerable  ex- 
tBDt  in  the  knee-joint  after  the  dressings  have  been  removed  two  or  three 
leeb;  but  an  Irishman  called  upon  me  in  1853,  whose  leg  had  been 
taken  about  three  inches  below  the  knee-joint  six  years  before.  It  was 
a  aimple  fracture.  A  surgeon  in  Ireland  had  treated  the  case.  I  found 
Ae  limb  shortened  one  inch  and  a  half,  the  fragments  being  overlapped 
aad  displaced  backwards  at  the  point  of  fracture.  The  knee  was  also 
partly  anchylosed.     I  could  not  learn  what  the  treatment  had  been. 

Li  other  cases,  where  no  permanent  anchylosis  has  followed,  the 
lakle-joint  has  been  occasionally  painful,  and  subject  to  swellings,  after 
Ae  lapse  of  many  years. 

h  Muhlenberg's  tables,  already  referreil  to  in  previous  chapters,  there 
•IB  recorded  94  cases  of  delayeil  union  or  of  non-union  of  these  two 
bones  at  the  same  time ;  also  84  similar  cases  where  the  tibia  alone  was 
mimited,  and  2  in  which  the  fibula  alone  was  ununited:  making  a  total 
rfl80  cases. 

After  all  that  has  been  said  as  to  the  occasionally  serious  nature  of 
4e  consequences  of  these  accidents,  as  shown  in  the  shortening  of  the 
limbs,  in  their  deviations  from  their  natural  axes,  in  the  stiff  ankles, 
■jeers,  and  abscesses,  it  must  be  still  admitted  that  in  another  point  of 
▼iew  these  results  are  not  extraordinary,  and  may  hereafter  continue  to 
be  fairly  anticipated  in  a  certain  proportion  of  cases,  even  under  the  best 
Management;  since  it  must  be  understood  that  more  fractures  of  the  leg 
«e attended  with  serious  complications  than  of  any  otlier  limb:  and  that 
thile  many  produce  death  raj)idly  from  the  severity  of  the  shock,  and 
^«T  many  are  condemned  at  once  to  amputation,  a  large  number  of 
4o8e  which  are  saved  have  been  in  that  condition  which  has  rendered 
4e  application  of  bandages  or  splint^  impossi])le  for  many  days.  Indeed, 
JWafew  of  these  crooked  lim])s  may  still  be  presented  as  real  triumphs 
rf  the  art  of  surgery,  inasmuch  as  by  consummate  skill  alone  have  they 
been  saved. 

Treatment. — It  is  wholly  impossible  in  a  class  of  fractures  which 
peeent  so  great  a  variety  in  regard  to  form,  seat,  an<l  complications,  to 
establish  any  universal  system  of  practice:  nevertheless  it  is  j)ossible  to 
declare  certain  general  principles  in  reference  to  a  few  well-recognized 
chases  or  varieties :  and  I  shall  deem  it  espei*ially  important  to  record 
ny  disapproval  of  certain  plans  of  treatment  which  have  from  time  to 
ime  been  suggested  and  adopte<l. 

It  is  seldom  that  I  have  found  it  necessarv  or  useful  to  apply  any 
andages  directly  to  the  skin,  whatever  form  of  api)aratus  has  been  em- 
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ployed ;  but  in  certain  cases  of  compound  fractures,  where  primary  ^ 
ings  have  been  applied  which  needed  support  and  protection,  a  bai^^ 
has  been  of  service.  The  roller,  unless  the  patient  is  a  child,  whose  \'m 
can  be  easily  lifted  and  managed,  is  always  objectionable ;  but  the  nuffr 
tailed  bandage,  made  of  narrow  strips  of  cloth,  laid  upon  each  other,  u 
we  have  already  described  in  our  general  remarks  upon  bandages,  etc 
is  occasionally  useful. 

Having  made  these  preliminary  dressings,  we  flex  the  leg  to  a  ri^t 
angle  with  the  thigh,  and  by  the  hands  make  extension  and  coonter 
extension  as  much  as  the  patient  will  bear,  or  as  much  as  may  be  neoeS' 
sary  to  restore  the  fragments  to  place,  in  case  this  restoration  is  fomJ 
to  be  practicable.  If  the  fracture  is  compound,  and  the  point  of  bow 
protrudes  through  the  skin,  it  is  often  difficult  to  replace  it.  Thitii 
we  are  unable  to  overcome  the  action  of  the  muscles  sufficiently  to  mtki 
the  limb  of  its  natural  length,  and  for  this  reason,  mainly,  we  are  unibk 
to  get  the  point  of  bone  beneath  the  skin.  If  we  cannot  then  '"set"  th 
bone,  or  bring  the  ends  into  apposition,  and  this  will  be  the  fact  prett! 
often,  we  still  have  no  apology  generally  for  leaving  the  bone  outside  d 
the  skin.  First,  an  attempt  must  be  made  to  accomplish  this  redncdoi 
by  pulling  aside  the  skin  with  the  fingers,  or  with  a  blunt  hook.  Tbi 
simple  procedure  has  often  succeeded  with  me  in  a  moment,  when  othen 
have  been  trying  in  vain  to  accomplish  the  same  end  by  pulling  upoi 
the  limb.  If  this  fails,  then  the  skin  should  be  cut  sufficiently  to  aUw 
the  bone  to  retire,  or  if  the  point  is  sharp,  and  especially  if  it  is  stripwi 
of  its  periosteum,  it  may  be  sawn  or  cut  off.  Resecting  thus  the  endci 
an  oblique  fragment  does  not  genendly  affect  in  any  degree  the  lengtl 
of  the  limb,  or  interfere  with  a  prompt  and  perfect  cure,  but,  on  th 
contniry,  it  often  is  advantageous  in  every  point  of  view.  In  certoii 
exceptional  cases  we  may  find  it  advantageous  to  employ  an  ana?sthett 
to  aid  us  in  the  reduction. 

We  are  now  prepared  to  apply  the  splints.  Before,  however,  conaJ 
ering  the  character  and  fonn  of  the  splints  to  be  applied,  it  seems  prope) 
to  call  attention  again  to  the  danger  of  ligation  of  the  limb  from  th 
tightness  of  the  bandages,  and  especially  from  the  use  of  a  bandage  oi 
roller  placed  beneath  tlie  splints  and  directly  against  the  skin. 

The  large  size  and  irregular  form  of  the  bones  of  the  leg,  the  smJ 
amount  of  muscular  tissue  covering  them,  especially  near  the  articai* 
tions,  tlie  severity  of  the  injuries  to  which  they  are  liable,  with  theii 
remoteness  from  the  centre  of  circulation — these  circumstances  ah<^ 
gether,  render  tliem  exceedingly  exposed  to  injury  from  the  too  great  oi 
uncijual  pressure  of  splints  or  of  bandages;  and  it  has  often  occurretl  ^ 
myself,  as  it  has  to  Dr.  Norris,  whose  remarks  upon  this  point  I  l«i^< 
already  quoted,  to  find  tlie  skin  vesicated,  or  even  ulceniteil  and  slough 
ing,  wlien  the  patients  are  first  admitted  to  the  ha^^pital;  a  conditio 
which,  in  nine  cases  out  of  ten,  is  due  to  the  maladjustment  of  tl 
splints,  or  to  the  tightness  of  tlie  bandages. 

If  bandages  are  used  under  the  splints,  and  next  to  the  skin,  th 
must  be  applied  very  moderately  tight,  and  loosenetl  or  cut  as  the  sw< 
ing  augments ;  and,  from  the  first  day  of  treatment  to  the  last,  the  s' 
geon  must  be  careful  to  loosen  or  tighten  the  dressings  when  the  swelli 
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mcreues  or  subsides,  just  as  the  prudent  boatman  trims  his  sails  to  the 
riring  and  falling  breeze. 

Dr.  Krackowizer  presented  to  the  New  York  Pathological  Society, 
June  10,  1863,  a  leg  which  he  had  amputated  for  gangrene  occasioned 
by  tight  bandages.  A  boy,  five  years  old,  sustained  an  injury  of  the 
aulejoint,  which  his  medical  attendant  pronounced  a  fracture  of  the 
tbnla,  and  for  which  he  applied  only  a  tight  bandage.  The  child  suffered 
•  good  deal  after  the  bandage  was  applie<l,  and  the  following  morning 
Ike  toes  were  blue,  but  the  doctor  paid  no  attention  to  this  circumstance. 
Ihe  pain  subsided  on  the  third  day,  and  on  the  fourth  the  bandages 
were  removed,  and  the  limb  found  to  be  gangrenous. 

The  specimen  showed  that  the  fibula  was  not  broken,  but  that  there 
WIS  a  fissure  or  crack  in  the  lower  part  of  the  shaft  of  the  tibia.^ 

The  following  case,  which  has  been  communicated  to  me  by  Dr.  Ful- 
ler, of  Wyoming,  N.  Y.,  with  permission  to  make  such  use  of  it  as  I 
Jiw  fit,  is  sufficiently  pertinent  and  deserves  a  public  record : 

A  man,  aet.  71,  fell  from  a  tree,  striking  upon  his  foot,  August  27, 
1855,  producing  a  backward  dislocation  of  both  the  tibia  and  fibula  upon 
the  astragalus,  and  also  a  fracture  of  both  bones  of  the  leg  a  few  inches 
above  the  ankle. 

An  empiric  took  charge  of  this  unfortunate  man,  and  immediately 
ipjdied  lateral  splints  and  a  firm  roller  from  the  toes  to  the  knee.  Not- 
withstanding the  remonstrances  and  prayers  of  the  patient  to  have  the 
bandage  loosened,  it  was  kept  on  until  the  ninth  day,  when  the  doctor  cut 
fte  bandage  upon  the  top  of  the  foot,  and  it  was  found  vesicated.  Igno- 
lant,  however,  as  to  the  cause  of  this  vesication,  and  of  the  danger  which 
it  threatened,  he  omitted  to  loosen  the  remainder  of  the  bandages,  and 
4e  limb  was  left  in  this  condition  until  the  twenty-third  day,  when  Dr. 
Fuller  being  called,  and  having  removed  all  the  dressings,  found  the  in- 
teguments covering  the  whole  foot  dead  and  dried  down  to  the  liones. 
Ke  dislocation  had  not  been  reduced.  Soon  after  this  the  limb  became 
^ematous,  and  on  the  27th  of  October  the  leg  was  amputated  by  Dr. 
Barrett,  of  Le  Roy,  from  which  time  the  patient  recovered  rapidly. 

The  fragments  being   adjusted,  two  lateral  splints   of  leather,  long 

enough  to  extend  from  near  the  knee-joint  to  the  nietatarso-phalangeal 

*niculations,  and  wide  enough  nearly  to  encircle  the  limb,  are  moulded 

to  the  limb  on  each  side,  and  scoured  in  place  by  successive  turns  of  the 

roller.     When  the  skin  is  delicate  or  tender,  these  should  be  underlaid 

with  a  thin  sheet  of  cotton  wadding  or  of  sheet  lint.     A  soft  woollen 

doth  may  answer  the  purpose  equally  well.     A  rack  is  then  placed  over 

46  limb,  such  as  will  be  seen  figured  for  the  suspension  of  the  limb  when 

ifesmi  with  plaster  of  Paris,  and  from  this  the  leg  is  suspended.     The 

objects  to  be  attained  by  the  suspension  are  threefold :  first,  to  avoid  the 

inger  of  pressure  upon  the  heel,  and  consequent  ulceration  :  second,  to 

prevent  that  driving  down  of  the  upper  fragment  upon  tlie  lower  which 

Xttistantly  ensues  when  the  foot  rests  upon  the  bed,  or  in  a  box  which  is 

nmovable;    third,  to  obviate  movement  of   tlie  fragments  upon  each 

ther  when  the  patient  sits  uj)  or  lies  down  in  bed.     This  movement,  I 

*  Krackowizer,  Amer.  Med.  Time>,  Xov.  7,  18Go. 
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observe,  is  peculiar.  It  is  not  simply  a  motion  of  the  fragmentA  tm 
each  other,  as  upon  a  pivot  at  the  point  of  fracture,  which  motion  9mm 
interferes  materially  with  consolidation,  but  it  is  a  rising  and  &UiDgflf 
the  upper  fragment,  or  a  motion  to  and  fro  of  the  fragments,  and  abo 
a  riding  motion  ;  either  of  which  latter  movements  necessarily  delays  or 
defeats  bony  union.  It  is  because  these  motions  are  generally  peimittil 
to  occur  in  the  usual  modes  of  dressing  these  fractures,  more  than  fir 
any  other  reasons,  that  union  is  so  often  delayed  in  the  case  of  th« 
bones.  In  my  own  practice,  when  this  plan  of  suspension  is  enfoivcd, 
delay  seldom  occui*s,  but  nothing  is  more  common  than  for  me  to  meit 
with  it  when  other  surgeons  have  had  charge  of  the  limb,  and  the  «» 
pension  has  been  omitted. 

In  suspending  the  limb,  it  is  only  necessary  that  the  leg  should  Soil 
clear  of  the  bed ;  and  I  think  it  worth  while  to  say  that  when  litenl 
splints  only  are  used,  broad  oval  pieces  of  leather  or  of  some  other  fin 
material  should  receive  the  limb  in  suspension,  rather  than  narrowpieeei 
of  bandage,  which  soon  become  cords,  and  press  unequally.  To  tbi 
sides  of  these  oval  pieces  bands  are  attached,  and  their  ends  tiedonr 
the  top  of  the  rack.  One  must  be  placed  under  the  knee  and  one  luAr 
the  ankle. 

If  the  fracture  is  above  the  middle  of  the  leg,  complete  quietude  of  tk 
fragments  can  only  be  obtained  by  carrying  the  splints  and  the  bandagei 
above  the  knee. 

I  have  already,  in  my  remarks  on  the  treatment  of  fractures  in  gn* 
oral,  declared  my  acceptance  of  the  so-called  ''  immovable  apparatw" 
in  the  treatment  of  certain  fnictures  of  the  leg  below  the  knee,  and* 
pecially  of  the  plaster  of  Paris  dressings.  In  haspital  practice,  where 
these  dressings  can  be  applied  by  experts,  and  where  the  limb  can  he 
watclied  daily  and  hourly,  most  or  all  of  the  dangers  incident  to  tbi* 
form  of  (lressin<i;  may  be  avoided  ;  but  even  here  I  have  occasionally  sea 
from  a  little  too  much  delay  in  opening  the  dressings,  serious  trouiw 
ensue.  Its  most  devoted  advocates,  Seutin,  Velpeau,  and  others,  hiTe 
never  denied  the  necessity  of  caution  in  its  use.  To-ilay  I  hear  of  • 
surgeon  in  a  neighboring  State  who  has  been  prosecuted  for  dsimagesi* 
conse<juence  of  the  death  of  the  limb,  caused,  as  is  allege<l,  by  ihisfbi* 
of  dressing.  On  the  other  hand,  when  applied  judiciously,  even  inline* 
diately  after  the  receipt  of  the  injury,  and  when  carefully  watched  aw 
opened  freely  on  the  first  notice  of  danger,  it  has,  in  my  wards,  and  !■ 
the  hands  of  my  excellent  house  surgeons,  often  served  its  purpose  W^ 
completely  than  any  other  apparatus  or  splints  I  have  ever  seen  en- 
ployed.  It  has  steadied  and  supported  all  parts  of  the  limb  more  con* 
plett'ly,  and  permitted  it  to  be  handled  more  freely,  than  anything  el* 
could  (1(K  In  simple  frac^tures  patients  have  been  permittee!  to  valk 
about  upon  crutches  after  the  third  or  fi^urth  day,  and  genenilly  no  haii> 
has  resulte<l.  In  one  case,  however,  I  believe  this  liberty  csiused  a  sen- 
ous  delay  in  the  union  :  and  in  another  an  abscess  resulted,  which  wonli 
have  been  avoided  if  he  had  remained  in  be<l. 

But  it  is  in  the  mana<renient  of  compound  fractures  of  the  leg  thatl 
have  of  late  seen  the  "xreatest  advantage  in  this  mode  of  dressing ".  ani 
it  was  in  precisely  these  eases  that  I  formerly  believed  the  imuiovahU 
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^Biinitu«  most  ol>jeetioniiblt%  I  do  not  wi>ih.  however,  to  ret  met  iniy  tiling 
^B&ve  lieretufore  siiiJ  as  to  its  dangei's  iii  mo8t  cases  of  recent  tVsu'ttireH 
^■the  leg,  c^r  lus  to  \ts  ability  to  miike  ft^ruianeiit  extension  in  all  caries, 
^petlier  the  fracture  is  simple  or  eompoitnd. 

HThe  following  careftil  deticriptioii  of  the  proper  motle  of  applying 
^ktvr  of  Paris  ban<lages  in  fractures  of  the  leg,  has  been  prepared  at  tny 
Hbtiest  hj  Dr.  8.  B.  Sf,  Jolin,  late  House  Surgeon  to  Belle vue  liospitah 
His  liirge  experience  and  his  habits  of  accurate  observation  render  his 
fttatementi«  peculiarly  trustworth\\ 

Ht**The  nniteriitls  nei*essary  are,  blanket,  or  cotton- wadding,  blanket 
PStig  pi-efemble,  and  pltLSter  of  Paris  bandages,  wliich  are  prepared  by 
robbing  dry  phkster  into  the  meshes  of  a  bamlage  of  coariF^e  texture,  and 
rolling  it  up  so  as  to  make  it  convenient  of  application.  (These  may  be 
kept  ready  for  use  in  tin  cans.)  The  bones  having  been  placed  in  jin?<i- 
l»  the  leg  is  placed  upon  the  blanket,  which  is  cut  an<l  folded  neatly 
lod  it,  and  secured  by  a  few  pins.  The  blanket  sliould  extend  from 
I  base  of  the  toes  to  the  knee,  or  in  case  of  fracture  above  the  middle, 
of  compound  fnicture  at  any  point,  a  few  inches  above  the  knee*  The 
ster  bandages  should  then  be  ininierse<l  in  hot  water,  to  which  a  little 
mix  has  been  achled  to  hasten  the  setting,  and  while  in  tlie  water  they  may 
Ije  gently  kntMnleil  to  insure  moistening  of  every  part.  In  about  three 
Hniules,  or  when  bubbles  of  air  cease  to  rise  from  them,  they  will  be 
lEldy  for  use,  and  should  be  taken  out  as  they  are  wanted,  and  gently 

Sneeaced  to  get  rid  of  superfluous  water.     They  are  then  to  be  applied 
fcer  the  fashion   of  an   ordinary  bamlage,  over  the  blanket,   with   just 
Bcient  timiness  to  insure  a  complete  fit.     If,  at  any  revolution  of  the 
bandage,  the  plaster  is  seen  to  be  dry,  it  should  be  moistened  Ijy  dippitig 

tband  in  water  and  riibbing  it  over  the  dry  surface*  Extra  turns  of 
bandage  should  be  taken  at  the  places  where  it  is  necessaiT  to  secure 
n  strength  to  the  splint.  Three  or  four  bandages  (six  yards  lontj) 
are  usnally  sufficient  to  make  a  finii  splint.  This  splint  will  usmdly  l)e 
HuflRciently  pliable  just  after  its  application  to  allow  of  rectifiration  of  any 
£iulty  position  which  may  have  occutTe^i  during  its  application.  It  shouhl 
Htn  be  kept  in  shape  by  the  pressutT  of  the  bands  until  it  hardens,  which 
^pl  be  iu  from  ten  to  thirty  minutes,  according  to  the  freshness  of  the 
^Hter  and  texture  of  the  bandages  used*  If,  for  any  reason,  it  is  de- 
mrable  to  cut  the  splint  so  as  t4>  admit  of  its  removal,  or  to  cut  a  fenestra 
througli  which  to  observe  any  part,  this  may  best  be  done  before  the 
pliLSter  becomes  perfectly  dry,  say  in  from  two  to  five  hout^s  after  its  ap- 
(dication.  depending  upon  the  <juality  and  freshness  of  the  plaster.  It 
will  then  cut  like  hard  cheese,  and  a  stout  sharp  knife  should  be  used. 
In  splitting  a  splint  anteriorly,  it  is  convenient  at  the  same  time  to  take 
out  a  piece  ab^^ut  an  inch  wide*  by  making  two  parallel  cuts  one  inch 
apart,  one  on  either  side  of  the  median  line,  extending  nearly  through 
to  the  blanket,  and  then  by  raising  the  strip  at  the  upper  edge,  and  cut- 

Ilg  on  either  side  alteniately,  the  section  may  be  cnmpleted,  and  the 
btral  slip  retnoved  without  rhmger  of  cuttitig  through  the  blanket  anil 
ktindiug  the  patient*  The  blanket  may  then  be  cut  with  scissors  and 
e  splint  sprung  off  to  examine  the  limb,  if  necessary.  When  replaced, 
a  bandage  sliould  be  applied  over  it.     If  it  should  be  necessary  to  cut 
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a  splint  which  has  already  become  dry,  and  cuts  with  great  difficoltr.  it 
may  be  softened  with  hot  water,  applied  by  a  sponge  in  the  track  of  tie 
proposed  section  for  ten  or  fifteen  minutes. 

"  If  it  is  necessary  to  cut  such  a  large  fenestra  that  only  a  small  strip 
of  the  splint  would  be  left  connecting  its  upper  and  lower  portions,  it 
is  better  to  adopt  a  different  plan  of  application.  For  this  it  is  neca- 
sary  to  have  a  solution  of  plaster  of  Paris  in  water  of  the  consistency  rf 
crejim.  A  piece  of  blanket  is  then  cut  long  enough  to  reach  from  the 
toes  to  the  top  of  the  proposed  splint,  and  about  fifteen  inches  wide. 
This  is  to  be  thoroughly  soaked  in  the  solution,  and  folded  several  times 
so  as  to  be  about  two  or  three  inches  wide  when  folded.  This  is  to  be 
applied  along  that  part  of  the  limb  which  it  is  not  necessary  to  keep 
under  observation  (if  convenient,  along  its  posterior  aspect),  and  it  is 
then  to  be  secured  in  position  by  circular  turns  of  the  plaster  bandip 
above  and  below  the  portion  to  be  left  exposed.  Whenever  a  plaster 
apparatus  extends  above  the  knee,  and  it  is  proposed  to  sling  the  leg 
from  a  cradle,  the  leg  should  be  flexed  slightly  upon  the  thigh,  so  thst 
it  may  be  swung  horizontally.  Any  portion  of  a  plaster  splint  exposed 
to  the  moisture  of  discharges  or  of  water  used  in  dressing  should  be 
carefully  protected  by  oil  silk  and  cotton -wadding. 

''  In  cases  where  not  much  swelling  is  anticipated,  blanket  is  prefer- 
able to  cotton-wadding,  as  an  elastic  medium  between  the  splint  and 
skin,  because  it  is  of  more  even  thickness  and  retains  its  place  better 
when  the  splint  is  removed,  but  cotton  answers  better  when  much  sidl- 
ing is  anticipated,  as  being  more  elastic.'* 

The  accompanying  illustration  (Fig.  233)  has  also  been  made  for  me  by 

Fig.  233. 


Plaster  of  Paris  dressing,  and  suspension. 

Dr.  St.  John,  and  furnishes  a  faithful  picture  of  one  of  the  manvsimiltf 
cases  which  have  been  under  tre^itrnent  by  this  method  at  Bellevitt 
Hospital. 

Dr.  George  A.  Van  Wagenen,  while  acting  as  house  surgeon  it 
Bellevue,  devised  a  most  ingenious,  simple,  and  effective  apparatus  for 
suspendintr  the  limb,  which  will  be  found  illustrated  in  the  accom])anying 
woodcut  (5'ig.  234). 

"  It  consists  of  an  elbow  T  of  wood  projecting  over  the  foot  of  the 
bed,  from  which  the  leg  is  suspended  by  two  pieces  of  rubber  tubing' 
one  above  the  ankle,  the  other  just  below  the  knee.     The  tubes  hav< 
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entnfnnn  gr«K»ved  iron  pulleys  or  wIkh-Ih  at  earli  end ;  tlio^t*  above,  rolling 
on  a  liir<ii*  iron  wire  to  Jillow  motion  toward  the  heart  or  f(X>t  of  the  hert  * 
tlioHc*  below\  at  right  angles  to  the  otlu-rs,  hcihling  the  rings  of  rope  in 
which  t lie  log  rotates ;  this  last  being  i'ar  the  ma^t  imjjortant,  allowiiig 
the  |jatient  to  turn  on  either  aide*  Motion  on  tbeste  roUei^s  is  acconiplisheil 
'  '    so  I  it  tie  reglstanee  that  there  18  no  pain* 

Fio.  234. 


__  'The  upright  of  the  elbow  to  go  at  the  CH>t  of  the  bert  should  he  long 
fuough  to  rest  on  tJie  tloctr,  or  any  convenient  part  tif  tlie  bedstead,  and 
project  about  two  feet  above  the  level  of  the  mattress, — the  horizontal 
piece  b:>ng  enough  to  reach  nearly  to  the  knee;  )iine  f  by  *2  inches*  h 
heavy  enough*  Tlie  angle  made  by  lliese  piecei*  is  brnced,  and  a  strap 
of  hoop*iron  ouL*iide  makes  it  very  sti^ong.  In  the  horizontal  piece  two 
dots  are  cut  wide  enough  to  allow  the  iron  pulleys  to  p^iss  through^  and 
of  sufficient  length  to  allow  the  patient  to  ilraw  himself  up  and  down  in 
bed*  A  I  inch  iron  wire  passes  the  wbidc  length  of  tiiis  piece  above  the 
i^Iota,  steadied  by  small  staples,  so  that  it  may  be  witbtlrawn.  On  this 
the  upper  pulloy»  run.  The  wire  shields  i^-^i  above  tljese  slots  are  to 
prcTent  the  bedclothes  fn*ni  resting  upon  the  rcdlers. 

**  The  pulleys  or  wheels  are  iristened  in  the  rubber  tubes  by  making  a 
few  turns  of  eopj>er  wire  around  the  iron  screw  of  the  pulley.     This  is 
juwhe^l  into  the  tube  and  bound  outside  with  fine  wire, 

*'  Rings  of  rope  large  enough  to   pass   over  the   ftx)t  are  then  put 

augh  the  lower  pulleys.     If  these  rings  open,  or  the  foot  is  alipiieil 

It  of  them,  the  leg  is  taken  down  without  any  of  the  apparatus  about 

I,  and  the  large  wire  may  be  withdrawn  and  the  leg  lowered,  with  the 

1    pulleys  and  rings  still  attaehe<l.  '^ 

fK  There  are  a  few  caMt*s  in  which  a  very  much  better  position  of  the  frag- 

pVsentfl  can  be  secure^l  by  placing  the  patient  under  the  influence  of  tm 

ansestheticy  and  by  applying  the  dressings  during  complete  anfesthesia. 

But  the  surgeon  needs  to  be  warned  of  two  things  in  this  connection : 

first,  that  just  as  touch  harm  can  be  done  to  the  soft  parts  by  violent 

»  Van  Wftgeoen,  Med*  Record,  April  1,  1S73, 
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wrenching  and  pushing  when  the  patient  h  insensih!**  nn  wh**ri  hf^  i«fiii}ij 
conscious:  second,  that  while  the  patient  i.s  pa^- 
of  an  anii?stlietic  he  ii^  liable  to  violent  muscular 
serious  injury. 

Dr.  Banga,  of  Chicago,  prefers  stilts  to  suspension,  85  a  ml 
support  for  his  pla^ster  splint,     Ilis  method  is  a  modificaidoii  uf  i^ 
adopte<l  by  Ries,  of  Basle ;  but  it  does  not  &eem  to  me  to  fo»ae^ 
advantages  over  suspension  J 

Wliat   is  known  as  the  Bavarian  methofi  of  using  plaster  «-' 

been  adopte<l  by  some  American  surgeons,  which  consists  et-^- 

leaving  the  splint  open  in  fmnt  and  behind,  or  in  leaving  it  cooDetii 
posteriorly  only  by  a  strip  of  cloth,  which  serves  as  a  hinge*  Tins  fk 
has  been  especially  recomniended  by  Prof  James  L.  Little,  of  thi§  nl] 
by  Prof  \\\  W.  Dawson,  of  Cincinnati,  and  by  Dr,  G.  Wackerli 

Fro.  2S5. 


Q,  W««kerhag<3ti'fl  metbuil. 

of  Brooklyn,  K.  Y.      By  this  method  all  danger  of  strangulation  i^ 
ivoided.     As  between  this  plan  and  the  use  of  sole  leather,  wLii ! 
be  made  to  fit  as  accurately,  or  nearly  so,  as  plaster  of  Pari^»  n    • 
therefore,  a  question  of  convenience  rather  than  of  practical  utilitj. 

In  such  few  cases  as  demand  or  wamint  a  resort  to  permanent  cxteih 
sion  and  counter-extension,  a  double-inclined  plane  fiirnishes  a  (%mvt»- 
nient  mode  for  its  accomplishment;  bat  it  is  only  occa>'  '  ' '' 
fntctures  of  the  leg,  perrannent  extension  and  counter-e 
employed;  an  assertion  which,  however  much  it  may  surprise  liu*  uk'I- 
perienced,  observation  will  prove  to  be  true.  If  the  fnicture  is  u^^ 
the  middle  of  the  leg,  ([uite  remote  from  the  points  upon  whicii  thetp* 

*  Banora,  Chicago  3fcd.  Joum.  and  Examiner^  June,  1877« 
>  Wuckerhageot  Hosp.  Gazette,  May  24,  1870, 
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Jimuces  for  extonsion^  etc,^  are  to  be  ma4e  fsist^  and  tlio  inflaEitnatioij  is 
£?,  Bomething  may  be  done  in  this  way;  but  wlien  the  point  of 
firvctnre  approaches  the  ankle-juint,  na  it  actunlly  does  in  a  great  inajtirity 
of  cases,  a  gJiiter,  made  of  any  niaterial  whatever,  if  it  has  suffieient 
firmness  to  overcome  completely  the  action  of  the  nmsctes,  will  inevitably 
ea»^e  congestion  and  swelling,  accompanied  sooner  or  later  with  gre^-it 
pain  and  with  ulcerations,  and  simply  because  the  extension  is  made 
directly  upon  parts  already  tender  and  inflamed  from  the  accident  itself; 
^  and  when  we  add  to  thii*  complete  and  violent  ligation  of  the  limb  near 
ihe  Mmi  of  fracture,  n  simihir  ligation  of  the  bmb  just  below  the  knee, 
for  tlie  purpose  of  making  counter-extension,  as  was  done  in  w^hat  is  known 
among  American  surgeons  as  "Hutchinson's  splint,"*  we  are  prepared 

Fio.  2iJa. 


Jiim«s  HutchiDtoo'i  tpliatf  fur  exteniiMU ,  et-..  in  frHot  irc^  of  tbo  leg.     (Frum  Gibeon.) 

understand  how  the  worst  consefpienrc-  m-iv  ensue.  I  have  once 
i«  when  this  abominable  apparatus  had  been  used,  a  complete  ring  of 
ulceration  below  the  knee,  and  another  as  complete  around  die  foot  and 
ankle.  The  limb  was  twice  girdled,  and  yet  the  surgeon  thought  he  was 
performing  a  <luty  for  the  omission  of  which  he  would  scarcely  have  been 
regarded  as  excusable. 

Janis's  adjuster,  a  still  more  mischievous,  inasmuch  as  it  is  a  more 

^p^^^weifnl  instrument,  openiting  in  a  simihir  manner,  hfis  been  productive 

r  of  like  eonseipiences;    but  Jarvis's  adjuster  is  liable  to  the  additional 

objei-tiun  that  by  its  great  weight  it  flrags  oft' tlie  limb,  turning  the  toes 

I  outwards,  an  oljjection  which  no  care  or  diligence  can  generally  over- 

L'OCHlid  wish  that  neither  of  these  appliances  would  ever  again  be  im- 

"  into  the  service  of  broken  legs. 
Neilh  of  Pliihidelphia,  and  others  have  sought  to  overcome  some  of 
I  the  difficulties  in  the  way  of  making  extension  in  fractures  of  the  legs> 
by  substituting  adhesive  plaster  for  the  usual  extending  or  counter- 
extending  bands. 

Savs  Dr,  Neill;     '*For  simple  fractures  of  both  bones  of  the 


l<Jg> 


*  Elements  of  Surgery,  by  John  Syngf  Doraey,  voU  i.  p.  181.     Philndelphm,  1818. 
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attended  with  sliortening  and  deformity  not  easily  orercooifi,  tibe  limb 
fihoukl  be  pbi(-e<J  in  a  l(ing  fraeture-liox  with  nide^  extending  ai  ki|b  u 
the  middle  of  the  ihi^h,  and  a  pillow  should  be  u^ed  for  camproM^ 

^^  The  counter-extension   i^  made  by  strips  of  adhesive  pkntcrY  tm 
inch  and  a  half  in  breadth,  secured  on  each  side  of  the  leg  beknr 


Fio.  237* 


John  NoiU't  ii|»pa.riitos  for  frmelurM  of  th«  leg  requirioi;  «xt«fiiioti  »ii4  ouaot«rHmn#l«A. 

knee,  and   above    the   seat    of  fracture    by  narrower   strif*?*   of  pU 

apphcd  circularly.     The  end  of  the  counter-extending  >*n 

be  sec^ured  to  boles  in  the  upper  end  of  the  side's  of  the  fu 

which  the  fine  of  the  emAnter-exUnmon  u  rendered  nearly  paraUti  mik 

the  Ihnb, 

*^The  extension  is  also  to  be  made  by  adhesive  stiififi,  in  a  moit 
which  is  now  well  known  and  understood.  The  ends  of  the  exteDdixi| 
bands  may  be  fikstened  to  the  foot-board  of  the  box,"* 

Dr.  Neill  furtlier  remarks:  "'In  Cf»m  pound  fractures  of  the  leg,  §hort* 
ening  and  deformity  are  often  ditlicult  to  overeom«v  'i^^  i>  w.ll   VnoirTi  in 

FiQ.  238. 


0OJ 


John  N«in'0  ft|}{Jiiratas  forcomfiound  fmctures  nf  th«  leg, 

lenced  surgeons.     In  such  cases  we  may  winlj  to  dress  tlie  wonntlrtf 
parts,  and,  at  the  same  time,  maintain  a  certain  amount  of  exteiwiow 
and  counter-extension. 

^'This  can  be  readily  accomplished  by  having  the  wde«  of  tbv  fiv^ 
tu re-box  sawed  in  two  parts  at  the  knee,  so  that  the  side**  of  \\w  bai 
above  the  knee,  from  the  upper  ends  of  which  the  counter-ex t^rwinn  i^ 
made,  need  not  he  disturbed  during  the  dressing,  while  that  portion  of 
the  side  of  the  box  corresponding  to  the  leg  may  be  opened  at  plwisotii, 
without  diminishing  the  tension  of  the  extending  or  eounter-exleiniiflg 
bands." 

In  compound  fractures  of  the  leg,  Ur.  Gilbert  recommends  a  mixfifi- 
cation  of  the  common  fracture-box.     In  this  appanitus  the  foot-Wrdi* 

1  Fhiladelphm  Med.  Exfliri.,  voL  xl.  p,  680,  1»56, 
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iitted.  and  n  block  for  the  reception  of  the  fraine  of  the  tourniquet  is 
"bstituteU.     Each  side  of  the  box  consists  of  three  sepamte  .segments. 
these  the  upper  and  lower  are  permanently  screwed  to  the  bortom 
urd,  and  the  central  one  is  attached  liy  hinges.     By  tliiw  arnuigement 
tliere  m  fiill  access  to  the  wound,  which  may  be  dressed  from  day  to  day 


Fm,  289 


ililb«rC'f  box  Tor  oompoand  frncturo  of  the  ieg« 
I.  Th«  four  «ouiiter-tt%t«Ddit)|^  arlhesive  i^trLpi,  as  if  euniroUof^tbe  kn»e  fttid  upper  pMi  of 
leg,     2,  Tfae  two  exteading  arlheeire  atripi  oroiiiog  ftt  the  bottout  of  the  foot,  ready  to  be 
^>p lied  to  the  fuui.     X  Tuurotquet, 

without  disturbing  the  extension  and  counter-extenfuion,  maintained  by 
the  permanently  attuched  upper  and  lower  segments. 

The  following  woodcuts  are  intended  to  illustrate  an  appsinitus  invented 
bj  R.  0.  Cnindall,  for  the  purpose  of  making  permanent  extension.     The 

Fxo.  240. 


SaotioD  of  Crmod*ir«  sppamtai,  applied  to  the  liinbf  ebowtog  iidbe«ire  pla«t«r  ooanter- 
ejttendiag  bandt  and  gaiter  for  extension ,  ete. 

extension  is  represented  as  being  raade  by  a  gaiter,  but  Dr.  Cnmdall 
leaves  it  to  the  choice  of  the  surgeon  whether  he  sihall  employ  the  gaiter 
or  adhesive  strips.* 

Without  intending  to  deny  to  these  contrivances  for  permanent  exten- 
sion mucli  ingenuity  and  hotnc  little  practical  value,  I  am  far  from  con- 
ceding that  they  will  be  found  capable  of  overcoming  the  action  of  the 
muifcles  where  the  ends  of  the  fragincnts  do  not  support  eacli  other. 
Their  mode  of  action  is  such  that  they  can  scarcely  do  more  tluin  to 
steady  the  limb,  and  if  they  operate  upon  the  fragments  at  all  in  the 
direction  of  their  axes,  it  must  be  only  in  the  most  inconsiderable  degree. 
The  a(]beflive  plasters  are  substituted  for  the  circular  knee-bands  and  the 

'  CmndttU,  Phil,  M<?d.  Journ.,  vol.  iv.  p.  198,  Jan.  1850:  nlso  Transac.  of  Mod. 
Amoc.  of  Southern  nnd  Centml  New  Yort,  IH65,  pp.  81|  82. 
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gaiters,  with  a  view  to  avoid  ligation ;  but  in  order  to  do  this  tkej  mMt 
not  encircle  the  limb,  but  only  be  laid  parallel  to  its  long  axis.  The  la; 
of  an  adult,  or  that  portion  to  which  the  adhesive  plasters  can  be  applied, 
supposing  the  fracture  to  be  exactly  at  the  centre,  may  be  sixteen  indiMi 
that  is,  eight  inches  for  extension  and  eight  for  counter-extension;  brt 
when  we  employ  the  same  means  for  extension  in  fractures  of  the  thigli, 
we  find  it  necessary  to  apply  the  strips  over  the  whole  of  these  sixtett 
inches,  the  entire  length  of  the  leg,  or  they  will  not  hold.     It  will  be 

FiQ.  241. 


Crandairs  apparatus  complete.     The  oounter-extending  straps  are  pacsed  over  ablodi* 
wood,  supported  above  the  knee,  to  prevent  their  pressure  upon  the  sides  of  the  knw. 


apparent  also  that  we  cannot  use  even  the  eight  inches  which  we  \iwt, 
for  the  purpose  of  argument,  allowed  these  gentlemen  in  fractures  of  An 
leg.  There  must  be  at  least  a  space  of  eight  inches  between  the  ends  < 
the  two  opposing  strips  in  order  that  they  may  operate  at  all  upon  tl 
fragments  ;  indeed,  I  do  not  believe  that  even  then  their  influence  woa 
reach  beyond  the  skin  to  which  they  were  directly  applie<l ;  but  if 
space  of  eight  inches  is  left,  only  four  remain  for  the  strips  at   eiil 

Fio.  242. 


Posterior  view  of  the  lower  portion  of  CrandalTs  apparatus. 


end;  and  this  is  an  amount  of  surface  wholly  insuflScient  for  our  purpi 
What,  then,  shall  we  do  when  the  fracture  is  near  one  of  the  extremit 
of  the  bone  ?  These  gentlemen  seem  to  have  forgotten,  moreover,  tl 
the  whole  leg  is  tender,  and  that  the  skin  easily  vesicjites.  In  sin 
they  have  not  seen  the  many  points  of  difference  between  the  applicat 
of  these  means  in  fractures  of  the  thigh  and  leg,  and  which,  while  tl 
allow  us  to  accomplish  all  that  we  could  desire  with  the  one,  are  of  lit 
or  no  use  in  the  other.  We  shall  then  always  come  to  the  same  cone 
sion :  whatever  means  we  may  employ  to  make  permanent  extension 
fractures  (^f  the  Icfi;,  we  must  either  fliil  to  accomplish  all  that  we  des^i 
or  incur  the  hazards  incident  to  complete  and  firm  ligation  of  the  lini 
and  if  the  preference  is  given  to  any  form  of  apparatus  to  aco^mpl 
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ese  ends,  it  must  be  to  some  form  of  the  double-inclined  plane,  by  which 
>  WMj  at  least  avoid  ligation  in  the  upper  part  of  the  limb,  the  counter- 
tension  being  made  against  the  under  surface  of  the  thigh  while  it  is 
sting  upon  the  thigh-piece;  or  to  one  of  the  long  straight  thigh-splints, 
lich  will  enable  us  to  make  the  counter-extension  from  the  thigh  and 
rineum. 

If  a  double-inclined  plane  is  used,  I  prefer  either  a  plain  apparatus,  such 
we  have  already  described  as  in  use  for  fnvctures  of  the  thigh,  con- 


Fio.  248. 


itoii*8  doable-inclined  plane,  applied  to  the  leg  in  case  of  compound  fracture.  (From  Miller.) 

rooted  of  boards,  joined  together  by  hinges  opposite  the  knee,  and  with 
upright  foot-board,  upon  which  a  carefully  arranged  and  thick  cushion 
B  been  placed;  or  the  more  elegant  double-inclined  plane  of  Liston. 
In  using  Liston *s  apparatus,  it  must  not  be  inferred  that  the  knee  is 
rays  to  be  bent.     The  apparatus  is  designed  to  be  used  occasionally 

Fio.  *244. 


Louis  Bauer's  wire  splints  for  the  leg.^ 

.  Straight  splint;  and  there  will  be  found  many  cases  of  fractures  of 
legs  in  which  the  straight  position  will  be  most  suitable:  this  is  espe- 
Iv  true  of  such  fractures  as,  occurring  just  below  the  knei'-joint,  have 
line  of  fracture  directed  oblifjuely  downwards  and  forwards.  But 
•e  are  many  compound  fi*actures  which  demand  the  same  extended 

*  Bauer,  Buffalo  Medical  Jounml,  April,  1857,  vol.  xii. 
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position;  and  in  nearly  all  cases  where  this  form  of  a pimmtiL'i  is  used i 
a  double-inclined  plane,  the  lower  end  of  the  splint  should  he  elew" 
so  that  the  heel  shall  not  be  much  below  the  level  of  the  knee* 


Fio.  246. 


Swing  box  ©r  "  cmdl*."    ( Prom  8kejr.) 

Baiier*s  wire  spltiits,  ased  (iKso  for  side-splints*  when   they  ; 
to  fit  the  limb  accurately,  possess  f^ome  advuntiigei*  which  mv 
mend  them  to  the  attention  of  surgeons ;  but  neither  the^e  splbtsl 
any  other,  however  accurately  fitted,  ought  to  be  applied  diiv^l 
the  naked  .skin.     They  ret^uire  always  the  interposition  of  a  well'p 
lining. 

Fig.  246.  ~~ 


Si  lUr'fl  orad  1  e.     f  From  FergoaAon , } 

Boxes  are  rarely  useful  except  in  certain  compound    * 
are  heavy  «nd  awkward  machines,  which  prevent  the  pai 
readily  in  bed;  or  which,  being  fixal,  if  he  rh»t*s  move,  allow  ilie 
fragment  only  to  descend,  or  to  move  upon  tin*  l-»u^*r  hj^  a  fixed 
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IN*<!  lit  till,  tlit»y  niiglit  creriL' rally  to  be  mispeudod.  or  made  to  move 
^duji^pendefl  mihvay.  Biu  Iiowover  they  are  urmn^ud,  the  limb  m  a 
ft  pjirt  of  the  time  conctniled  from  si»rht,  and  the  surgeon  is  prevented 
I  makin|£  use  of  mie\\  means  to  reetify  tteviations*  in  the  line  of  tlie 
^  fti*  he  would  probably  liave  otlierwise  employed. 
!be  Kwing  invented  by  darner  Salter,  uf  Lon<b»n,  in  constructed  so  ns 
Bow  not  only  a  latonil  motion,  but  also  a  more  complete  motion  in 
idirection  of  the  axis  of  the  limb,  by  which  the  danger  of  pushing  the 
ments  upon  each  other  is  obvinted.  This  is  accomplished  by  the 
Dg  of  two  pulley-wheels  upfin  n  horizontal  bar*  The  ca-^e  in  which 
leg  rcsti*  !n«y  be  niu<le  of  metal  or  of  wochI,  and  the  frame  of  iron^ 
lie  sake  of  lightne****  and  strength. 

r.  Hod  gen,  of  St.  Louis,  sus|iend3  the  box  over  a  pulley  placefl 
aversely,  §o  that  by  drawing  the  rope  to  the  right  or  to  the  left,  the 
may  be  mmal  upon  either  side. 

!he  5«iis]>ension  apparatus  devised  by  Dr,  John  W,  Trader,  of  Sedalia, 
louri,  for  the  treatment  of  compound  fractures  of  the  leg,  when  it  is 
led  ta  employ  irrigation,  I  have  found  very  useful  in  my  wards  at 


Ftt,.  241 


Flo.  248, 


I  I'liHioD  &i>paratus  for  cotufiotiud 
fractures. 


Frmotiiro-boz,  wltb  morable 
■ides. 


frur.  Tlie  lind)  if*  suspended  by  trannverse  strips  of  cloth,  over  a 
I  from  which  the  water  is  coiiducte«l  by  nozzles*  I  have  found  it 
t>nieut  to  attach  India-rul>bcr  tubing  to  these  no7//Jes,  through  which 
rater  may  be  conveyed  to  a  pail  placed  beside  the  berl.  We  have 
it  satisfactorily,  also,  for  otiier  case^?  than  fractures, 
■aeture-boxes,  employed  in  the  treatment  of  compr>iind  fractures  of 
fcg.  are,  in  this  country,  sometimes  filled  with  bran  :  the  bran  being 
ly  packed  ufKjn  all  sides  so  as  ti>  siippf^rt  the  limb  uniformly  and 
|y.  This  methrxi  of  treating  compound  frjicturt^s  of  the  leg  was  first 
isted  by  J.  Rhea  Barton,  of  Philadelphia,^  and  has  been  much  used 
>c  Pennsylvania  Hospital ;  and  more  lately  it  has  been  introduced 
rtie  Bellevue  and  New  York  City  Hospitals.     It  possesses  the  ad- 

ge  of  affording  a  perfect  protection   against  flies  in   the  summer 

ti,  and  of  absorbing  the  matter  as  it  escjipes. 

using  the  ''  bran-box,"  the  sides  are  first  brought  uji  into  position 
Hade  fast*     A  piece  of  muslin   cloth,  one  yai'd  in  length  by  half  a 

B«rtnn,  Anifr  Journ.  of  Med.  Sci.^  vol,  xvi.  ju  31^  and  vol.  xix.  p.  615. 
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yard  in  breadth,  is  then  laid  upon  the  box,  and  into  this  thebnnii 
poured,  until  it  is  about  one-fourth  full.  The  bran  is  then  distrilmted  to 
as  to  fit  the  back  of  the  leg,  and  the  limb  is  placed  in  position.  After 
which,  additional  bran  is  packed  on  either  side  of  the  limb,  until  it  ii 
nearly  or  quite  enveloped  ;  the  wounds  being  first  covered  by  pieces  rf 
lint  smeared  with  simple  cerate.  Finally,  the  upper  portion  of  themufllii 
sack  is  fastened  around  the  limb  just  above  the  knee,  to  prevait  it 
escape  of  the  bran. 

Whenever  any  portion  of  it  becomes  soiled  by  blood  or  pus,  it  miy  be 
dipped  out  with  a  spoon,  and  its  place  supplied  with  fresh  bran.  TW 
support  which  it  gives  to  the  limb  is  also  uniform  without  being  at  aaf 
time  excessive ;  and  Dr.  Coates  states  that  the  escape  of  blood  in  npid 
haemorrhages  has  been  known  to  increase  the  bulk  of  the  bran  sufficiendr 
to  arrest  the  bleeding  by  its  accumulated  pressure. 

Dr.  L.  D.  Mason,  of  Brooklyn,  N.  Y.,  has  carbolized  the  bran,bT 
stirring  in  a  small  quantity  of  carbolic  acid.^ 

In  whatever  position  the  leg  is  placed,  and  with  many  of  the  forms  i 
apparatus  which  I  have  enumerated,  it  will  be  found  necessary  to  pro- 
tect the  limb  from  the  weight  of  the  beilcloilwl  ] 
by  some  contrivance  similar  to  that  figured  in 
the  accompanying  drawing ;  or  by  a  rack,  suA 
as  is  represented  for  suspending  the  leg  ¥h«i 
leather  splints  or  the  immovable  apparatus  is 
employed. 

Malgaigne,  who  declares  ttat  every  surgeon 
Wire  rack  for  fracture  of  log.  kuows  liow  impossible  it  is,  in  an  immense  m* 
jority  of  cases,  to  overcome  the  projection  a 
the  superior  fragment  when  the  limb  is  placed  in  the  extended  positioi 
(over  a  double-inclined  plane),  and  who  afiirms  that  neither  Pott's  posi 
tion,  nor  Dupuytren's  modification  of  it,  will  do  much  if  any  better,  noi 


Fig.  249. 


Fig.  2.')0. 


Malgaigne'8  apparatus  fur  oblique  fractures  of  the  leg.     (From  Malgaigne.) 

inded,  that  Lau<j:ier's  plan  of  cutting  the  tendo  Achillis  posses.<e:<  in  th 
respect  any  real  advantage,  concludes  at  last  to  resort  to  a  new  and  reall 
ingenious  method,  the  value  of  which,  also,  he  claims  to  have  alread 
fully  demtnistratcd.  His  apparatus  consists  simply  of  a  steel  band  < 
sufficient  size  to  encircle  three-fourths  of  the  limb,  at  the  two  extremitit 
of  which  are  two  horizontal  mortises  through  which  a  band  is  pjisse^l,  an 


»  Mason,  N.  Y.  Med.  .lourn..  Sept.  187(>,  p.  2o3. 
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which  may  be  buckled  upon  itself  behind.  The  centre  of  the  metallic 
mrch,  in  front,  is  penetrated  with  a  firm  metallic  screw,  terminating  in  a 
▼ei^  sharp  point,  and  which  is  moved  by  a  flat  thumb-piece. 

The  limb  being  laid  over  a  doubled-inclined  plane,  and  the  pads  being 
carefully  adjusted,  as  we  have  already  directed  when  speaking  of  other 
forms  of  apparatus,  and  the  limb  properly  extended,  the  apparatus  of 
Malgaigne  is  placed  over  the  limb,  with  the  sharp  point  of  the  screw 
resting  upon  the  upper  fragment,  a  few  lines  above  the  point  of  fracture ; 
and  at  the  same  moment  that  this  point  is  pressed  firmly  down  to  the 
bone,  the  fragments  being  held  together  by  an  assistant,  the  strap  is 
buckled  as  tightly  as  possible  under  the  splint.     A  few  turns  of  the 

Fio.  251. 


3IaIgaigne'B  apparatus  applied.     (From  Malgaigne.) 

screw  will  now  make  its  point  penetrate  more  deeply  into  the  bone,  and 
insure  the  most  complete  apposition  of  the  broken  extremities.  "  This 
is  accomplished,"  says  Malgaigne,  '*with  very  little  pain  to  the  patient;'* 
and,  as  will  be  seen,  the  steel  arch  effectually  prevents  any  ligation  of  the 
limb.  I  cannot  say  that  the  plan  receives  my  unqualified  approval ;  yet 
I  have  employed  it  to  advantage  in  some  cases  of  old  ununited  fractures. 

Treatment  of  Delayed  or  Non-union, — It  has  already  been  remarked 
that  pretty  frequently  in  this  fracture  union  is  delayed  considerably 
beyond  the  usual  period  of  six  or  eight  weeks,  but  that  in  a  large  major- 
ity of  these  cases  of  delayed  union  consolidation  is  finally  accomplished 
without  any  surgical  operation.  This  is  most  often  effected  by  permit- 
ting the  patient  to  rise  and  go  about  on  crutches,  the  fragments  being 
supported  by  some  light  but  firm  splint,  which  will  permit  also  the  limb 
to  be  opened  daily  and  washed  or  rubbed  gently,  so  jxs  to  restore  its  cir- 
culation. In  some  few  cases,  after  the  lapse  of  several  months,  if  this 
method  has  not  succeeded,  the  bones  have  been  known  to  unite  finiily  in 
a  year  or  two,  without  side-splints,  and  even  when  the  patient  has  been 
bearing  his  weight  upon  the  limb.  But  such  a  result  is  rare,  and  is 
scarcely  to  be  expected.  If,  indeed,  the  union  is  not  effected  within  four 
or  five  months  with  the  splints  and  crutches,  it  is  better  to  resort  at  once 
to  perforation  between  the  fragments,  as  has  been  directed  in  the  general 
chapter  on  Delayed  or  Non-union  of  the  Bones. 

A  few  illustrative  examples  will  serve,  perhaps,  to  enforce  these  state- 
ments. 
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John  Connor,  aet.  28,  was  admitted  to  Bellevue  Hospital,  Oct  Sl» 
1869,  with  a  simple  fracture  of  his  leg  below  its  middle.     TheVnnbm 
placed  in  a  fracture-box,  but  not  suspended,  where  it  remained  axieAfc 
A  starch  bandage  was  then  applied,  and  continued  two  months.    Akwl 
the  middle  of  February  the  fragments  were  perforated,  and  the  rtiiA 
bandafije  again  applied.     March  3d,  the  patient  having  oomc  under  Wf 
care,  I  substituted  leather  splints  for  the  starch,  and  directed  him  top 
about  on  crutches.     April  2d,  finding  that  union  had  not  taken  {dace,  I 
perforated  the  fragments  thoroughly,  applied  the  splints,  and  allonil 
him  again  to  use  his  crutches.     A  few  months  later  I  was  infonned timt 
bonv  union  had  taken  place. 

Mary  Welsh,  i^t.  28,  was  admitted  to  Bellevue  with  a  simple  firMtWf 
of  the  leg  near  the  upper  end  of  the  lower  third.  Within  oneweAit 
was  inclosed  in  a  plai^ter  of  Paris  dressing.  At  five  weeks  there  wis  bo 
union.  The  plaster  splint  was  renewed,  and  she  was  allowed  to  go  abort 
on  crutches.  No  bony  union  at  ten  weeks.  Splints  and  bandages  urn 
then  removed,  and  she  continued  to  walk  with  crutches,  and  in  one 
month  the  union  was  firm. 

Cornelius  Hasbrook,  iBt.  36,  had  his  left  leg  broken  by  a  direct  blow 
June  16,  1877 — fracture  comminuted.  A  surgeon  placed  the  limb  in  i 
*'bran  box"  until  the  swelling  had  subsided,  and  then  applie<l  aplww 
of  Paris  dressing,  whch  was  removed  in  four  weeks.  The  fibula  hid 
united,  but  not  the  tibia.  The  splint  was  kept  on,  and  he  was  allowd 
to  go  upon  crutches.  He  consulted  me  eight  months  after  the  accident 
I  found  the  limb  much  wasted,  and  no  bony  union  of  the  tibia.  He  m 
advised  to  lay  aside  his  crutches  and  to  remove  the  splints,  and  to  waft 
about.  This  advice  was  followed  by  his  surgeon,  Dr.  Herrich,  of  Pi*- 
saic,  except  that  he  was  permitted  occasionally  to  use  crutches.  In  abort 
four  months  the  union  was  fii-m,  the  limb  being  a  little  bent  outwanfcat 
the  scat  of  fracture,  and  shortened  three-quarters  of  an  inch. 

The  following  is  the  only  case  I  can  recall  in  which  I  have  found  the« 
bones  ununited  at  the  end  of  a  period  so  long  as  four  years : 

A  gentleman,  vet  33,  from  Bergen,  N.  \.,  was  struck  by  a  billet™ 
wood  on  the  3d  of  August,  1856,  breaking  his  left  leg  just  below  the 
knee.  The  fracture  of  the  tibia  was  transverse.  His  surgeon  drw?ea 
the  limb  on  a  double-inclined  plane.  F6ur  years  later  he  consulted  »e. 
when  I  found  the  b(mes  still  ununited,  although  he  was  in  perfect  health' 
and  had  been  constantly  using  the  limb.  I  advised  perforation,  but  he 
did  not  consent,  and  I  have  never  heard  from  him  since. 

In  Dr.  Muhlenberg's  tables  of  delayed  union  and  ununit<Ml  fractures^ 
in  a  total  of  94  examples  involving  both  bones,  71  were  finally  cured.* 
were  relieved,  V^  failed,  and  1  die(l.  It  might  be  more  proper  to  say"^ 
were  cured,  and  23  failed. 

Of  these,  10  weie  cured  by  friction,  26  by  mechanical  appliances  ai\i 
immobilization,  4  by  seton,  20  by  resection,  and  10  by  drilling.  1  ilieA 
after  resection.' 

Kexrrffon  amJ  Nrfraeture  of  (/rooked  Legs. — In  some  c^ses  of  extreme 
<leforniity  of  the  legs  consecjuent  upon  badly  united  fractures,  refertiot 
of  the  bones  has  been  practised  with  more  or  less  success. 

1  Muhlciihori^,  Airnew's  Surg.,  vol.  i.  p.  866. 
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ase  of  resection  is  reported  by  Charles  Parry,  of  Indianapolis, 
A  yonng  man,  set  15,  having  broken  his  leg  near  its  middle,  the 
nts  united,  from  some  cause,  nearly  at  right  angles  with  each  other. 
feara  afterwards,  on  the  15th  day  of  January,  1838,  Dr.  Pany 
d,  by  removing  a  wedse-shaped  portion  from  both  the  tibia  and 

The  recovery  was  tedious,  but  satisfactory.^ 
Key,  of  London,  made  an  operation  of  this  kind  upon  a  gentle- 
10  had  suffered  a  fracture  of  the  right  tibia  from  a  musket-ball. 
ab  was  nearly  useless,  since  he  could  only  bring  his  toes  to  the 
Mr.  Key  operated  in  October,  1838,  and  when  the  report  of 
9  was  made,  five  months  subsequently,  the  patient  was  doing  well.^ 
ieptonber,  1840,  Dr.  Miitter,  of  Philadelphia,  made  a  similar 
>n  upon  a  patient,  whose  leg  was  shortened  three  inches  and  a 
id  very  much  deformed;  by  which  operation,  when  the  recovery 
oplete,  the  shortening  was  considerably  reduced.' 
t*  in  a  record  of  25  resections  for  badly  united  fractures  of  these 
reports  19  as  cured,  2  deaths,  1  amputation,  and  2  failures. 
)  often  cases  are  presented  of  badly  united  fractures  of  the  leg, 
teem  to  iustify  a  resort  to  refracture;  and,  while  this  procedure 
ded  with  little  or  no  danger  to  life,  after  neither  resection  nor 
ire  can  we  always  make  sure  of  a  reunion.  If,  moreover,  the 
I  expects,  by  a  refracture,  to  lengthen  a  limb  much,  where  it  is 
overiapped  and  shortened,  he  is,  I  am  certain,  destined  to  disap- 
mt,  at  least  in  all  cases  where  suflScient  time  has  elapsed  for  the 

0  have  become  firmly  united.  I  have  myself  several  times  re- 
id  bones;  and  I  have  several  times  met  with  cases  of  old  fractures 
iroken ;  and  I  have  constantly  observed  that  I  could  never,  in  the 
kke  them  but  very  little  if  any  longer  than  they  were  before  the 
ire.  The  muscles  had  contracted  and  shorteneil,  and  their  con- 
could  not  be  overcome.      In  the  case  reported  by  Miitter,  he 

1  that  he  stretched  the  muscles  two  inches.  With  all  deference 
skill  and  honesty  of  this  gentleman,  I  think  that  he  was  mistaken. 
)wever,  the  object  of  the  refracture  is  to  straighten  the  limb,  then 
»t  it  maybe  sometimes  accomplished;  and  in  some  degree  also 
straightening  of  the  limb  the  shortening  may  be  overcome ;  but 
)pinion,  such  procedures  ought  to  be  reserved  for  extraordinary 
tances,  unless  the  refracture  can  be  made  soon  after  the  union 
en  place.  In  those  cases  in  which  I  have  refractured  the  tibia 
ila  after  a  recent  union,  the  bones  have  reunited  promptly, 
istnictive  case  of  refracture  is  reported  by  Dr.  Homer,  of  Phila- 

in  the  Medical  Examiner.     The  limb  had  been  broken  eight 
md  was  quite  crooked,  but  wjis  not  very  firmly  united,  and  Dr. 

r,  Amer.  Journ.  Mod.  Sci.,  August,  1830,  p.  334, 

Amer.  Journ.  Med.  Sci.,  Aug.  1830,  p.  33i> ;  fn)m  Guv's  Hospital  Reports, 
89. 

«r,  Amer.  Joum.  Med.  Sci.»  April,  184*2,  p.  3G9.     Three  similar  case.*;  may 
und  in  the  Oct.  No  for  1841 ,  and  the  April  No.  for  1842  of  the  same  journal, 
the  operation  was  made  by  Portal,  of  Palermo.     Malgaignc  mentions  two 
mples. 
lot,  op.  cit.,  p.  692. 
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Horner,  having  refractured  it,  was  able  at  once  to  restore  it  to  »  dciHj 
straight  line.^ 

Mary  McCorraick,  set.  5,  342  E.  Twenty-third  Street,  broke  her  lA 
leg  near  the  upper  end  of  the  lower  third.     A  doctor  was  catted  vW 
did  not  recognize  the  fracture.     Probably  it  was  a  green-stick  fractoe, 
and  no  splints  were  applieil.     Six  months  later  she  was  taken  to  anodiff 
excellent  surgeon  in  this  city,  who  found  it  greatly  bent  at  the  seat  of 
fracture,  and  he  refractured  it.     The  child  remained  a  long  time  in  bed 
with  splints,  and  when  I  was  consulted  in  1868,  about  eighteen  montki 
after  the  refracturc,  no  bony  union  had  tiiken  place. 

T.  B.  Johns,  of  Terre  Haute,  Indiana,  had  his  right  leg  broken  near 
its  middle.  Under  the  care  of  Prof.  John  E.  Link^  of  the  same  plaee, 
it  united.  In  Nov.  1876,  ten  years  after  the  first  accident,  he  was  ihron 
from  a  horse,  and  it  was  refractured  at  the  same  point,  after  which  tke 
tibia  refuse^l  to  unite.  Six  months  later  he  consulted  me,  and  I  adnied 
perforation  at  the  seat  of  fracture.  I  am  imformed  that  Dr.  Pancoiflt 
of  Philadelphia,  subsequently  brought  about  union  by  ]>erforatioD,  bat 
that  extensive  suppuration  ensued,  and  that  the  cure  was  not  accon- 
plishedj  in  less  than  six  months. 

In  the  case  of  Blair,  related  in  connection  with  fractures  of  the  ofciii 
and  which  was  finally  treated  successftiUy  by  me  by  perforation,  tie 
fragments  united  after  the  original  accident,  and  were  refractured  at  tke 
end  of  six  weeks  by  an  attempt  to  overcome  an  anchylosis  at  the  knee- 
joint.     They  refused  thereafter  to  unite  until  placed  under  my  charge. 


CHAPTER  XXXIV. 

FRACTURES  OF  THE  TARSAL  BOXES. 

CdKsen. — The  astragalus  is  generally  broken  by  a  fall  from  a  heignt* 
the  patient  having  struck  upon  the  bottom  of  the  foot.  Mouahan,  Id*" 
analysis  of  ten  cases,  found  it  had  been  broken  by  a  fall  upon  the  w^ 
nine  tinies,^  and  only  once  by  a  crushing  accident. 

Dr.  F.  J.  Shepherd,^  of  the  McGill  University,  Montreal  has  caW 
attention  to  a  fracture  of  the  ''little  process  of  the  astragalus  external^'* 
the  groove  for  the  tendon  of  the  flexor  longus  hallucis  muscle/'  to  ^hiA 
is  attaeli(Ml  the  posterior  fasciculus  of  the  external  lateral  ligament^ 
the  ankle-joint.     He  has  met  with  four  examples  in  the  dissect ing-rwvm. 
All  of  tlieni  without  a  history.     The  first  was  a  man  about  Ho  vearsott*. 
right  foot:   and  it   had  united  to  the  main  portion  by  fibrous  tissue. 
The  second  was  also  in  a  young  man;  right  foot;  with  neither  fihroii* 

'  Horner,  N«'nv  York  Jonni    Med.,  May,  1851,  p.  432. 

^  Fractun*  of  th(»  astrMi^ulu^,  witli  }inalysi«  of  tho  recorded  casies  of  this  injury.  Ai 
inaui::iiral  lh('>i<,  })n's(»nt('d  t«»  tlu'  faculty  of  the  Buttah>  Med.  Col.,  March.  l^6S.  )•' 
Bernard  Mnnalum,  M.I). 

•''  f^lie})lu?rd.  .lourn.  Anat.  and  Physioloi^y,  vol.  xvi.  ]>.  70. 
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jmt  ibi^Ti^tfe-  la  li*  ihini  o*so  the  pnxvs^  had  Kvn  hmkon  off: 
i|^i  je«:  M>i  :t  b»d  ^*iOi>me  tvimiUHi  bv  Kmio  The  ftnirth  i'^i.m*  ^as 
b«»i  im  %  wcmoLii  zs?si  abon:  6t^,  who^^  Umu's  h^d  undorg\mo  fattv 
kijLiAAZ>'gi.     Tbe  fr^igmeni  had  unito^l  by  tibn^is  tissue. 

Dr.  Sfeetiwrl  w^is  unable  to  prvxluoe  this  losion  «{H>n  «ho  i^davor:  bi» 
le  cilk  aneiiison  lo  the  fact  that  tiiis  pixxv^  is  uuich  uioro  pn^uiiu'iii  lu 
mse  po^sofis  than  in  others:  and  furthonuoiw  simv  in  nono  of  Hu'so 
sees  was  there  a  noticeable  ttefornuty  of  tlio  (oox^  it  >^ould  naninilly  bo 
>Terloc^e^  or  be  regardei)  as  a  more  sprain. 

Tbe  calcanenm  is  also  occasionally  broktMi  by  violent  lateral  prtvsiuv* 
kn  much  more  often  by  a  fall  u{Hm  the  fiHU«  or  rather  upon  the  luvK 

AbeL  of  Stettin,'  has  called  attention  to  a  fnictim*  of  tlie  little  n|H>phv- 
BS  of  the  cmlcajieum  1  lesser  process,  or  sustentaculum  tali:  the  tubeivlo 
ntnated  above  the  groove  for  the  tendon  of  the  jH»nuieus  lonji;us«  and 
sailed  bv  Henle,  the  '* trochlear  apophysis"),  the  ajn^physis  hv\\\}i  broken 
>y  m  fall  upon  the  foot  when  in  the  position  of  varus.  Hiddle*  luis 
leen  the  same  lesion,  caused  in  the  same  manner  in  a  nuui  IW  yeni*s 
>ld^  and  which  he  ascribed  to  the  action  of  the  {H'nuu'o-calonueaii  liga- 
ment (middle  fasciculus  of  the  external  lateral  ligament).  After  the  lesion 
the  foot  becomes  everted,  and  flattened  as  in  val»rus,  and  the  h»ngtli  of 
the  heel  is  apparently  shortened  by  a  slight  displacement  of  the  ndcaneum 
forwards. 

In  some  instances  both  heel-bones  have  bwn  broken  at  the  same  monn»nt. 

Malgaigne  has  collecte<l  eight  cases  of  fi-actun*  of  this  l)om»  by  nnis- 
cnlar  action,  as  in  jumping  upon  the  toes,  the  posterior  portion  of  the 
bone  being  thus  violently  acted  upon  l)y  the  tendo  Achillis.  South,  in 
his  Notes  to  Chelius,  lias  mentioned  two  otluT  nisi»s,  one  of  wliirli  was 
seen  by  Lawrence,  and  hjis  be(»n  reported  in  tlie  socond  volume  of  tin* 
Lancet  This  person  had  received  the  injury  by  jumping  ofl'  a  stage- 
coach. The  fragment  was  found  to  be  drawn  upwards  slightly,  but  not 
so  far  as  to  prevent  crepitus  when  the  muscrjes  on  the  back  of  the  Irg 
were  relaxed.  The  other  example  mentioned  by  South  is  a  ciihinr! 
specimen  con taine<l  in  the  museum  of  St.  Bartholonn^w's  llosiiitai.  Tho 
Gracture  had  taken  place  just  below  the  attmrhment  of  the  tendo  yVrhillis, 
but  the  upper  fragment  was  not  displacod.'  Mr.  (Joojx'r  mentions  two 
other  cases,  both  produced  by  violent  efiorts  on  t]w  ]mvl  of  thr  )>atientM 
to  sustain  themselves  when  falling.  In  one;  of  these?  tlu?  fragment  wiis 
immefliately  drawn  up  three  inches.*  Burggnieve,'*  (,'<M»t(%*  AnningHon,' 
and  Poinsot*  have  met  with  the  same  accident  from  a  similar  cjiusr. 

The  other  bones  of  the  t'lrsus  are  generally  broken  by  <!ruHhing  ari'i 

«  Ab*rl.  Arch,  fiir  Klin.  Chir.,  1S78,  Hi\.  xxii.  lift  2. 
»  Bidder.  Cent,  fiir  Chir.,  1»81,  p.  T.'W  (Voiu^ot^. 

*  Suth.  X'Ae»  to  ChMius's  Siirir«T\-.  vol    p.  r,:'/.t,  Anier.  f-'\. 

*  B.  C..-.per\  *-d.  of  Sir  A<\ry,  Anier.  fd.,  p.  .'IN. 

*  B'irezni^v.-.  Buil.  /Vend.  Kov.  de  MM.  (h-  H*-lL'iqiic,  t.  *'».  ji.  >'^''..  !><♦;:;. 

*  C-<te!  Tk^*ar.fnt.  1^';7.  t.  l.'p.  U70    I'oin.-»t  . 

*  Ar.ri:n-.^-..r.,  Bri:.  M"d.  .Jonrrj..  IST**,  v-.l.  i.  p.  12^. 

*  ?■::.->..  ..p.;:.,  p.  ^;-o. 
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<ients,  such  as  the  fall  of  heavy  weights  upon  them,  by  the  paaaap  rf 
loaded  vehicles,  etc. 

Pathology, — The  astragalus  often,  indeed  generally,  escapes  witWt 
injury  in  those  crushing  accidents  which  break   many  or  most  of  tk 
other  bones  of  the  foot,  and,  as  we  have  seen,  it  is  seldom  broken  except 
when  the  patient  has  fallen  upon  the  bottom  of  Ids  foot;  but  atthc«iBt 
moment,  the  foot  being  turned  forcibly  out  or  in,  a  dislocation  of  4e 
tibia  takes  place,  and  the  fibula  is  broken.    In  nine  of  the  cases  coUeetel 
by  Monahan,  one  or  the  other  of  these  forms  of  dislocation  had  occarred, 
in  eight  of  which  the  dislocjition  was  compound.     The  direction  of  tk 
fracture  is  found  to  vary  greatly ;  thus,  it  has  been  found  broken  in  ill 
length  antero-posteriorly,  in  its  breadth  or  transversely,  and  in  one 
stance  it  has  been  divided  nearly  horizontally,  so  as  to  separate  the  uppff 
faoe  completely  from  the  lower.     Sometimes  it  suffers  a  s{)ecies  of  * 
paction,  the  fragments  being  actually  driven  into  each  other ;  at  other 
times,  as  in  one  case  related  by  Amesbury,  the  bone  may  be  split  witk- 
out  the  occurrence  of  any  displacement. 

The  calcaneum  also  may  be  broken  in  any  direction,  and  it  is  eqaiBf 
with  the  astragalus  liable  to  impaction,  by  which  its  vertical  diametff 
is  sensibly  diminished,  while  its  transverse  diameter  is  increased.  H 
the  fracture  is  a  consequence  of  muscular  action,  the  line  of  fracture  ii 
always  posterior  to  the  astragalus,  aud  in  some  cases  only  tliat  portifli 
is  broken  off  to  which  the  tendo  Achillis  has  its  attachment.  It  iniT 
be  broken  also  vertically,  directly  underneath  the  astragalus,  in  whii 
Ciise  the  lateral  and  interosseous  ligaments  will  prevent  anything  mow 
than  a  slight  displacement  of  the  posterior  fragment.  When  thefi^i^ 
ture  takes  place  posterior  to  the  lateral  ligaments,  the  detached  frif 
nient  is  liable  to  be  drawn  very  far  from  the  bcxly  of  the  bone,  even  to 
the  extent  of  four  or  five  inches,  and  possibly  farther  when  the  1^  ■ 
extended  u])ou  the  thigh  and  the  foot  flexed  upon  the  leg.  Coa<Jtinee 
relates  a  case  in  which  the  tuberosity,  having  been  broken  off  by  a  direct 
blow,  was  drawn  up  five  inches.^ 

Fractures  of  the  ciilcaneum  produced  by  contraction  of  the  m* 
muscles  are  generally  simple,  but  those  which  result  from  a  crushi>| 
of  the  bone  are  more  often  compound.  The  same  remark  is  applicw 
also  to  the  other  ])ones  of  the  tarsus,  the  fractures  of  which,  being  (*lj 
produced  by  direct  blows,  are  generally  complicated  with  extend 
wounds. 

Symptoms. — All  fractures  of  the  bones  of  the  tarsus  demand  especttl 
care  in  their  diagnosis,  since  only  a  few  of  the  usual  signs  of  firictnit 
are  in  a  majority  of  the  cases  presented.     The  explanation  of  thisW 
will  be  found   in   the  number,  size,  and  strength  of  the  bones  of  tke 
tarsus,  and  in  their  close  and  firm  union  by  ligaments,  by  which  tkej 
give  to  each  other  a  mutual  support,  so  that  the  fracture  of  a  sin^e 
bone  <loes  not  necessarily  or  usually  result  in  displacement  or  deformitj, 
and  even  crepitus  is  with  diflBculty  detected ;   and  when  we  consider, 
moreover,  that   the  fracture   is  generally  pro<luceil   by   great   violence 

*  Constunce,  Ainer.  Joiirn.  Mod.  Soi.,  vol.  v.  p.  222,  Nov.  1829,  fnmi  the  MidUn 
Med.  and  Stirg.  Reporter. 
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qpplied,  in  consequenoe  of  which  the  foot  in  most  cases  becomes 
ad  enormously  swollen,  we  shall  understand  the  true  nature  of 
nhies  which  are  usually  presented  in  the  way  of  an  accurate 
>• 

the  usual  signs  of  fracture,  crepitus  alone  is  pretty  generally 
bat  even  this  often  fails  to  tell  us  which  bone  is  br^en,  and 
)  often  does  it  fail  to  inform  us  as  to  the  direction  and  extent  of 
lesions. 

whole  or  a  portion  of  the  tuberosity  of  the  calcaneum  is  sepa- 
the  action  of  the  muscles,  and  the  fragment  is  drawn  upwanis, 
d  discovered  in  its  new  position,  and  the  heel  will  be  fLattened 
ned,  but  no  crepitus  can  be  felt  unless  the  fragments  are  again 
in  contact. 

nent — ^Not  any  of  the  fractures  of  the  tarsal  bones  in  them- 
mand  the  use  of  splints,  and  it  is  only  when  complicated  with  a 
m  of  the  ankle  and  fhicture  of  the  fibula  that  it  is  proper  to 
apparatus  of  this  sort;  certainly  the  exceptions  to  this  rule  must 
rare ;  so  that  our  practice  in  these  cases  will  be  confined  chiefly 
evention  and  reduction  of  inflammation.  This  will  be  the  sum 
eatment  demanded  during  the  first  few  days  after  the  receipt  of 
y  in  probably  all  cases  of  simple  fracture,  and  in  many  cases  of 
d  fracture. 

de  bones,  or  fragments  of  single  bones,  are  displaced  to  any 
A>\e  extent,  and  there  is  an  external  wound  communicating 
fracture,  I  have  no  doubt  it  would  be  best  in  all  cases  to  re- 
onee  by  dissection  the  projecting  bone,  even  although  it  were 
or  perhaps  easy,  to  force  it  back  again  to  its  place,  as  has  been 
ocessfully  by  Ashhurst,  of  Philadelphia.^  The  same  rule  I 
)ply  to  examples  of  fractures  uncomplicated  with  any  ex^temal 
f  the  fragments  were  very  much  displaced,  and  could  not  by 
ication  of  moderate  force  be  replaced,  since  the  bone  left  to 
^ould  prevent  the  patient  from  ever  wearing  a  boot  with  com- 
would  entail  as  much  weakness  upon  the  limb  as  would  be 
follow  from  its  complete  separation.  But  such  ca8es  as  I  have 
posed  are  exceedingly  rare;  indeed,  I  have  never  met  with  a 
acture  of  a  tarsal  bone  accompanied  by  displacement. 
I  has,  however,  reported  a  case  of  fracture  of  the  astragalus 
nied  by  displacement  of  about  one-half  of  the  bone,  but  with- 
iesion  of  the  soft  parts.  This  was  in  the  person  of  a  man  set. 
was  admitted  into  the  Pennsylvania  Hospital  on  the  26th  of 
31.  "  An  hour  previous  to  admission,  while  descending  a  ladder, 
k1  and  fell  in  such  a  manner  as  to  throw  the  entire  weight  of  his 
)n  the  outer  part  of  his  left  foot.  Upon  examination,  the  foot 
id  to  be  turned  inwards  and  nearly  immovable.  A  slight  de- 
existed  immediately  below  the  lower  end  of  the  tibia,  and  there 
nsiderable  hard  and  rounded  projection  on  the  outer  part  of  the 
ttle  below  and  in  front  of  the  extremity  of  the  fibula.     The  skin 

*  Ashhurst,  Ainer.  Journ.  Med.  Sci..  April,  1862. 
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covering  this  projection  was  reddened,  but  not  excoriated.    Tbe^^ 
no  fracture  of  either  bones  of  the  leg." 

These  appearances  led  Drs.  Norris  and  Barton,  under  whoMCtfe^ 
patient  was  placed,  to  regard  the  accident  as  a  simple  luxation  d  tke 
astnigalus  forwards  and  outwards;   and  a  short  time  after  admiM 
efforts  were  made  to  reduce  it.     ^^This  was  done,  after  relaxing  inn 
great  a  degree  as  possible  the  muscles  of  the  leg,  by  flexing  the  knee^ui 
having  assistants  to  keep  up  extension,  by  seizing  the  heel  and  froit 
part  of  the  foot ;  at  the  same  time  the  bone  being  pushed  inwards  ui 
toward  the  joint  by  the  surgeon.     These  efforts  were  continaed  feri 
considerable  time,  but  had   no  effect   in  changing  the  position  of  Ae 
bone. 

''  Six  hours  afterwards  Drs.  Huston  and  Harris  saw  the  patient « 
consultation,  when  efforts  were  again  made  at  reduction,  whidi  Mt 
proving  more  effectual  than  in  the  first  trial,  the  excision  of  the  bov 
was  determined  on. 

"  The  patient  being  properly  placed,  an  incision  was  made  throi^ 
the  integuments,  parallel  with  the  course  of  the  tendons,  commenoig 
a  short  distance  above  the  projection  on  the  foot,  and  extending  don 
far  enough  to  expose  fairly  the  astragalus  and  its  torn  ligaments.  Ik 
bone  was  then  seized  with  forceps,  and  easily  removed  after  the  diviM 
of  a  few  ligamentous  fibres  that  continued  to  connect  it  to  the  adjoiniig 
parts.  Very  little  haemorrhage  occurred,  two  small  vessek  only  w- 
quiring  the  ligature. 

"After  removal  it  was  discovered  that  about  one-half  of  the  suito 
which  plays  in  the  lower  end  of  the  tibia  had  been  fractured,  and  re- 
mained firmly  attached  to  the  extremity  of  that  bone,  and  as  it  f* 
judged  that  the  efforts  to  remove  this  would  be  likely  to  produce  mort 
injury  to  the  joint  than  would  arise  from  allowing  it  to  remain,  no 
attempt  was  made  to  extract  it. 

"  The  joint  being  carefully  sponged  out,  the  sides  of  the  incision  weff 
brought  accurately  together  by  means  of  sutures  and  adhesive  strap*, 
after  which  simple  dressings  and  a  roller  were  applied,  and  the  Mi 
restored  to  its  natural  situation,  placed  in  a  fracture-box.*'  1 

Subsequently  that  portion  of  the  astragalus  which  was  permitted  »  ! 
remain,  having  become  carious  and  loosened,  was  removed  also. 

The  case  continued  to  do  badly ;  all  the  bones  of  the  tarsus,  and  eveft 
the  lower  ends  of  the  tibia  and  fibula,  becoming  eventually  carious;  and 
on  the  27th  of  March,  1853,  more  than  a  year  and  a  half  after  the  re- 
ceipt of  the  injury,  the  leg  was  amputated ;  but  no  healthy  action  ensaei 
and  the  patient  soon  died.* 

Tlie  result  of  tliis  case  can  scarcely  be  regarded  as  having  settled 
anything  in  reference  to  the  value  of  the  procedure  which  I  have  recom- 
mended. For  reasons  which  seemed  satisfiictory  to  the  surgeons  who 
made  the  operation,  only  one-half  of  the  broken  bone  was  removed; 
whether  the  result  would  have  been  different  if  the  whole  had  been  al 
once  taken  away,  we  cannot  now  determine. 

1  Xorri.<,  Amer.  Journ.  Med.  Sci.,  vol.  xx.  p.  370, 


FRACTURSS  OF  THB  TARSAL  BONES. 


609 


Fig.  262. 


c^insot^  has  reported  a  case  in  which  he  practised  resection.  An 
ne  woman,  «t.  40,  had  jumped  from  a  second  floor,  and  was  admitted 
the  Hospital  St.  Andre,  Bordeaux. 
tii80t  readily  recognized  the  displace- 
at  of  a  portion  of  the  astragalus  of  the 
^t  foot,  which  was  accompanied  with  a 
irked  deformity  of  the  foot.  There  was 
external  wound.  The  extreme  tension 
tbe  skin  over  the  protruding  bone  de- 
mined  him  to  proceed  at  once  to  remove 
firagment,  which  was  composed  of  the 
ire  body  of  the  astragalus  exclusive  of 
neck.  The  fragment  was  rotated  on 
axis,  80  that  its  articular  portion  was 
icted  downwards  and  inwards,  and  the 
ken  surface  presented  towanl  the  skin. 
Hie  neck  retained  its  relations  to  the 
|>hoid.  A  second  fracture  had  sepa- 
A  by  arrachement  that  portion  which 
dilates  with  the  malleolus  internus. 
h  of  these  latter  fragments  were  re- 
red,  the  head  of  the  astragalus  only 
[ig  permitted  to  remain  in  place.  Not- 
hstanding  the  utmost  care  to  insure 
nobility,  the.  indocility  of  the  patient 
dered  this  impossible ;  inflammation  and 
igrene  ensued,  and  on  the  tenth  day  it 
ame  necessary  to  amputate.  Death 
ued  two  days  later. 
'Mr.  Hancock*  obtained,"  says  Poinsot,  "a  magnificent  result  in  a 
penter,  aged  47  years,  who  presented  a  fracture  of  the  astragalus  *  at 
inferior  portion,*  with  displacement  forwards  an<l  outwards.  There 
\  no  wound ;  but  the  skin  wjus  so  stretched  on  the  displaced  bone  that 
Igrene  was  imminent.  Mr.  Hancock  immediately  made,  by  excision, 
total  extraction  of  the  astragalus.  The  wound  was  closed  and 
saed  with  lint  dipped  in  a  phenic  acid  solution;  the  leg  was  put  on 
KWterior  splint  with  a  foot-piece,  and  suspended  in  a  Salter's  crib, 
enic  irrigations  were  made  without  interruption.  When  the  first 
ssing  was  taken  off,  after  eight  weeks,  the  wound  was  completely  filled 
Three  months  after  the  operation  the  patient  could  lean  on  the 
ired  foot,  and  walked  easily  with  a  high-heeled  boot." 
kl.  Poinsot,  with  characteristic  frankness,  ascribes  Mr.  Hancock's 
erior  success  to  the  antiseptic  precautions  adopted  by  the  latter. 
L  fracture  of  the  posterior  portion  of  the  calcaneum,  especially  when 
las  been  produced  by  muscular  action,  constitutes  one  exception  to 
tures  of  the  tarsal  bones  generally,  and  demands  usually  that  appa- 
is  of  some  kind  should  be  employed  in  its  treatment. 

*   Poinsot,  French  cd.  of  this  treatise,  p.  009. 

2  Hancock,  Anat.  and  Surg,  of  the  Human  Foot,  London,  1870,  p.  251. 
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Apparatus  for  fracture  of  the  poste- 
rior extremity  of  the  calcaneum. 
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III  order  to  replace  the  posterior  fragment  when   tliitplticed, 

maintain  it  in  fip]Kisitif)n  until  a  bony  union  is  accoiuplishe*!*  it  ma\  U 
necessary  to  .shorten  the  gaatroeuemii  by  flexing  the  leg  upon  tlie  m^ 
and  extending  the  foot  upon  the  leg.     But  to  retain  the  lii»b  in  tbd 
position  it  will  be  expe<lient  always  to  employ  apparatus.     A  very  ihnp 
coTitrivancts  however,  will  generally  un.Hwer  all  the  indicationg.    A  biut 
age.  padded  strap,  or  a  stuffed  collar  may  be  fastened  about  the  l)ii 
jibove  tlie  knee,  and  made  fast  to  the  heel  of  a  slipper  by  a  tape  ( Vij^ 
The  a|)paratus  is  the  same  which  has  been  recommended  for  a  rapture] 
the  tendo  Achillis. 

In  adilition  to  this,  the  limb  ought  t^  be  covered  from  the  fooi 
wards  hm  far  as  the  knee  with  n  srtiig  roller,  underneath  wtich,  on  i 
side  of  and  above  the  detj»ehed  fragment,  ought  to  be  placed  suitabl 
compresees,  the  object  of  the  roller  being  to  diminish  miisculnr  coiit 
tioD,  and  the  eompresses  being  intended  to  retain  the  detached  piece  i 
contact  with  the  main  body  of  the  bone.  Some  surgeons  have  not  foi 
it  necessary  to  flex  the  leg  upon  the  thigh;  but  tht»y  have  (*ontent< 
themselves  with  extending  the  foot  upon  the  leg,  and  confining  it  in  ' 
pasition  by  a  splint  of  wood  or  gutta-percha  laid  along  the  front  of  i 
leg,  ankle,  and  foot.  In  stil!  othc^r  ca.nes,  the  fmgruent  Ijjt-*  .nhowit 
little  disposition  to  become  displaced  as  to  render  no  precautions  nf  axA 
kind  necessary,  except  to  impose  upon  the  patient  complete  fjiiiel,  wit 
the  limb  resting  upon  its  out^side  and  flexed,  as  in  Pott*8  fracture  of  T 
fibula.  In  this  way  I  linve  oTtce  obtained  a  perfect  union  :  and  in  i 
case  seen  by  Poiiisot,  tliere  being  no  ilisphieement  of  the  fmgment,  unio 
was  effected  while  the  foot  was  oiily  kept  at  r€\st  in  a  |Muslebo{ird  splint.  * 

In  case  also  the  sustentaculum  tali  is  torn  off,  thr-  funt  slirudd  be  1 
in  a  position  of  dorsal  flexion. 

AH  fractures  of  the  tarsal  bones  demiind  that  :i-  ><hm,  5,h  the  ini 
mation  has  sLifliciently  subsided,  passive  motion   should  be  given  to  1 
ankle,  in  order  to  prevent,  iis  far  as  possible,  the  anchylosis  w^     '        'ij 
almost  constant  result  of  these  accidents.     Indeed,  the  patient  i-  t*| 

who  recovers  a  tolerable  use  of  his  foot  after  the  lapse  of  many  month* J 
nor  can  he  be  assured  that  the  inflammation  will  leave  these  lK>m'*  m" 
their  dense  fibrous  envelopes  for  a  long  period,  and  that  ii  may  noil 
result  in  caries  of  more  or  less  of  the  tarsjil  boncss  demanding  finJIr 
amputation  of  thr  winile  foot. 

I  iiave  not  intemied  to  speak  in  this  place  of  those  severer  acciJe«<^ 
accompanied  with  comminution  and  extensive  laceration,  which  tbrfiii 
the  hope  of  saving  the  foot,  and  for  which  imme<liate  amputation  i*  ik* 
only  proper  resource,  but  which  constitute,  in  fact,  the  great  majority  41 
all  the  fractures  of  the  t^irsal  bones. 
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FRACTURES  OF  THE  METATARSAL  BONES. 

These  bones  can  scarcely  be  broken  except  by  direct  blows,  and  the 

Cit  majority  of  their  fractures  are  the  results  of  severe  crushing  acci- 
ts,  such  as  render  amputation  sooner  or  later  necessary.     Of  those 
which  do  not  demand  amputation,  by  far  the  largest  proportion  are  com- 

Ed  fractures ;  of  which  class  the  following  example  will  serve  as  an 
ration: 
A  man  in  the  employ  of  one  of  the  railroads  which  connect  with  this 
efty  was  run  over  by  a  loaded  car  on  the  14th  of  June,  1856,  crushing 
Ik  right  arm  so  as  to  render  its  immediate  amputation  necessary.  I 
famd  also  a  compound  comminuted  fracture  of  the  fourth  meUitarsal 
bone  of  the  right  foot.  Considerable  hiemorrhage  occurred  from  the 
woond,  but  this  ceased  spontaneously.  Cool  water-dressings  were  dili- 
gendy  applied,  without  splints  or  bandages,  and  although  some  inflam- 
mtion  and  suppuration  ensued,  the  parts  finally  healed  over  and  the 
fiigment^  united,  with  only  a  slight  backward  displacement  at  the  seat 
rf  fracture. 

When   only  one  bone  is  broken,  the   displacement  is  usually  very 
trivial;  but  when  several  are  broken,  it  may  be  considerable.      Mal- 
gwgne  relates  an  example  of  this  latter  accident  in  which,  the  three 
Buddie  bones  being  broken  by  the  wheel  of  a  carriage,  and  the  integu- 
1^    ittents  being  badly  torn  and  bruised,  it  was  found  impossible  to  retain 
I,   4e  fragments  in  place.     The  patient  recovered,  and  was  able  to  place 

Sthe  foot  well  to  the  ground,  but  the  proximal  fragments  continued  to 
project  upwards  upon  the  top  of  the  foot  to  such  a  degree  as  to  require 
t  special  shoe. 

In  a  majority  of  cases  the  direction  of  the  displacement  is  backwards 
(opwards),  especially  when  the  middle  metatarsal  bones  are  the  subjects 
of  the  fracture. 

I  have  in  my  cabinet  a  second  metatarsal  bone  broken  obliquely  near 
its  middle,  with  only  a  very  slight  displacement  of  tlie  lower  fragment 
backwards ;  and  also  the  cast  of  a  bone  whicli  has  united  with  an  enor- 
mous backward  prmection. 

In  one  instance  I  have  seen  the  metatarsal  bone  of  the  little  toe  cut 
in  two  with  an  axe,  and  tlie  fragment^  united  in  about  thirty  days,  but 
witb  the  lower  fragments  slightly  displaced  outwards. 

Delamotte  relates  a  case  also  in  which  the  first  four  metatarsal  bones 
were  cut  off,  and  complete  union  was  accomplished  on  the  fortietli  day ; 
at  the  end  of  two  months  the  patient  walked  without  lameness. 

Treatment. — If  the  fragments  are  not  displaced,  nothing  is  re<iuired 
except  that  the  foot  shall  be  kept  at  rest,  and  the  inflammation  controlled 
bv  suitable  means. 


12       FRACTURES    OF    THE    FHALANGEB    OF    THE   TOES. 


In  aise,  however,  a  displacement  exist^^  it  ought  to  be  retncdM,  if 

possible,  !*ifice,  if  only  very  slight,  it  may  become  the  source  of  nn^ncius 
aijuovaiice.     If  the  fragments  project  upwards,  they  iutcTfere  with  ihi, 
wearing  of  a  boot,  and  if  tliey  sink  toward  the  sole,  the  skin  bencfttk  i 
liable  to  remain  constimtly  tender,  ami  the  patient  may  thus  be  i 
maimed  for  life* 

In  ease  the  displat/ement  is  not  ihie  lo  the  actioti  of  the  mtiBcles,  bat 
only  to  the  natnre  and  direction  of  the  force  producing  the  fracture, 
to  entanglement  of  the  liroken  emls^  and  it  is  likelv  to  cause  anv  of  th 
inconveniences  which  I  have  mentioned  if  permittecl  to  remain « it  will  1 
advisable  at  once  to  employ  considcmble  force  in  the  way  of  pressure* 
to  elevate  the  fragment's  through  an  0{ieTiir»g  previously  mtule  njmn  t| 
dor^nm  of  the  foot,  chilling  to  our  aid  even  the  sjiw  or  the  iMUK^cuttcr 
if  necesP4iry.  After  which  the  fragments  niuy  be  rt^taineHl  in  pbw  ( 
carefully  a[jplied  pasteboard  splints  ami  compresses. 


CHAPTER    XXXYI, 


FRACTURES  OF  THE  PHALANGES  OF  THE  TOES. 


If  fractures  of  the  other  hones  of  the  feet  are  generally  of  such  i 
character  as  to  require  immediate  araputiition,  these  fractures  tfca 
this  extreme  resort  still  more  often.     Our  experience,  therefore,  in  i 
treatment  of  fractures  of  the  phalanges  of  the  toes  h  extremely  limil< 

Lonsdale  observes  tliat  it  is  not  uncommon  to  find  great  irritatton  aril 
after  fracture  of  the  great  toe;  an  inflammation  extending  along  the  ak 
sorbents  on  the  inside  of  the  leg  to  the  groin,  causing  abscesses  tu  fun 
in  (liffcrent  parts  of  the  limb,  and  producing  sometimes  great  coustitii 
tional  disturhance.     An  illustrative  cxise  hns  come  under  my  own  ob§( 
vation  at  the  Buffalo  Hospital  of  the  Sisters  of  Charity.     The  patictit 
Morgan  McMaun,  jet.  IH,  Wius  admitted  Dec.  23,  185^3.  having  ^(f\m 
days  before  received  an   injury  upon  the  great  toe,  which  contQR>il  M 
flesh  severely  and  broke  llie  lirst  phalanx.     He  was  then  suflerhig  fro 
severe  pain  in  the  foot  and  leg,  uTid  the  absorbents  were  inflamed  i\m 
to  the  groin.     Poidtices  being  applied  to  the  foot  and  cik»1  lotioni^  to  1 
limb,  the  inflammation  soon  subsided.  Imt  not  until  a  portion  of  the  I 
ha<l  sloughed  away.     EventmiUy   idso  it   became  necessary  to  retwo 
some  portion  of  the  phalanx,  wliich  had  died  ;  after  which  the  woiir] 
heiiled  kindly* 

When  any  of  the  smaller  toes  are  broken,  it  will  be  found  easier 
8UliI>ort  the  fragments  by  a  broad  and  long  splint  which  shall  cover  I 
whole  sole  of  the  foot  and  all  the  toes  at  the  same  time,  than  to  atte 
to  apply  a  sjilint  to  the  broken  toe  alone.     If,  however,  we  prefer  i 
latter  mo<le,  a  thin  piece  of  gutta  percha  wnll  be  found  altogedier 
most  convenient  material  for  the  purpose. 
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\f  the  great  toe  is  broken,  its  great  breadth  may  prevent  any  dis- 
ae^^Koent,  and  a  well-moulded  gutta-percha  splint  will  generally  secure 
peirfect  and  rapid  union. 


CHAPTER    XXXVII. 

GUNSHOT  FRACTURES. 

GrUNSHOT  fractures  have  already  been  considered,   more  or  less  in 
detail,  in  the  several  portions  of  this  work,  wherever  it  seemed  to  be 
necessary  to  call  especial  attention  to  tliem.     This  chapter  will  be  de- 
toted^  therefore,  to  a  brief  rhumi  of  my  own  observations  and  conclu- 
sions in  this  department ;  to  which  will  be  addeil  a  few  general  statistical 
statements,  drawn  chiefly  from  the  published  re'cords  of  the  late  war. 

Cames. — Gunshot  fractures  are  caused  by  a  great  variety  of  missiles, 
sach  as  musket  and  rifle  balls,  solid  shot  and  shell,  grape,  canister. 
Shrapnel,  chain  and  bar  shot,  fragments  of  iron,  stone,  splinters  of  wood, 
etc.,  etc.  The  only  qualities  which  these  missiles  possess  in  common  is, 
that  they  are  all  projected  by  the  elastic  power  of  gunpowder,  and  gener- 
ally strike  the  body  with  great  force ;  and  that  they  cause  fractures  by 
direct  violence — seldom,  if  ever,  by  counter-stroke. 

Bound,  smooth  balls  frequently  impinge  upon  bones  without  causing  a 
ftwture,  for  the  reason  that  they  are  easily  deflected;  and  this  happens 
specially  when  they  are  not  moving  with  great  velocity. 

Conical  rifle-balls  seldom  fail  to  fracture  the  bones  which  lie  in  their 
^iwct  course ;  never,  perhaps,  when,  at  the  moment  of  contact,  the  ball 
w  moving  with  its  average  velocity.  The  peculiar  destructiveness  of  this 
"ussile  is  due  to  its  weight,  momentum,  and  foim. 

Canister,  gnipe.  Shrapnel,  solid  shot,  shells,  chain  and  bar  shot,  are 

•till  more  destructive;  generally  tearing  the  limbs  from  the  body  in  such 

•  manner  as  to  render  readjustment  and  restoration  impossible. 

[*       Pathology, — These  fractures  may  be  simple,  compound,  comminuted, 

I    or  comphcated ;  and  in  addition  to  these  common  varieties  of  fractures 

I    "iere is  occasionally  presente<l  an  example  of  simple  "perforation,'*  or 

Diere  penetration  of  the  bone  without  fissure  or  other  fracture;  and  still 

inore  frequently  are  seen  examples  of  ])erf()nition  with  fissures. 

Probably  ninety-nine  per  cent,  of  all  gunshot  fractures  are  both  com- 
pound and  comminuted ;  the  comminution  being,  in  general,  excessive. 

As  in  gunshot  wounds  of  the  soft  parts  it  has  been  generally  observed 

that  the  point  of  entrance  is  more  round,  more  smooth,  and  somewhat 

analler  than  the  point  of  exit,  and  that  the  tissues  are  a  little  depresseil 

tt  the  entrance,  while  they  are  slightly  protruded  at  the  exit ;  so  also  in 

fQDshot  fractures  it  will  often  be  found  that  the  side  of  the  ])one  on  which 

the  ball  has  entered,  or  upon  which  it  first  impinged,  is  less  comminuted 

than  the  opposite  side;  and,  if  it  is  a  "perforation,"  that  the  opening  is 

smaller  upon  the  one  side  than   u])on  the  other;    that  the  edges  are 
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slightly  depressed  upoil  one  side,  and  elevated  or  protruded  upon  tin 
other;  and,  finally,  that  numerous  small,  as  well  as  some  large,  fing 
mcnts  of  bone  have  been  carried  into  that  portion  of  the  track  of  tt 
wound  which  lies  between  the  bone  and  the  point  of  exit  of  the  missiln 

When  a  ball  fractures  the  shaft  of  a  long  bone,  although  the  blow  mi^ 
have  been  received  three,  four,  or  even  six  inches  from  an  articulatiosz 
the  comminution  or  a  single  longitudinal  fissure  may  sometimes  be  founi 
extending  into  the  joint.  These  fissures  or  splittings  of  the  shaft  ofteo 
extend  also  a  long  distance  up  or  down,  without  terminating  in  the  joint 

Perforations  without  fissure  occJur  most  often  in  the  broad  bones  of  the 
pelvis,  in  the  scapula,  or  in  the  spongy  extremities  of  the  long  bones. 
In  the  latter,  however,  it  is  exceedingly  rare  to  find  perforation  without 
fissure. 

Perforations  with  fissure  are  pretty  common  in  the  head  of  the  humenis 
and  in  the  head  of  the  tibia ;  they  occur  also,  but  less  oflen,  in  the  lower 
ends  of  the  femur  and  tibia,  in  the  trochanteric  portion  of  the  femur, 
and  in  the  head  of  the  -femur.  I  wish  to  be  understood  to  say  thit 
fissures  occur  less  often  at  the  points  last  mentioned,  simply  bccawe 
perforations  are  there  less  common.  It  should  be  known  that  if  perfonh 
tions  do  occur  at  these  points,  a  splitting  or  fissure  communicating  with 
the  joints  is  almost  inevitable.  A  misunderstanding  here  would  lead  to 
a  very  fatal  error  in  many  cases. 

Prognosis. — In  general  it  may  be  stated  that  gunshot  fractures  of  the 
upper  extremities  do  not  demand  amputation,  and  that  similar  injuriei 
in  the  lower  extremities  do  demand  amputation. 

This  statement  is  very  broad,  and  cannot  be  understoo<l  except  bvi 
consideration  of  these  accidents  somewhat  in  detail.     Thus: 

Gunshot  fractures  of  the  clavicle,  scapula,  of  the  shaft  of  the  humenA 
of  the  shafts  of  the  radius  and  ulna,  and  of  the  carpal,  metacarpal,  and 
phalangeal  bones,  notwithstanding  these  bones  have  suffered  extensive 
comminution,  do  not  usually  demand  amputation  ;  they  will  in  most  case* 
eventually  unite,  and  give  to  the  patients  tolerably  useful  limbs.  % 
however,  at  the  same  time  that  the  shaft  of  the  humerus,  or  of  the  radiul 
and  ulna,  is  thus  broken,  the  large  nervous  trunks  are  torn  asunder.  90 
that  the  extremity  is  cold  and  insensible,  the  limb  cannot  probably  be 
saved,  nor,  if  it  could  be,  would  it  be  of  any  value.  Destruction  of  the 
main  artery  supplying  the  limb  diminishes  the  chance  of  its  being  savei 
but  does  not,  in  the  case  of  the  upper  extremities,  necessarily  demand 
amputation. 

Penetration  of  the  shoulder-joint  by  a  musket  or  rifle  ball,  pro^liicing 
a  fracture  of  the  head  of  the  humerus  or  of  the  glenoid  cavity  of  the 
scapula,  demands  amputation  when  either  the  axillary*  artery  or  axillary 
nerves  are  injured;  ])ut  resection  C4»n  generally  be  practised  with  a  rea- 
sonable chance  of  success  when  the  arteries  and  nerves  are  untouched. 
Resection  is  also  made  successfully  at  the  shoulder-joint  in  some  ca.«ce 
where  larger  missiles  have  traversed  the  joint,  such  as  canister,  frag' 
ments  of  shell,  etc. 

Penetration  of  the  el])Ow-joint  by  a  large  shot,  or  by  a  Minie  ria^ 
ball,  the  missile  fairly  entering  or  traversing  the  joint,  demands  amp^^ 
tion  when  the  main  arterial  and  nervous  supplies  are  cut  off,  and  resect**^^ 
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.^iiierally,  when  both  remain  uninjured.  Resection  may  be  attempted  at 
^  elbow-joint,  also,  in  some  cases  where,  the  nervous  supply  remaining 
g(X)d,  only  one  of  the  principal  arterial  trunks  is  cut  off. 

Frequently  a  ball  strikes  the  outer  or  inner  condyle  of  the  humerus, 
making  but  a  small  opening  into  the  joint,  and  producing  only  slight 
comminution,  and  in  such  cases  we  often  save  the  limb  with  more  or  less 
inchylosis,  and  without  resection. 

The  remarks  which  have  been  made  in  reference  to  gunshot  fractures  of 
tbe  elbow-joint  apply,  almost  without  qualification,  to  the  same  accidents 
at  the  wrist-joint. 

For  gunshot  wounds  with  fracture  of  the  carpal,  metacarpal,  and 
phakngeal  bones  neither  resection  nor  amputation  is  often  required, 
nnless  the  soft  parts  are  almost  completely  torn  away. 

The  prognosis  which,  as  we  have  now  seen,  is  so  favorable  in  the 
■pper  extremities,  will  be  found  very  different  in  the  lower  extremities ; 
indeed,  it  is  almost  reversed.     Thus : 

Gunshot  fractures  of  the  shafl  of  the  thigh,  of  the  shafts  of  the  tibia 
and  fibula,  and  of  the  tarsal  bones,  generally  demand  amputation ;  or, 
lobe  more  precise,  gunshot  fractures  of  the  head  and  neck  of  the  femur 
abost  always  terminate  fatally  under  amputation  or  excision,  and  equally 
under  treatment  as  fractures,  that  is,  where  an  attempt  is  made  to  save 
the  limb  without  interference  with  the  knife.  The  same  accidents  in  the 
iqjper  third  of  the  shaft  of  the  femur  are  generally  fatal;  but  if  the 
main  artery  and  the  principal  nerves  are  uninjured,  the  life  is,  in  general, 
lc88  hazarded  by  an  attempt  to  save  the  limb  than  by  amputation.  In 
the  middle  third,  under  the  same  circumstances,  the  chances  may  be  con- 
iidered  equal,  as  between  amputation  and  the  attempt  to  save  the  limb 
by  apparatus;  in  the  lower  third  the  chances  are  in  favor  of  amputation. 

The  above  statements  in  relation  to  fractures  of  the  femur  are  based 
mainly  upon  my  own  experience,  and  have  been  carefully  considered. 

I  have  seen  no  resections  of  the  knee-joint,  and  but  few  of  the  shaft 
rfthe  femur,  after  gunshot  fractures,  which  liave  not  terminated  fatally; 
and  I  am  convinceil  that  they  should  never  be  attempted  in  fractures  of 
the  thigh,  unless  it  be  that  case  which  presents  so  little  hope  in  any 
direction,  viz.,  gunshot  fracture  of  the  head  or  neck  of  the  femur. 

Gunshot  fractures  of  the  shafts  of  both  tibia  and  fibula  demand  ampu- 
tation where  the  comminution  is  extensive,  or  the  pulsation  of  the  pos- 
terior tibial  artery  is  lost,  or  the  foot  is  cold  and  insensible.  It  is  not 
blended  to  say  that  some  limbs  thus  situated  have  not  been  saved,  but 
only  that  the  attempt  to  save  such  limbs  greatly  endangers  the  life  of 
tie  patient,  while  amputation  at  or  below  the  knee  is  relatively  safe. 

Amputation  is  the  only  safe  expedient  in  deep  penetrating  wounds  of 
4e  tarsal  bones  produced  by  missiles  of  the  size  of  musket-balls  or  larger. 
The  only  exceptions,  which  can  safely  be  made,  are  in  cases  where  balls 
I  have  opened  partially  and  superficially  these  articulations. 

Resections  at  the  ankle-joint  are  much  more  hazardous  than  amputa- 
tions, and  scarcely  to  be  preferred,  in  army  practice,  to  attempts  to  save 
4efoot  without  surgical  interference. 
Treatment. — AVhile  considering  the  prognosis  in  these  accidents,  I  have 

J^wegsarily  spoken  of  the  treatment  in  certain  cases ;  especially  with  a 
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view  to  the  propriety  of  amputation  or  resection.     It  remains  obIj  to 
speak  briefly  of  the  treatment  of  those  cases  in  which  we  may  atteffi|l 
to  save  the  limb  without  resection,  properly  so  called ;  for  we  must  w* 
forget  that  pretty  often  we  find  it  necessary  to  remove  small,  loose  hf 
ments  of  bone  by  the  finger,  or  by  the  aid  of  the  knife,  or  to  resect  sWj 
points  with  the  saw  or  the  bone-cutters,  when  we  do  not  practise  *'  resw* 
tion,'*  in  the  sense  in  which  this  term  is  usually  employed  by  sargkil 
writers. 

I  shall  take  the  liberty,  in  this  connection,  of  reproducing  what  I  h»v€ 
written  elsewhere  in  relation  to  gunshot  fractures,  since  it  comprises 
nearly  all  that  seems  necessary  to  be  added  upon  this  subject.* 

"  if  an  attempt  is  made  to  save  a  limb  badly  lacerated  and  broken, 
certain  conditions  in  the  treatment  are  necessary  to  success. 

"All  projecting  pieces  of  bone  which  cannot  be  easily  replaced  vA] 
are  not  firmly  attached  to  the  soft  parts,  must  be  at  once  cut  or  sawii 
away. 

"  All  foreign  substances,  such  as  fragments  of  balls  or  other  missiles, 
pieces  of  cloth,  wadding,  dirt,  etc.,  must  be  removed. 

"  Any  portions  of  integument,  fascia,  or  muscles,  which  are  entan^ed 
in  the  wound,  and  prevent  a  thorough  exploration,  or  may  obstruct  the 
free  escape  of  blood  or  of  matter,  must  be  freely  divided. 

"  Counter-openings  must  be  made  at  once,  or  at  an  early  period  after 
the  formation  of  matter,  to  insure  its  easy  escape  (and  in  certain  casa 
a  drainage-tube  must  be  carried  through  both  wounds). 

"  The  limb  must  be  placed  in  an  easy  position,  and  not  confined  bj 
tn/ht  bandages  or  forcibh/  extended  by  apparatus. 

"The  inflammation  must  be  controlled  by  constitutional  and  local 
means,  and  especially  by  the  use  of  water  lotions  whenever  their  em- 
ployment is  practicable." 

Fig.  253. 


Author's  movable  canvas. 


If  joints  are  implicated  seriously,  and  an  attempt  is  still  made  to  save 
the  limb,  the  joint  surfaces  must,  l)e  laid  freely  open,  so  as  to  prevent  all 
possi])ility  of  the  confinement  of  blood,  serum,  or  pus;  and  the  joint 

*  Treatise  on  Military  Surijcerv,  by  Frank  Hitstings  Hamilton.     1  vol.,8vo.     Pub- 
lished by  IJailliere  Brothers.  New  York,  1861;  also  enlarged  ed.  of  same  work  in  1805. 
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St  be  placed  perfectly  at  rest,  without  adhesive  strips,  bandages,  or 
f  apparatus  which  shall  compress  the  limb  or  embarrass  its  circulation. 
I  do  not  know  that  it  is  necessary  to  speak  more  particularly  of  the 
Mment  of  gunshot  fractures,  unless  it  be  to  say  that  I  still  give  the 
*ference,  in  fractures  of  the  femur,  to  the  straight  position.  In  most 
868 1  have  preferred  my  own  apparatus,  already  described  when  speak- 
f  of  fractures  of  the  thigh  in  general,  with  moderate  extension ;  and 
moderate  extension  is  to  be  understood  such  as  may  be  effected  with 
m  five  to  ten  pounds. 

Fio.  254. 


Movable  canvas,  with  extengion,  on  "horses." 

K  movable  canvas,  such  as  is  shown  in  the  accompanying  woodcuts 
h  a  hole  in  the  centre,  and  reinforced  by  an  additional  piece  of  canvas 
ere  the  weight  of  the  hips  rests,  will  enable  the  surgeon  to  move  his 
ient  and  clean  the  bed  when  necessar^^  The  standard  which  sui)ports 
!  pulley  can  be  received  in  a  slot  in  the  frame. 

An  apparatus  similar  to  this  was  used,  during  our  late  war,  in  the 
ttcoln  General  Hospital  at  Washington. 

I  have  also  used,  with  the  movable  canvas,  and  upon  an  ordinary 
1,  Hodgen's  apparatus,  or  *' cradle,"  as  he  terms  it,  and  have  found  it 
ceedingly  useful,  and  much  preferable  to  any  form  of  double-inclined 
uie,  whether  suspended  or  not.  The  cradle  is  simply  a  skeleton-box, 
the  length  of  the  thigh  and  leg,  made  of  light  strips  of  wood.  Across 
?  two  upper  bars  are  laid,  transversely,  cloth  bands,  upon  which  the 
lb  is  laid  at  full  length.^ 

Of  gunshot  fractures  of  the  femur  many  hundreds,  probably  many 
usands,  during  and  since  the  close  of  our  civil  war,  have  come  under 
observation;  but  of  these,  only  92  have  been  made  the  sulyect  of 
ecial  record.  Of  this  number,  7o  were  fractures  of  the  shaft  of  the 
ur;  9  being  fractures  of  the  upper  third  ;  30  of  the  middle  third;  and 

*  Hodgen,  Treatise  on  Military  Surgery,  by  the  author,  )).  408. 


618 


GUNSHOT    FRACTURES. 


30  of  the  lower  third.  Nearly  all  of  these  fractures  were  caused  by  4*  | 
conical  rifle-ball.  They  were  treated  in  various  Federal  and  Confedcnto  \ 
hospitals  by  a  great  variety  of  methods,  and  under  a  variety  of  carw**  i 
stances,  which  latter  were  sometimes  fevorable  and  sometimes  unfcw* ' 

Fig.  255. 


Fig.  256. 


Hodgen's  apparatus  for  gunshot  fractures  of  the  thigh. 

able.     The  results  may,  therefore,  be  regarded  as  furnishing  a  fair  to 
for  conclusions  as  to  what  may  reasonably  be  expected  in  army  surgery, 
or  during  the  progress  of  a  great  war.     1  have  a  strong  conviction,  ho*' 
ever,  that  if  in  an  equal  number  of  cases  the  straight  position,  with 
moderate  extension,  were  to  be  employed,  and  the  circumstances  were* 
favorable  as  are  usually  found  in  civil  hospitals,  the  results  would  be 
considerably  better  than  are  here  shown.^     Indeed,  my  own  recorW 
cases  show,  in  a  marked  degree,  the  advantages  of  the  straight  poeitkio, 
with  slight  extension,  over  the  double-inclined  planes.     In  a  number «  | 
these  eases,  while  the  limb  was  flexed,  the  shortening  and  bending  were  | 
excessive,  and  tlie  substitution  of  Buck's  apparatus,  Hodgen's,  or  my  | 
own,  has  made  at  once  a  great  improvement  in  both  reganls,  b€«4l  j 
contributing  manifestly  to  the  comfort  of  the  patients.  j 

Tlie  average  shortening,  in  those  fractures  of  the  shaft  of  the  femo'  ] 
which  were  measured  ])y  myself  after  union  was  effected,  was,  in  tie  1 
upper  third,  two  inches  and  one-eighth  ;  in  the  middle  third,  two  incbtf 
and  one-quarter ;  and  in  the  lower  third,  a  little  more  than  one  inch  vA 
a  half.     In  the  upper  third  three  were  shortened  two  inches  or  morev 
the  greatest  shortening  being  three  inches  and  one-quarter.      In  the 
middle  third,  twenty  were  shortened  two  inches  or  more,  six  three  inchei 
or  more,  two  four  and  a  half,  and  one  five  inches.     In  the  lower  thiri 
two  were  shortened  two  inches  or  more ;  the  greatest  shortening  being 
two  inches  and  three-quarters. 

In  a  large  proportion  of  the  cases  the  thigh  was  bent  at  the  piunt  ^ 
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are,  the  bend  being  in  most  cases  outwards,  or  to  the  fibular  side  of 
limb.  Where  N.  li.  Smith's  suspension  apparatus  was  used,  the 
I  was  usually  backwards,  while  in  most  of  the  cases  treated  in  the 
Vght  position,  with  moderate  extension,  the  limb  was  nearly  or  quite 
[igbt. 

It  is  somewhat  remarkable  that  in  this  table  of  ninety-two  cases  there 
^  only  three  examples  of  union  delayed  beyond  four  mr.nths,  and  one 
these  patients  was  evidently  about  to  die.  In  a  pretty  large  propor- 
a  of  cases  the  union  was  not  delaye<l  much  beyond  the  usual  period  of 
on  for  a  simple  fracture,  although  the  limb  might  be  much  shortened 
I  crooked,  and  still  discharging  pus,  with  fragments  of  bone  occa- 
lally. 

Lmong  the  cases  which  have  come  under  my  especial  notice  are  a  few 
peculiar  interest,  and  which  deserve  to  be  particularly  mentioned. 
Amb  Lengthened. — Melchior  Brietel,  private  12th  N.  Y.  Volunteers, 
wounded  in  June,  1862,  at  the  battle  of  White  Oak  Swamp,  Va., 
the  fragment  of  a  shell,  which  struck  the  left  leg  three  inches  above 
condyles.  He  was  taken  to  Richmond  as  a  prisoner,  and  about  a 
ith  later  he  was  exchanged  and  sent  within  our  lines.  January  1, 
4,  I  found  him  in  the  Ignited  States  General  Hospital  at  Newark, 
er  the  charge  of  Surgeon  Taylor.  The  wound  was  still  discharging 
ter  occasionally,  and  several  fragments  of  bone  had  been  removed, 
ints  were  not  applied  until  after  his  exchange.  No  extension  was 
r  employed.  At  the  end  of  four  months  he  began  to  walk  about 
1  crutches. 

)n  measuring  I  found  this  limb  lengthened  half  an  inch,  and  this 
isarement  was  confirmed  by  Surgeon  Taylor  and  othei's.  There  was 
anchylosis  at  the  knee-joint. 

t  is  doubtful  whether,  in  this  case,  the  ^shaft  was  broken  across  on- 
ly; if  it  was,  probably  no  displacement  ever  occurred.  The  most 
sonable  supposition  is  that  the  fragment  of  shell  entered  the  bone, 
I  that  it  was  in  the  bone  at  the  time  of  my  last  examination,  and  that, 
Jonscifuence  of  its  presem*e,  the  bony  structure  had  become  hyper- 
ic,  and  had  undergone  hypertrophy  in  the  direction  of  the  axis  of  the 
b. 

Perforating  and  Penetrating  Wounds  of  the  Femur. — James  S. 
ssey,  of  l*:Jth  N.  Y.  Volunteers,  was  wounded  at  Gaines's  Mill,  June 
1862,  probably  by  a  round  ball.  The  ball  entered  the  right  nates 
D  behind,  passing  entirely  through  the  right  trochanter  ;  a  finger 
Id  \)Q  thrust  through  the  round,  smooth  hole  in  the  })one.  When  I 
him,  three  months  after  the  accident,  at  Baltimore,  under  the  care 
'Urgeon  Hasson,  the  wound  was  still  discharging  pus,  but  in  no  other 
was  the  injury  causing  either  local  or  general  disturbance 
.t  the  same  time,  also,  my  attention  was  called  to  the  ca.se  of  Henry 
er,  20th  Mjiss.  Volunteers,  who  was  wounded,  June  80,  1862,  at  the 
le  of  White  Oak  Swamj),  Va.  A  ball  had  entered  the  lower  end  of 
Femur,  near  the  joint,  in  front,  but  did  not  pass  through,  and  had 
up  to  this  time,  been  found.  Three  months  had  passed  since  the 
x  "Was  received,  and  the  wound  was  iiow  entirely  closed,  the  knee- 
being  anchylosed ;  but  in  other  respects  the  condition  of  the  limb 
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was  almost  normal.  At  no  time  was  there  much  inflammatioD  oft- 
soft  parts  in  the  neighborliood  of  the  injured  structures. 

Sergeant  Lewis  Monell,  of  the  119th  N.  Y.  Volunteers,  was  woia.3 
July  1,  1863,  by  a  ball,  which  entered  on  the  outside  of  the  left  ti^ 
within  one  inch  of  the  lower  end  of  the  femur,  passing  forwank,  ifl 
emerging  in  front  above  the  patella.  Four  months  after  the  accidcori 
found  him  at  the  Fifty-first  Street  United  States  General  Hospital,  New 
York  City.  Several  fragments  of  bone  had  escaped ;  the  limb  wis  beil 
to  an  acute  angle,  and  pus  was  still  discharging  from  the  wound.  Thai 
wa«  no  effusion  into  the  joint,  and  his  ultimate  recovery  seemed  to  W 
assured. 

H.  0.  C.  was  a  private  in  the  French  army  in  the  Crimea,  whcnki 
was  wounded  in  his  left  leg  by  a  ball  which  passed  through  the  b«t 
from  before  backwards  just  above  the  patella.  Synovia  with  po8  &• 
charged  for  several  months,  and  three  small  fragments  of  bone  escipei 
In  seven  months  the  wound  became  permanently  closed.  AVhai  I  cM- 
ined  the  limb  in  1864  the  joint  was  a  little  deformed,  and  slightly  ancky 
loseil,  but  in  other  respects  sound. 

These  examples  of  recovery  after  gunshot  injuries  of  the  femur  in  tb 
vicinity  of  the  knee-joint  must  be  understood  to  constitute  rare  ex«^ 
tions  to  the  rule.  In  most  cases  such  perforations  have  been  ac«» 
panied  with  longitudinal  fissures  involving  the  joint,  as  is  illustrated  ii 
Fig.  1  of  this  volume;  and  attempts  to  save  the  limbs  have  resulted ii 
the  loss  of  the  lives  of  the  sufferers. 

Fracture  from  DueUing  Pistol ;  Recovery  without  Lamenen*^ 
the  somewhat  famous  duel  fought  between  J.  C.  Breckenridge  awl 
Frank  Leavenworth,  on  Navy  Island,  June  7,  1855,  with  duelling  pis- 
tols, at  ten  paces,  Breckenridge  was  shot  in  the  calf  of  the  leg,  ^ 
Leavenworth  through  both  thighs.  After  Leavenworth  fell  he  wi 
carried  in  a  small  ])oat  to  a  point  known  as  Fort  Schlosser,  on  tin 
American  side  of  the  Niagara  River,  and  placed  in  a  wooden  cabin,  tin 
only  tenement  in  the  place.  I  was  at  once  summoned,  but  did  wK 
reach  there  until  the  following  day.  Di-s.  Grimes,  Church,  and  Wiw 
were  already  present.  We  found  that  the  bullet  had  entered  hu»  righ 
thigh  about  eight  inches  above  the  knee,  and  passeil  through  the  W 
in  front  of  the  bone.  The  ball  then  entered  the  left  thigh  a  littk 
farther  back  and  a  little  lower  down,  striking  the  femur  and  breaking  it 
a])ont  ^w  or  six  inches  above  its  lower  end.  Here  the  ball  was  arrested, 
probably  being  deflected  and  becoming  lodged  in  the  flesh,  and  it  «* 
never  found :  nor  did  it  ever  afterwards  cause  any  trouble. 

I  visited  Leavenworth,  in  consultation  with  Drs.  Ware  and  Chureki 
once  or  twice  each  week  until  his  recover}'  was  complete.  During  t» 
first  few  days  no  apj)aratus  was  applied,  but  the  broken  limb  vas  ^^ 
ported  liy  junks,  and  both  limbs  were  kept  cool  and  moist  with  evtp(> 
rating  lotions.  On  the  eight  day  a  long  side-splint  was  appli*' 
(Boyers).  with  a  perineal  band  for  counter-extension,  and  a  sen?'  w 
extension.  The  amount  of  extension  was  varied  from  day  to  day,  ^M 
it  was  never  more  than  could  be  comfortably  borne.  Still  later,  she 
side  or  coaptation  splints  were  applie<l.  At  the  end  of  eight  week>t 
long  splint  or  extending  apparatus  was  remove<l,  and  a  few  days  a( 
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^HloaptaUitii  ?j>liriM.  Eleven  week^s  after  the  uecirlent  he  wn**  on 
^Hktie-s,  The  femur  was  tlieu  found  .shortened  half  an  iiich,  ami  per- 
mclh'  straight. 

I  Mr.  Leavenworth  survived  this  injury  many  yearn,  and»  althougli  he 
lid  11  very  aetive  life,  he  never  suffered  any  incoiivenieuee  from  the 
Iroatid.s  in  either  limb,  and  his  gait  was  perfect. 

I  It  is*  prohahle  that  in  this  ca.se  there  was  no  comminution  of  the  hone; 
Ind  I  think  the  same  tiling  has  hsipftetied  im^ler  my  observation  several 
pmeK,  where  the  femur  has  been  broken  by  a  round  ball,  or  by  a  conical 
ptiM  who!^e  force  was  nearly  expeiKle«-l.  A  conical  ball  at  short  range^ 
Wicn  it  strikes  the  shaft  of  the  femur  fairly,  can  never  fail  to  cause 
extensive  comminution. 

Miaitih'8  remainuH/  in  the  Rone. — Lieutenant  Chatii plain  (subsc<[ueTirly 
Comraodore)  wa^  wounded  by  a  bullet,  in  IHl^S,  during  a  sortie  from 
Fort  Erie,  on  the  Niagara  frontier,  Tlie  ball  entered  about  the  middle 
of  his  thigh  and  buried  itself  in  the  bone.  Subsequently  Dr.  Williiim 
Gil»son,  of  Phihidelphia,  and,  still  Inter,  Dr.  Nathan  .Smith,  of  New 
Haven,  attempteii  the  removal  of  tlie  ball,  but  without  success.  • 

During  all  of  his  long  and  aetive  life  his  limfi  continued  to  give  him 
rious  trouble  at  ititervals,  ami  I  was  several  times  called  to  open  al> 
sses  which  had  sjnidenly  foniied,  but  I  was  never  able  ti>  find  the  baU. 
The  limb  wa-s  finii,  somewhat  shortened^  and  strongly  rotateil  outwards 
at  tlie  [mint  of  fracture. 

Lieutenant  Charles  Pay  son,  aide-de-camp  to  General  Devins,  was 
wnunded  by  the  fragment  of  a  shell  while  leading  n  charge  uptin  a 
jjorlion  of  the  enemv's  lines  at  the  battle  of  ( V>ld  Harbor,  Va.,  June 
1.  1sij4. 

The  missile  entered  nlmnt  the  middle  of  the  left  thigh,  bi^enking  and 
comminuting  the  bone.  Surgeon  Rice,  of  the  25th  Mtiss.  Voluuteei's, 
fEDOved  on  the  same  day  one  fragmetit  of  bone  about  two  inches  in 
ngth  by  half  an  incli  in  bread th,  but  the  piece  of  shell  could  not  be 
^tind.  On  the  third  ^lay  he  was  taken  to  Chesapeake  Hospital,  near 
Fortress  Monroe.  Subsefjuently  the  surgeon  in  charge  removetl  with  a 
mw  portions  of  both  fragtuents. 

October  24th,  netirly  five  months  after  the  receipt  of  the  injury,  I 

as  summoned  to   the  hospital  to  see  Lieutenant   Pay  son   in   consul  ta- 

i4>n.     I  found  the  limb  suspende<!  m   Smith's  anterior  sfilint.  the  two 

^Ikf  par  a  ted  ends  of  the  broken  femur  pointing  backwards  at  an  angle  of 

45°.  and  nearly  projecting  from  the  wound.     This  is  the  position  which 

I  have  seen  the  fnigments  take  in  very  many,  probably  in  a  majority, 

of  the  gunshot  fractures  of  the  shaft  of  the  femur  treated  by  this  ap- 

ratus;  and  which  vicious  position  the  surgeon  had  in  vain  sought  to 

revent  in  the  case  of  Lieutenant  Payson. 

Having  removed  three  or  four  detached  fragment's  of  dead  lione,  we 

laid  the  lind>  in  a  straight  positioti  upon  a  F^Klgen's  splint  or  cradle, 

while  permanent  extension  was  made  with  a  weight  and  pulley  secured 

to  the  leg  by  adhesive  strips.     The  amount  of  extension  emjdoye<I  was 

fight  pounds.     The  fragments  were  now^  in  line,  and  the  patient  declared 

that  he  was  much  more  eoinfortahle, 

March  31,  186."),  five  ujonths  after  this  change  in  the  mode  of  dressing 
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ba3  been  adopted,  he  was  brought  to  New  York  greallr  hii|iroT«j  fl 
health,  the  bone  firmly  iniited,  witli  a  slight  outwttni  bend  at  du*  fcuH 
fnieture,  and  shortened  six  and  a  Im)f  inches,  and  with  iilui«i*tt  compUH 
:mchylosih£  of  the  kne*e-joiut.  H 

From   this  tiaie  Lieutenant   Pay>*on   reiuained  <•'  titki»*t  i^ 

ehiu'ge  for  two  or  tln'ee  YcurB,  when  at  length  the   ^^  •eoiBie  wvi 

manently  closed,  and  Lis  liealtli  was  completely  reestaldinhwl  In  dH 
Mieanwhile,  however,  ufter  his  return,  to  J^ew  xork,  the  original  w«i|^| 
discharged  more  or  lei*8  (Xinstantly^  and  oceasionally  abscesftes  of  f^H 
ftiderable  nize  were  formed  which  liad  to  be  opened.  On  the  8tb  of  ^H 
V ember,  lSfj5,  .seventeen  nionth.s  after  the  wound  was  reoeivewl*  it  ^H 
my  i^ood  ftirtniic  to  ch."trt't  the  jjosition  of  the  fragment  of  shell  "w^li^l 
had  caused  all  thii?  trouble,  I  bad  searched  for  it  many  times  l>efiiH 
but  on  this  ocaision  a  Nekton's  probe  di^dosed  an  iron-rust  mark^f 
which  I  was  guided  to  lU  bed  in  the  centre  of  the  bone,  and  from  wUH 
it  was  at  once  remove<l.  ^M 

As  supplemenUiry  to  this  cliapter,  it  seems  pro[K>r  lo  add  a  b^| 
trsume  <>f  the  .^tatistlcH  of  the  late  civil  war,  drawn  from  the  rq*<»ru^| 
the  Surgeon-General,  made  in  I8O0  and  in  1867.'  ^M 

Of  4107  gunshot  wounds  of  the  face,  1579  were  accoinpanicKl  i^H 
fractures  of  the  facial  bonei*.  Of  these  latter,  107  died,  and  81*1  ^^M 
covered.  The  remainder  jire  undetermined.  Secondary  hiemorrhagtH 
.said  to  have  been  tlie  most  fre<|uent  cause  of  death,  ^^^B 

Of  IHT  examples  of  gunshot  injuries  of  the  spine  (not  incltidiii^H^| 
in  which  the  chest  or  abdomen  was  penetrated),  180  died.  iJ>ix  dfll^H 
reported  as  having  recovered  were  examples  of  fi^acture  of  the  tniu?(vri^| 
or  spinous  processes.  The  seventh  is  that  of  a  soldier  wounded  at  CliidH 
amauga,  September  20,  18G8,  by  a  nnisket-ball.  which  fracture<l  t|H 
spinous  |)rocess  of  the  fourth  lumbar  vertebra,  and  penetrated  the  vri1^| 
bnil  canal.  The  ball  nnd  fragments  of  bone  were  extractcnl,  antl  ^i^H 
year  after  he  was  n^ported  as  *' likely  to  recover.'*  ^M 

(President  James  A.  Garfield  was  shut  by  the  Jissassin  Giiiteati,  Julr^f 
1881.  The  weapon  employed  being  a  '^bulldog"  pistol  of  large  iil^| 
which  was  fired  at  short  range,  the  ball  entering  his  body  on  the  rijjIH 
side,  about  three  and  one-half  inclies  from  the  spine*  Its  diri^^hon,  afti^ 
penetrating  the  musi-uhir  parietes,  could  not  be  detennined.  Imnicdt- 
ately  upon  receipt  of  the  injury  he  comphiined  of  sharp  pain?  in  hi* 
right  foot  and  ankle,  and  later  he  felt  similar  pains  in  tlie  left  ntikl^H 
with  slight  pains  in  the  right  scrotum.  These  pains  gradually  sub?ide<^H 
and  after  a  few  days  disappeared  altogether.  Beyond  this  then*  ^^^^ 
never  at  any  time  a  symptom  pointing  to  an  injury  of  the  spine.  ?mH 
degree  of  paralysis  ever  ensued*  President  Garfield  died  September  19^| 
1881,  eleven  weeks  after  the  rw^eipt  of  hia  injury.  The  autopsj  dilH 
closed  the  following  facts:  ^M 

The  ball,  after  peneti-ating  the  thoracic  wall  at  the  tenth  intero<^ti^l 
»*pace,  and  fractin^ing  the  adjacent  ribs,  piissed  through  tlie  c:onnectiT^H 
tissue  and  fat  behind  the  upper  edge  of  the  right  ki*ljiey.  withntt^B 
wounding  the  liver,  jjerfonited  tite  psoas  fiiseia,  and  the  p*i>as  mn^^^H 
muscle  near  its  attachment  to  the  first  lumbar  vertebra,  and  [leQ^Mj^^ 

'  Circulur  Nu.  6  Surgeon -Genemrfe  Office ;  aUo  Circubr  V«a  t     ^^^^| 
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what  displaced.  Several  dt^p  fissures  extended  from  the  track  of  i 
bullet  into  the  lower  part  of  the  body  of  the  twelfth  dorsal  verteb 
Others  extended  through  the  first  lumbar  vertebra  into  the  interverteb 
cartilage  between  it  and  the  second  lumbar  vertebra.  Both  this  cartili 
and  that  next  above  were  partly  destroyed  by  ulceration.  A  number 
minute  fragments  from  the  fractured  lumbar  vertebra  had  been  dri^ 
into  the  adjacent  soft  parts. 

It  was  further  found  that  the  right  twelfth  rib  also  was  fractured  a 
point  one  inch  and  a  quarter  to  the  right  of  the  transverse  process  oFn 
twelfth  dorsal  vertebra ;  this  injury  had  not  been  recognizcNi  daring  V6 

On  sawing  through  the  vertebra,  a  little  to  the  right  of  the  met£u 
line,  it  was  found  that  the  spinal  canal  was  not  involved  by  the  track  rf 
the  ball.  The  spinal  cord  and  other  contents  of  this  portion  of  if 
spinal  canal  presented  no  abnormal  appearances.  The  rest  of  the  spinil 
cord  was  not  examined. 

Beyond  the  first  lumbar  vertebra  the  bullet  continued  to  go  to  thelefi, 
passing  behind  the  pancreas  to  the  point  where  it  was  found.  Here  i 
was  enveloped  in  a  firm  cyst  of  connective  tissue,  which  contained  be 
sides  the  ball  a  minute  quantity  of  inspissated,  somewhat  cheesj  ]»i» 
which  formed  a  thin  layer  over  a  portion  of  the  surface  of  the  W 
There  was  also  a  black  shred  adherent  to  a  part  of  the  cyst-wall,  whkk 
proved  on  microscopical  examination  to  be  the  remains  of  a  blood-dflt 
For  about  an  inch  from  this  cyst  the  track  of  the  ball  behind  the  ptf- 
creas  was  completely  obliterated  by  the  healing  process.  Thence,  as  k 
backward  as  the  body  of  the  first  lumbar  vertebra,  the  track  wa?  ffle^ 
with  coagulate<l  blood,  which  extended  on  the  left  into  an  irregular  sspi* 
rent  in  the  adjoining  adipose  tissue  behind  the  peritoneum  and  above  tk 
pancreas.-  The  blood  had  worked  its  way  to  the  left,  bursting  finiDr 
through  the  peritoneum  behind  the  spleen  into  the  abdominal  caviit. 
The  rending  of  the  tissues  by  the  extra va.siition  of  this  bloo<l  witf  ©• 
doubtedly  the  cause  of  the  paroxysms  of  pain  which  occurred  a  short 
time  before  death. 

The  fatal  hiemorrhage  proceeded  from  a  rent  nearly  four-tenths  of  tf 
inch  long  in  the  main  trunk  of  the  splenic  artery,  two  inches  and  a  m 
to  the  left  of  the  coeliac  axis.  This  rent  must  have  occurred  at  letf^ 
several  days  before  death,  since  the  everted  edges  in  the  slit  in  the  ves» 
were  united  by  firm  adhesions  to  the  surrounding  connective  tissue,  tba* 
forming  an  almost  continuous  wall  bounding  the  adjoining  portion  of  th* 
blood-clot.  Moreover,  the  peripheral  portion  of  the  clot  in  this  vicini^ 
was  disposed  in  pretty  finu  concentric  layers.  It  was  further  found  tb*^ 
the  cyst  below  the  lower  margin  of  the  pancreas,  in  which  the  huU^ 
was  found,  was  situated  three  inches  and  a  half  to  the  left  of  the  cteli^ 
axis.^) 

*  See  official  report  of  the  autopsy ;  made  at  Elberon,  Long  Branch,  X.  J.,  Se^ 
tcmber  20,  1S81,  eighteen  hours  after  death,  by  D.  S.  Lamb,  of  the  Armv  Medic 
Mu.-eum,  Actint:  Asst.  Surgeon  U.  S  Army,  in  the  presence  of  the  attenclin^  pih 
sicians  and  surgeons— Joseph  K.  Barnes,  Surgeon-General  U.  S.  Army  ;  J.  J.  \VAx' 
ward,  Surgeon  U.  S.  Army;  D.  W.  Hliss,  M.D.  ;  Robert  Revburn,'M.D. :  and 
the  consulting  surgeons — 1).  Hayes  Agnew,  M.D.,  and  Frank  ft.  Hamilton.  M.D. 

The  reix>rt  was  signed  also  by  Andrew  H.  Smith,  M.D.,  who  was  present  a 
representative  of  the  con>ner  of  the  State  of  New  Jersey. 

See,  also,  the  author's  summary  <)f  the  President's  case,  Med.  Gftz.,  Oct.  18S1, 
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^o9  gunshot  wounds  of  the  pelvis  (not  inchiding  those  in  which 
P^ominal  cavity  was  penetrated),  77  died  and  97  recovered.  In  the 
^^^cler  the  result  is  not  ascertained.  In  256  cases  the  ilium  alone 
'  ^^3ured ;  in  19,  the  ischium  alone ;  in  12,  the  pubes ;  in  32,  the 
^'^  ;  and  in  40  cases  the  lesions  extended  to  two  or  more  portions  of 
^y^tiominata.  Pyaemia  was  a  frequent  cause  of  death. 
^  1689  gunshot  fractures  of  the  humerus,  436  died,  and  1253  recov- 
<*^»  Nine  hundred  and  ninety-six  of  these  1689  cases  were  treated  by 
tt^putation  or  resection,  with  a  mortality  of  21  per  cent.  In  693  cases 
tJw  conservative  treatment  was  adopted,  with  a  mortality  of  30  per  cent. 

Of  68  cases  in  which  attempts  were  made  to  save  the  limb  after  gun- 
■kot  injury  of  the  hip-joint,  without  resection,  all  died.  (I  have  seen  two 
^•ses  of  successful  treatment  of  these  accidents  by  the  conservative  plan, 
«nd  others  have  been  reported.) 

Fifty-three  amputations  at  the  hip-joint,  made  by  surgeons  in  the  Fed- 
Bnd  and  Confederate  armies,  including  also  reamputations,  gave  seven 
nocessful  results.     The  fate  of  two  is  uncertain. 

Sixty-three  excisions  at  the  same  joint,  made  by  Federal  and  Confed- 
ante  surgeons,  furnished  five  successful  cases. 

Three  nundred  and  thirty  cases  of  gunshot  fracture  of  the  upper  third 
if  the  femur,  in  which  neither  amputation  nor  resection  was  practised, 
gave  a  mortality  of  71.81.  Thirty-two  cases  in  which  amputation  was 
Bade  gave  a  mortality  of  75  per  cent.  Twenty-two  in  which  resection 
lag  made,  gave  a  mortality  of  81.18.  (I  have  rejected  three  cases 
pren  in  the  report  as  cured.  Two  of  these  were  resections  of  the  head, 
and  one  was  merely  a  ''  rounding  off  of  sharp  edges.") 

Two  hundred  and  thirty-two  cases  of  gunshot  fractures  of  the  middle 
Aird,  treated  without  amputation  or  resection,  gave  a  mortality  of  55.46. 
Smety-three  treated  by  amputation  gave  a  mortality  of  54.83.  Fifteen 
treated  by  resection  gave  a  mortality  of  86.66. 

One  hundred  and  seventy-three  gunshot  fractures  of  the  lower  third, 
treated  without  amputation  or  resection,  gave  a  mortality  of  57.79.  Two 
hundred  and  forty-three  amputated — mortality  46.09.  Two  resected — 
both  died. 

Of  308  gunshot  wounds  of  the  knee-joint,  with  or  without  fracture, 
treated  without  amputjition  or  resection,  258  died — mortality  83.76.  Of 
the  50  which  recovere<l  there  were,  however,  only  six  or  eight  in  which 
we  testimony  is  unec^uivocal  that  the  joint  was  opened.  Of  452  ampu- 
tated, 331  died— mortality  73.28.  Of  10  resected,  0  died— mortality 
*0  ner  cent. 

Of  696  gunshot  fractures  of  the  leg,  169,  or  24  per  cent.,  were  fatal. 

No  analyses  have  been  made  of  fractures  of  the  smaller  bones. 

It  is  much  to  be  regretted  that  in  these  comparative  analyses  of  the 
treatment  of  gunshot  fractures,  except  in  the  case  of  the  hip-joint,  by 
the  three  methods,  it  is  not  stated  whether  the  amputations  or  resections 
were  primary  or  secondary.  In  all  secondary  amputations  and  resec- 
tibns,  which,  for  aught  that  appears,  may  have  constituted  a  majority  of 
the  whole  number,  the  conservative  treatment  had  been  tried  and  had 
ailed,  and  the  deaths  whicli  folIowe<l  ought  in  justice  to  l)e  charged  to 
onservatism,  and  not  to  the  operation.     As  the  rejjorts  now  stand,  they 

40 


626 


rOT    FKACTC  ItL^ 


are  of  little  or  of  uo  importance  in  determining  the  relative  value  of  e^m* 
servative  and  operatiYe  treatments 

From  the  reportv'?  of  the  Confederate  aimy,  as  publislietl  in  the  CV»- 
federate  StateB  Medical  Journal,  we  leani  that  of  221  casrs  «»f  giin^bol 
fractures  of  the  thi^h,  trejited  without  amputatiou  or  restKrtiim,  lUo  dirt! 
and  116  recovered.  The  shortest  period  of  reeovery  was  41  ilav;* :  tfa* 
longest,  255  days ;  the  average,  104  days.     The  shortest  |>eriod  of  fiitat 


Fig. 


Flo.  260. 


Ounsbot  frftclure  of  thtgfa.    (Aatbor'seoUtetioii,) 
Side  vioir.  Proot  ri«w« 

termination  w^a.'^  one  day :  the  lougest,  185  dtty» ;  average,  i>2  <Ia7^- 
Greatest  shortening,  five  inches ;  le4ist,  half  an  inch  :  average^  uii«  tui^k 
and  nine-tenths.* 

Of  507  amputations  for  gunshot  fracture.^  of  the  thigh,  250  recovettd.^ 

»  Richmond  Med.  Journ.,  Ft*b.  1866.  from  Oonfedemte  States  M«d.  Joum. 

^  Ibid..  Janimry,  Wm,  p,  52. 
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DISLOCATIONS. 


CHAPTER  I. 

GENERAL  CONSIDERATIONS. 

§  1.  General  Division  and  Nomenclature. 

A   DISLOCATION  is  the  displacement  of  one  bone  from  another  bone  or 
cartilage  at  the  place  of  natural  articulation. 

Dislocations  may  be  divided  into  accidental  or  traumatic,  spontaneous 
-.  or  pathologic,  and  congenital. 
[  -Our  remarks  upon  the  etiology,  pathology,  symptomatology,  prognosis, 
I  and  treatment  of  these  injuries  must  be  considered  as  applicable  onlv  to 
[  accidental  or  traumatic  dislocations,  unless  the  fact  is  in  any  case  otlier- 
t    urise  stated. 

Accidental  dislocations  are  those  in  which  the  bones  have  suffered 

■   displacement  in  consequence  of  the  application  of  a  sudden  force ;  and 

[  aiiTgeons  have  divided  these  accidents  into  Complete  and  Partial,  Simple, 

^    Compound  and  Complicated,  Recent  and  Ancient,  Primitive  and  Con- 

aecutiTe. 

A   complete  dislocation  is  one  in  which  no  portions  of  the  articular 
sarfikces  remain  in  contact. 

A  partial  dislocation  is  one  in  which  the  articular  surfaces  are  not 
completely  removeil  from  each  other. 

A  simple  dislocation  is  that  form  of  the  accident  in  which  the  bone  has 
only  slid  from  its  articulation,  and  is  accompanied  with  the  least  or  only 
an  average  amount  of  injury'  to  the  soft  parts  or  to  the  bones  adjacent 
to  the  joint. 

A  compound  dislocation  implies  that  the  articulating  surface  of  the 
bone  has  been  thrust  through  the  flesh  and  skin ;  or  that  in  some  other 
way  a  wound  has  been  made  which  communicates  with  the  joint. 

Complicated  dislocation  is  a  term  employed  by  some  writers  to  desig- 
nate a  condition  wholly  differing  from  a  compound  dislocation,  or,  in  some 
cases,  a  condition  of  extra  complication.  Thus,  a  simple  dislocation  may 
be  complicated  with  a  fracture,  or  with  the  laceration  of  an  important 
bloodvessel,  etc. ;  and  a  compound  dislocation  may  be  complicated  in  the 
same  way,  and  with  the  addition,  perhaps,  of  extensive  laceration  and 
destruction  of  integument,  muscles,  nerves,  etc. 

A  recent  luxation  has  taken  place  within  a  period  of  a  few  days,  or, 
at  most,  of  a  few  weeks ;  and  an  ancient  luxation  has  existed  during  a 
longer  period.     The  exact  point  of  time  at  which  a  dislocation  shall  be 
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culled  recent  or  aueient  is  not  fully  determined  by  mirgeoiuk  tml 
application  of  these  teniKS  is  therefore  always  somewhat  arhitmry. 

A  primitive  luxation  is  a  luxation  in  which  die  bone  rcmain^^  ne 
or  precisely  in  the  position  into  which  it  was  at  first  ihrown;  iiliilel 
secondary  or  consecutive  luxation  is  one  in  which  the  bone  bfts  gab 
(|ueutly,  in  coasequence  of  the  action  of  the  muscles^  or  froin  uskmc 
effoits  at  reduction,  or  from  some  other  cause,  changed  itg  petition  fiifi. 
ciently  to  entitle  the  accident  to  a  new  designation,  Thui*  a  primilirf 
dislocation  upon  the  ischiatic  notch  may  become  a  secon<lary  diflocaooft 
upon  the  dorsum  ilii,  or  the  reverse, 

§  2.  General  Predisposing  Causes. 

Age. — According  to  Malgaigne^  whose  conchis?ions  are  ba,»ie<l  uy*m  i 
analysis  of  six  hundred  and  forty-three  cases,  dislocations  are  very 
in  infancy,  only  one  having  oceun-ed  under  five  years;  but  the  frcvjorofT 
increases  gradually  up  to  the  fifteenth  year,  fi*om  this  period  more 
up  to  the  sixty-fifth  year,  and  from  this  time  onward  again  dielo 
become  more  rare.     He  ha.s  mentioned  none  after  the  ninetictlP 
and  the  period  of  greatest  frequency  is  between  the  thirtieth  anil  *ht 
fiftlj  year.     To  this  middle  period  belong  four  hundred  and  seven  of  : 
whole  number. 

.  Kroulein'  fi-om  an  analysis  of  400  eases  has  constructed  the  folloino| 
table : 


ArticutatioUi*.  l-lU  yr*. 

Hip i 

Knee, ... 

Foot, 

Metatarso-phaliintr^al,  , 

Shoulder,    .     .     / 

Elbow,  .....  81 
Handf  ..,,...,. 
Metjicarpoph  ilangen  1 ,  0 
Interphaliiiigeal,  .  .  1 
Stem  o- clavicular,  .  .  1 
Acrumioclftviculflr, 
Lower  jaw, 
Spinp,     .     ,     ,     , 


11-20.     21-30, 
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2 
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5 
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41-50.    51-ft<». 
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4 

J 
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2 

86 


ftl-T0. 
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1^ 
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44 


m 


88 


♦Jo 


00 


48 


28 


The  inference  from  the^e  unalyt«es  may  be  thu8  briefly  stated:  »g^>>] 
a  general  predii^pt»8ing  mune,  \^  most  active  in  middle  life,  and  leiitj 
active  in  itdvanced  and  in  early  life. 

It  is  profjer,  however,  to  ob8erve  that  while  such  statisticj?  maT  1 
relied  upon  as  indicating  the  relative  frequency  of  these  accidents  at  < 
ferent  periods  of  life,  they  eannrtt  be  regarded  as  determining  ahsolutt^lyl 
the  value  of  age  alone  as  a  predisposing  cause,  since  the  direct  or  exciiiugl 
causes  may  be  more  active  at  one  perioil  than  another,  and  lu  «<>tt 
mea.sure  these  latter  causes  may  be,  and  doubtless  are,  i^e^jionaible  f^ 
such  results. 


"  Kronlein,  Luxationen,  Beustche  Cbir  Von.  BillToUi  u.  Liiecke,  1S82,  p.  ft, 
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'^tituUon  and  Co7idition  of  the  Muscles  and  Ligaments. — It  may 
^ted  as  a  general  fact  that  persons  of  feeble  constitutions,  and  whose 
cdar  systems  are  much  weakened,  suffer  dislocation  from  slighter 
*«ft  than  those  who  are  in  health,  and  whose  muscular  systems  are 
tt  and  vigorous ;  and  that  a  relaxation  of  the  ligaments  which  sur- 
lid  a  joint,  however  this  may  have  been  occasioned,  predisposes  to 
location.  Thus,  a  paralyzed  and  atrophied  limb  is  predisposed  to 
ition;  a  joint  in  which  the  capsule  has  become  stretched  by  effusions, 
y  violent  extension,  or  weakened  by  laceration  from  a  previous  dis- 
tion,  or  by  ulceration,  or  if  in  any  other  way  the  articulation  is  de- 
ed of  these  natural  protections,  we  need  scarcely  say,  it  is  thereby 
ered  more  liable  to  luxation. 

ill-and-socket  joints,  other  things  being  equal,  are  more  liable  to 
acement  than  ginglymoid ;  but  then  much  more  depends  upon  the 
ive  exposure  of  the  joint  than  upon  its  anatomical  structure,  so  that 
Ibow  is  much  more  frequently  dislocated  than  the  hip ;  the  shoulder- 
,  however,  being,  from  its  position  and  extent  of  motion,  peculiarly 
jed,  and  being  also  a  ball-and-socket  joint,  is,  of  all  others,  most 
^  to  dislocation. 

§  3.  Direct  or  Exciting  Causes. 

icse  may  be  classed  under  two  general  heads,  namely,,  external 
ice  and  muscular  contraction.  The  action  of  certain  ligaments  in 
mining  the  direction  of  some  dislocations,  is  also  a  direct  cause,  but 
subsidiary  to  the  other  causes  named. 

:temal  violence  operates  either  directly  or  indirectly.  When  a 
n  falls  upon  the  knee  and  dislocates  the  head  of  the  femur,  the 
is  said  to  have  acted  indirectly,  and  this  is  by  far  the  most  fre<[uent 

of  dislocation ;  but  when  the  blow  is  received  upon  the  upper  end 
e  humerus,  and  its  head  is  sent  into  the  axilla,  it  is  siiid  to  have 
dislocated  by  direct  violence. 

i8*cular  action  produces  a  dislocation  slowly,  as  in  some  cases  of 
lie  rheumatism,  and  then  it  is  termed  a  spontaneous  or  pathologic 
ration :  or  suddenly,  as  in  the  violent  spasmodic  contractions  which 
Qpany  convulsions ;  or  sometimes  by  the  mere  voluntary  effort  of 
luscles :  and  both  of  these  latter  are  true  accidental  luxations. 
is  verj'  probable  that  external  force  can  seldom  be  regarded  as  the 
cause  of  a  dislocation,  but  that,  in  a  large  majority  of  cases,  mus- 

action  consenting  with  the  shock,  ])erfbrms  an  important  role  in  the 
ry  of  the  accident.  The  limb,  being  driven  obliquely  across  its 
»t  by  the  external  violence,  is  seized  by  the  stretched  and  excited 
les  with  such  vigor  as  to  contribute  not  a  little  to  the  unfortunate 
t.  Thus  it  will  be  found  that  the  same  force  which  is  adequate  to 
reduction  of  a  dislocation  in  the  living  and  healthy  subject  is  wholly 
Bcient  to  accomplish  the  same  in  the  dead :  and  a  man  who  is  fully 
icated  seUkan  suffers  a  dislocation. 
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§  4.  General  SymptomB. 

As  fractures  are  characterized  by  preternatural  mobility  and  crepM 
to  which  may  be  generally  added  the  circumstance  that  when  rediicrf 
the  fragments  will  not  remain  in  place  without  external  support;  ».oa 
the  other  hand,  dislocations  are  characterized  by  preternatural  rigiditT, 
an  absence  of  crepitus,  and  by  the  fact  that  when  reduced  the  bone  Joel 
not  generally  require  support  to  maintain  it  in  position. 

These  three  are  the  usual,  and  they  may  be  termed  the  common,  sij(M 
of  distinction  between  fractures  and  dislocations,  but  no  one  of  themctt 
be  alone  depended  upon  as  positively  diagnostic.  Generally,  when  i 
bone  has  been  dislocated,  we  shall  iGnd  the  limb  in  a  certain  poeitioo, 
which  is  uniform  for  all  dislocations  of  the  same  character,  and  almoit 
immovably  fixed ;  but  when  the  ligaments  and  muscles  about  the  joim 
have  been  extensively  torn,  or  the  whole  body  is  still  suffering  under  tb 
shock,  or  in  any  other  circumstances  where  the  power  of  the  muscles  b 
weakened,  this  rigidity  may  give  pla^e  to  extreme  mobility. 

True  crepitus  does  not  exist  without  fracture,  but  it  is  not  alfij* 
present  in  fractures ;  and  there  is  often  a  sensation  produced  in  the  rub- 
bing and  chafing  of  dislocated  bones  which  very  much  resembles  certiii 
kinds  of  crepitus,  and  by  the  inexperienced  has  been  often  mistaken  fa 
it.     I  allude  to  the  subdued  rasping  sound  or  sensation  which  is  fofflw 
generally  on  the  second  or  third  day,  and  sometimes  earlier,  and  vhiA 
is  the  result  of  fibrinous  effusions,  or,  perhaps,  in  some  instances,  of  ^ 
mere  rubbing  of  firmly  compressed  ligamentous  and  cartilaginous  surlic* 
upon  each  other.     The  crepitus  of  a  recent  fracture  can  be  scarcely  o^^-  1 
founded  with  this  obscure  sensation,  unless  it  is  in  some  cases  of  int-offl*  j 
plete  fracture,  or  of  a  fracture  situated  remote  fi-om  the  surface,  a>  ®  I 
the  case  of  the  hip  ;  but  a  fracture  which  is  a  few  days  old,  whot^e  f^ 
face  has  become  softened  by  inflammation  and  more  or  less  covered  ^^^ 
lymph,  when  tlie  rigidity  is  great,  may  sometimes  deceive  the  rs^^ 
experienced  surgeon ;  so  exactly  will  it  be  found  to  imitate  the  sea**ati^^ 
produced  by  the  chafing  of  an  inflamed  joint,  or  of  closely  approximate^ 
fibrous  surfaces. 

I  have  said  that  a  true  crepitus  does  not  exist  without  a  fracture :  I'* 
then  a  very  minute  fracture,  such  as  the  detachment  of  a  scale  of  l>>^ 
by  the  tearing  away  of  a  tendon  or  of  a  ligament,  may  produce  crepiti^* 
or  even  the  separation  of  a  piece  of  cartilage  may  sufficiently  exjKwe  tP 
bone  to  determine  the  presence  of  this  phenomenon.  These  are,  ho^ 
ever,  no  longer  examples  of  simple  dislocation. 

Nor  are  the  two  inverse  propositions,  in  relation  to  the  retention  «^ 
the  bones  in  place,  invariable  in  their  application.  A  broken  bone,  we\ 
reduced,  does  not  always  manifest  a  tendency  to  displacement ;  nor  A^ 
a  dislocated  limb,  when  restored  to  its  socket,  in  all  cases  maintain  it 
position  without  support. 

The  other  general  signs  of  dislocation  are  pain,  swelling,  and  dis<*olo 
ation.  Tlie  pain  is  generally  more  intense  in  disl(x*ations  than  in  fra 
tures,  the  ex])ande(l  end  of  the  ])one  resting  often  uynm  one  or  mo 
large  nerves,  which  usually,  with  the  arteries,  approach  very  near  tl 
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is  pressure  being  also  greatly  increased  by  the  extreme  tension 
icles.  Not  unfrequently  numbness  and  temporary  paralysis  of 
limb  are  the  consequences.  In  other  cases  the  pain  is  due 
he  pressure  upon  the  muscles  or  to  the  tension  of  the  muscles, 
8,  to  the  tension  of  the  untorn  ligaments  and  capsule, 
ly  the  limb  is  shortened,  but  in  a  few  cases  it  is  found  slightly 
I,  while  the  natural  axis  of  the  bone  with  its  socket  is  always 
If  examined  early,  and  before  the  supervention  of  swelling, 
nd  of  the  displaced  bone  may  be  felt  in  its  unnatural  pasition, 
esponding  depression  may  be  discovered  in  the  situation  of  the 
Q,  especially  if  the  bones  are  superficial. 

§  5.  Pathology. 

section  of  recent  dislocations  produced  by  external  violence, 
capsular  ligaments  more  or  less  torn,  and  also  a  rupture  of 
e  lateral  and  other  short  ligaments,  with  a  complete  rupture  in 
of  some  of  the  tendons  which  immediately  surround  the  joint, 
J  which  are  attache<l  to  the  capsule :  the  muscles,  nerves,  arte- 
through  which  the  bone  in  its  pas&ige  has  passed,  or  u|)on 
\  found  resting,  being  also  contuseil,  stretched,  or  torn  asunder, 
iscription,  however,  does  not  apply  to  dislocations  produce<l  by 
iction  alone,  in  a  majority  of  which  cases  the  capsule  is  only 
and  not  torn,  and  no  lesions  of  other  structures  are  necessarily 

islocation  remains  unrefluced,  the  margins  of  the  old  socket,  in 
>f  enarthrodial  articulations,  become  gradually  depressed,  while 
ity  of  the  socket  is  filling  in  with  a  fibrous  or  bony  tissue,  until 
the  whole  of  this  portion  of  tlie  joint  apparatus  is  nearly  or 
)literate<l.  This  process  is  generally  very  slow,  and  may  not 
mated  until  after  the  lapse  of  many  years, 
same  time,  but  with  much  greater  rapidity,  the  head  of  the  bone 
■  position,  and  the  soft  or  hard  parts  upon  which  it  rests,  are 
5  certain  changes  to  adapt  them  to  their  new  relations,  and  cal- 
some  mejisure  to  restore  the  limb  to  its  normal  functions.  If 
f  the  bone  rests  upon  muscle,  the  cellular  and  fibrous  tissues 
?r  into  the  composition  of  the  muscle  become  condensed  and 
forming   a   shallow  or   elongated   cup,  whose   margins   are 

0  the  neck,  or  shaft  of  the  bone,  and  whose  walls  are  lubri- 
synovia.  If  it  rests  upon  bone,  bv  a  process  of  interstitial 
a  true  socket  is  formed,  sometimes  deep  and  sometimes  shal- 

?  edges,  receiving  additional  ossific  depositions,  become  lifted 
rm  a  rim.  At  the  same  time  the  head  of  the  bone  is  under- 
esponding  changes,  to  adapt  itself  to  the  newly  formed  socket : 
led  or  otherwise  changed  in  form,  and  in  the  progress  of  this 

1  natural  secreting  and  cartilaginous  surfaces  are  gradually 
a  porcelaneous  deposit  taking  its  ])lace.  The  same  kind  of 
»heil,  ivory-like  deposit  is  foun<l  also  in  those  portions  of  the 
t  which  have  ])een  especially  exposed  to  ])ressure  and  friction. 
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Instead  of  the  eburnation,  an  imperfect  fibro-serous  surface  or  synoful 
capsule  may  be  foniied. 

I  have  in  my  cabinet  an  example  of  ancient  luxation  of  the  hip-joint  in 
which  the  head  of  the  femur,  having  rested  upon  the  dorsum  ilii,  ta 
formed  a  nearly  flat  but  smooth  surface — a  kind  of  elevated  platean;  in 
other  cases  I  have  seen  the  margins  of  the  new  socket  so  elevated  « to 
rest  against  the  neck  of  the  femur,  and  completely  lock  it  in. 

Coincident  with  these  changes,  and  in  consequence  partly  of  thedisMe 
of  the  limb,  the  muscle,  and  even  the  bones  sometimes  suffer  a  gniAiil 
atrophy.  In  some  meiisure  these  alterations  may  be  due  also  to  the  pies- 
sure  of  the  dislocated  bone  upon  arterial  and  nervous  trunks,  by  whick 
their  functions  become  partially  or  completely  annihilated,  and  their 
structure  even  may  be  wholly  obliterated.  In  consequence  also  of  the 
inflammation  which  immediately  results,  we  ought  not  to  omit  to  notice 
that  the  trunk  of  a  large  artery  sometimes  becomes  firmly  adherent  to 
the  capsule  or  periosteum  of  a  displaced  bone,  and  its  redaction  i» 
attended  with  imminent  danger  of  laceration  and  of  a  fatal  hsemorrhage. 
Numerous  instances  of  this  grave  accident,  especially  in  attempts  to 
re<luce  old  dislocations  of  the  shoulder-joint,  are  upon  record. 


§  6.  General  Frog^OBis. 

We  shall  study  the  prognosis  of  these  accidents  to  better  advantage 
when  we  come  to  speak  of  the  individual  bones  and  their  various  fonas 
of  dislocation ;  but  it  is  proper  to  state  in  this  place,  generally,  that  veij 
few  joints,  having  been  once  completely  displaced  from  their  socket*  by 
external  violence,  are  ever  so  completely  restoreil  as  not  to  leave  some 
traces  of  the  accident,  for  many  years,  if  not  for  the  whole  of  the  subse- 
quent life  of  the  patient,  either  in  the  i)artial  limitation  of  their  motions, 
or  in  the  diminishe<l  size  and  power  of  the  muscles  of  the  limbs,  or  in  the 
presence  of  an  occasional  arthritic  pain :  the  degree  and  permanence  of 
these  secjuences  depending  upon  the  joint  which  is  the  subject  ofthetii** 
placement,  the  extent  of  the  original  injury,  the  length  of  time  it  ha?  re- 
mained unreduced,  the  means  employed  in  its  reduction,  the  health  and 
condition  of  the  patient,  with  so  many  other  contingent  circumstances  as 
to  preclude  the  idea  of  a  complete  specification. 

If  the  bone  is  not  reduced,  a  permanent  maiming  is  inevitable:  but  it 
is  surprising  how  much,  time  and  the  intelligent  processes  of  nature  can 
eventually  accom]>lish  toward  a  restoration  of  the  natund  functiousi,  espe- 
cially whe|i  aided  liy  a  good  constitution  and  judicious  treatment.  1^ 
the  symmetry  of  form  and  grace  of  motion  are  never  replaced,  the  value 
of  the  limb,  for  all  the  practical  purposes  of  life,  is  not  unfrequentlj 
completely  reestablished. 


S  7.  General  Treatment. 

The  fii'st  indication  of  treatment  is  to  reduce  the  bone.  Whatever  d^== 
lays  may  be  ]>roper  or  justifiable  in  certjiin  cat^es  of  fracture,  such  delaf^ 
are  never  to  be  argued  in  cases  of  dislocation.     The  sooner  the  re«luctio^ 
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ac»  otujilisiiotl  lilt'  bettor.      For  this  purpose  we  ?'es«»rr  at  oiiee  to  such 
ii»ulatiuiL«  or  aiediftiiiciil  contrivances  an  the  nature  of  the  cane  <le- 

mana^ ;  antt  if  tl^e^e  fail,  or  if  ut  the  fij*st  they  are  deenied  insufficient, 
j      we  iovoke  the  aid  of  eon&titutional  mcauM,  or  smch  as  are  calcuhiteti  to 

tlitnitii&h  the  power  and  antagonism  of  the  muiscle^t 
^m  Many  dMoeations  may  he  rcthiccd  promptly  hy  njunipuhition  alone; 
H  which  mode  h  always*  to  he  preferred  when  it  will  prove  .sufficient,  f(»r 
B  ihe  reasons  that  it  is  generally  the  least  jwiinfnl  to  the  patient,  and  the 
^Lltii^t  apt  to  inflict  a<ltlitional  injury  upon  the  tDuscle?*  and  ligaments, 
^H  A  person  wholly  unacquainted  with  anatomy  or  surgery  may  occasion* 
^■Uly  succeed  in  reducing  a  dislocated  limb ;  indeed  it  frequently  ha[»peii8 

that  the  patient  himself,  by  mere  accident  in  getting  up  or  in  lying  down^ 

»dceomplishes  the  reduction:  and  even  in  a  very  large  majority  of  casee, 
force  and  perseverance  will  finally  succeed  by  whomsoever  they  may  be 
em  ploy  e<  I;  bur  the  observing  student  of  surgery  will  soon  discover  the 
difference  betwwn  accident  and  brute  force  on  the  one  hand,  and  intelli- 
I  gent  manipulation  on  the  other.  The  charlatan  hone-setter  docs  not 
^m  often  allow  himifelf  to  fait  unless  the  courage  of  his  patient  give«  out*  or 
Hbe  ignomutly  supposes  the  reduction  to  he  eflTected  when  it  is  not;  but 
H  hh  success,  achieveil  througlj  great  and  unnecessary  sufferings  is  often 
V  obtained,  also,  at  the  expense  of  tlie  limb;  while  the  surgerui.  whose 
knowltKlge  of  anatomy  enables  him  to  understand  in  what  direction  the 
muscles  are  offering  resistance,  and  through  what  ligaments  the  head  of 
.the  bone  must  be  guided,  lif^s  the  limb  gently  in  his  hands,  and  the  bone 
ite  socket  promptly  imd  without  digturhanco,  as  if  it  needed  only 
opportunity  that  it  might  demoristnite  its  williugness  to  return. 
We  must  understand  not  only  what  muscles  and  ligaments  antagonize 
the  rtnl action,  if  we  would  be  most  succ€*ssfuh  but  also  what  muscles,  by 
being  pnwoked  to  contraction,  will  themselve.s  aid  in  the  re<luction.  Iii 
short,  to  become  expert  bone-setters  in  the  department  of  dislocationSj 
one  must  |xi8ses8  a  complete  knowledge  of  the  pliysingnomy  nr  the  ex- 
ternal anpect  of  joints,  acquired  only  bv  repealed  and  careful  examina- 
tions, he  must  be  familiar  with  the  anatomy  and  functions  of  tlie  muscles, 
he  must  understand  thoroughly  the  ligaments,  he  must  have  experience, 
tact,  and  fertility  of  resource. 

Without  these  qualifications  a  man  will  do  better  never  to  undertake 
tc>  treat  disloaUions,  since  he  is  coiistantly  liable  to  mistake  fractures  for 
dislftcations,  and  dislocations  for  fractures;  be  will  submit  a  sprained 
Wrist  to  violent  extension,  under  the  conviction  that  the  joint  is  dis- 
placed :  he  will  mistake  natund  projections  for  deformities,  and  fail  to 
itH'ognixe  the  real  deformity  when  it  actually  exists;  he  will  leave  bones 
iinmlucah  fully  believing  that  they  are  reduced ;  and  he  will,  all  in  all, 
within  a  few  years,  accomplish  vastly  more  evil  than  he  can  ever  do  good, 
T^et  a  man  pi-actise  any  other  branch  of  surgeiy  if  he  wilK  without  ex- 
perience or  scientific  knowledge,  but  he  must  not  attempt  to  reduce 
tlisbK-ated  bones.  The  most  learned  and  the  most  skilful  we  shall  find 
f&IIing  into  errnr,  embarraa^^ed  by  the  uncertainty  of  the  iliagnosis,  or 
successfully  resisted  by  the  power  of  the  »»p posing  agents,  Wliat,  then, 
csatj  be  expected  <»f  tlmse  who  are  both  igmu'ant  and  inexperienced  but 
fiiilurc^  and  disasters  'r 
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Am  u  iiiwuis  of  disnniiing  the  ma^^cle.^,  nr  of  placing  them 

guiinK  vre  ipften   ]>nR'tisL*  t^iiccoHsHilly  the  (Jiversion  of  th»*  mint!  i 

patient.  At  t!ie  very  tnoinerit  that  tlie  linifj  is  moveil  or  extctiBifm 
made,  n  question  is  !i(klres.sed  t«t  him,  or  he  may  be  iftiddenly  3-uipn 
by  ^orne  unexpected  intelligence. 

Extcnj*ion   find  eounter-exteniaioTi,  made  with  our  *>wri  hnnA»  or  ^ 
the  handn  of  nssistant*,  eonstitute  the  second  re-sort  where  mnuipvilatjfl 
jilone  has  failed.     The  ^urireon,  seizing  upon  the  limb  firmly  ^idi 

hund.s,  makes  the  extension,  wliile  the  ux%it 
jints  mnke  the  counter-extension  ;   or,  in*ic 
of  gnii^ping    the  limb  dii-ectly,    the  o|it*nili 
may  ii^^e  for  thi«  puri»«>se  circular  and  \m*nM 
ilinnl   bandages,  or  the  bandage   or  hjLudklj 
chief  tied  in  the  form  of  the  clove-hitch,    ~ 
tensiiin    is    thus    applied    in    connectitm 
manipulation,  aided,  perhaps*  by  direct  pn 
sure   upon    the   head   of  the  didpljiced  \m 
Failing  in  this,  we  employ  »i»me  one  of 
various  nieclDinical  eontrivajices  wbieh,  iilrj 
they  are  eapti hie  of  exerting  much  moreji<iH 
possess  also  the  important  advantnjrc  ♦»('  *'l 
rating  gradually  and  steadily,  by  uhich  tu«n 
the  resistance  of  the  muscles*  i^  alwavjn  uv^ 
speedily  and  more  completely  overcome. 
For  this  fjurpose,  Legros  and  Anger* 
proposed  the  use  of  Imiia-rubber  tiibegwtol 
nund>er  of  five  or  six.  extended  gmduallr  tii<f 
suecessively   to  a  proper  tension,  and  mmt^ 
tnined  in  this  decree  of  tension  for  tweDhr^ 
thirty  minutes ;   and  others  have  advifed  tti 
use  of  the  pulley  and  weights,  the  latter 
which   methoils  I  have  often  employed  myself;    but  surgeons  empte 
geuiTally.  in  the  case  nf  the  large  limbs,  the  compound  pulleys,  or  th 
siniftle  ro|»e  windlass,  wbieh  latter  is  thus  described  l>y  l>r.  Gilbert,  < 
Phihiilelphiu  :  '*  Place  the  |»atient,  and  ailjust  tlie  extending  Jilid  cHiunt^ 
extending  bands  a«  for  pulleys;   then  procure  an  onlinary  bed-ccird  or^ 
was!i-line»  tie  tin*  ends  together,  and  again   double  it  up<>n  its*4f.  |»m5  1 
through  the  extending   tapes  or  towels,  doubling  the  whole  oijce  nion 
and  fasten  the  distal  end,  eotisisting  of  four  Inops  of  rope,  to  ji  i^imloi 
sill,  dfior-sill,  or  st?i|)k\  so  that   the  cords  are  drawi»  uKMleraielv  tiplitj 
finally,  pass  a  stick  through  the  centre  of  the  double  rope,  then  by  i 
volving  the  stick  as  an  axis  or  double  lever,   the  power  is  prochic* 
precisely  as  it  sliould  be  in  such  cases,  viz.,  slowly,  steadily,  an<l  i^o 
tirnujusly." 

Jarvis*s  adjuster,  although  very  complex,  possesses  some  ndv«nt 
over  the  pulleys,  which   nuiy,  jierbaps,  entitle  it  to  the  preference  iii^ 
few  cases.     (See  l)isloeations  of  the  Thigh.) 

SMillot,*  recognizing  the  danger  of  over-extension  in  the  emph>yn]ci 

1  LeKroft  Hnd  Aiijifor,  Areli.  Gen.  de  M6d.y  1S67. 

*  S(5diilot  el  Gross,  Art.  Luxations.  Die,  Encyc.  8ci.  Med.,  Bet.  2<^    ' 
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ii   mechanical   apparatus,   and   especially   in   the    employment   of  the 

Y'^fteys,  conceived  the  idea  of  attaching  to  the  latter  a  dynamometer,  by 

i\uch  the  exact  amount  of  force  applied  could  be  determined.    It  is  not, 

Wever,  by  any  means  certain  that  the  dangers  would  be  lessened  by 

this  means,  since  the  amount  of  force  which  can  safely  be  employed  is 

sddom  the  same  in  any  two  cases  which  may  be  presented ;  but,  de- 

paiding,  as  it  must,  upon  the  limb  to  which  the  traction  is  applied,  its 

muscular  power  or  resistance,  the  age,  sex,  and  general  condition  of  the 

Fio.  262. 


Compound  pulleys,  and  ring  to  which  one  end  of  the  pulley-rope  is  fastened. 


patient,  it  is  apparent  that  the  limits  of  safety  must  be  determined  by 
the  constant  and  careful  observation  of  the  limb  while  the  extension  is 
being  applied,  and,  in  short,  by  the  judgment  of  the  surgeon  rather  than 
by  any  iGxed  dynamic  rule. 

Among  the  constitutional  means,  ether  and  chloroform  occupy  the  first 
nink;  indeed,  they  are,  at  the  present  day,  almost  the  only  means  of  this 
class  to  which  surgeons  resort,  and  their  value  in  this  point  of  view  can 
scarcely  be  over-estimated.  Only  when  some  unusual  circumstance  or 
condition  of  the  patient  forbade  the  use  of  an  anesthetic,  would  the 
surgeon  return  to  the  ancient  practice  of  bleeding  ad  deliquium^  of 
prostrating  the  system  with  antimony,  or  to  the  use  of  those  vastly  less 
efficient  agents,  opium  and  the  warm  bath. 


CHAPTER    II. 

^^SI^OCATIONS  OF  THE  LOWER  JAW  (TEMPORO-MAXILLARY). 

■J-^^RE  are  two  principal  forms  of  this  dislocation,  namely,  the  double 

^  ^n^teral  dislocation,  and  the  single  or  unilateral ;  in  both  of  which 

■^  direction  of  the  displacement  is  forwards.     To  these  there  may  be 

^J^^^     as  having  been  occasionally  observ^ed  an  outward  displacement 

^?**^J)anied  with  a  fracture,  and  occasionally  a  backward  dislocation, 

^    ^ft-acture  of  the  meatus  auditorius  externus. 
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§  1.  Double  or  Bilateral  Dislocation  Forwards. 

This  form  of  dislocation  of  the  lower  jaw  is  much  the  most  frequent^ 
being  met  with  in  about  two  out  of  every  three  cases.  It  appears  also 
to  occur  oftener  in  women  than  in  men,  and  usually  between  the  twentieth 
and  thirtieth  year  of  life.  In  infancy  and  extreme  old  age  it  is  exceed* 
ingly  rare  ;  yet  Sir  Astley  Cooper  mentions  a  case  in  which,  "  two  bojs" 
being  at  play,  one  had  an  apple  thrust  into  his  mouth,  producing  a  double 
dislocation  ;  and  Nelaton  saw  the  same  accident  in  an  old  man  of  seventr- 
two  years,  who  was  toothless. 

This  comparative  immunity  in  youth  and  old  age  has  been  ascribed  to 
certain  peculiarities  in  the  form  of  the  jaw  at  these  periods  of  life.  Ne- 
laton attributes  its  more  frequent  occurrence  in  middle  life  to  the  grert 
length  and  strong  anterior  inclination  of  the  coronoid  process. 

In  a  majority  of  cases  the  direct  or  immediate  cause  has  seemed  to 
be  muscular  action  alone.  Malgaigne  found  this  cause  to  prevail  in 
twenty-five  out  of  forty  cases ;  and  of  the  twenty-five  cases  fifteen  were 
occasioned  by  gJiping,  five  by  convulsions,  four  by  vomiting,  and  one  bj 
rage.  Dr.  Physick,  of  Philadelphia,  found  both  condyles  dislocated  in 
a  woman  in  consequence  of  the  violent  gesticulation  of  her  jaw  while 
scolding  her  husband.  But  in  a  more  remarkable  case  still,  this  surgeon 
found  the  jaw  dislocated  after  recovery  from  a  profiise  salivation,  and  of 
the  cause  of  which,  or  the  time  of  its  occurrence,  the  patient,  a  young 
girl,  could  give  no  account.  Dr.  Physick  made  several  ineffectual  at- 
tempts  at  reduction,  and  only  succeeded  at  last  aft;er  he  had  made  her 
completely  intoxicated  with  ardent  spirits.^ 

Dr.  E.  Andrews,  of  Michigan,  found  both  condyles  dislocated  by  i 
lobelia  emetic.  The  patient  had  often  taken  these  emetics  before,  and 
had  frequently  experienced  a  sensation  "  of  catching  "  at  the  joint  but 
the  jaw  had  always  until  this  time  resumed  its  position  spontaneouslv.' 

Dr.  A.  H.  Steen,  of  Minnesota,  met  with  a  bilateral  dislocation  caused 
also  by  vomiting.^  Dr.  Edwin  Morris*  has  seen  the  same  occur  during 
sleep  with  a  young  lady  who  fi'om  infancy  had  been  accustomed  to  suck 
her  tongue. 

Among  the  causes  from  outward  violence,  the  introduction  of  some 
foreign  body  into  the  mouth,  and  the  extraction  of  teeth,  occupy  the 
most  important  place.  In  fifteen  cases  seven  were  from  the  former  and 
six  from  the  latter  cause. 

My  former  pupil.  Dr.  A.  W.  Gilbert,  has  related  a  case  which  came 
under  his  own  oliservation,  produced  by  a  similar  cause.  During  his 
apprenticeship  with  Dr.  Parsons,  a  dentist,  he  was  requested  to  inwrt  a 
set  of  teeth  for  a  young  man  residing  in  Cattaraugus  Co.,  N.  Y.,  ani 
while  opening  his  mouth  to  take  an  impression  of  his  gums,  he  dislocated 
"•'  both  condyles  forwards,  under  the  zygomatic  arches  ;''  but  so  perfectly 
were  the  muscles  relaxed,  that  he  immediately  reduced  them,  without  the 

1  Physick,  Dorsey's  Elemonts  of  Surgery,  vol.  i.  p.  202.     Philadelphia,  1813. 
'  Andrews,  Peninsular  Journ.  Med.,  vol.  iii.  p.  101,  1855. 
»  Steen,  Virginia  Med.  Monthly,  June,  1878,  p.  220. 
*  Morris,  Brit.  Med.  Journ.,  Aug.  31,  1872. 
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iM  ^Hfficulty,  by  placing  his  tluimbs  as  far  hiwk  as  poissiblo  upon  the 
»olar  te€»th,  de[>resaing  the  back  part  of  the  jaw.  an<l  at  the  same  moment 
elfFating  the  cliiu.' 
^_  Prof.  James  Webster,  of  Rochester,  N.  Y.,  disloeate<l  the  jaw  4>f  a 
^^dy  while  attempting  to  pry  out  a  root  of  one  of  the  molars. 
^^  Pathologif, — In  order  that  we  may  better  understand  the  pathoh»gy 
of  iliU  accident,  it  will  be  proper  to  my  a  few  words  in  rehitioii  to  the 
aaaiomy  of  the  temporo-maxiUarv  artieuhition  and  the  otljer  parts  con- 
net!  in  tlie  dishKution  now  under  eonsidenuion. 

The  articulation  is  formed  by  the  condyloid  process  of  the  inferior 
iilla  and  the  glenoid  fossa  of  the  temporal  bone,  in  front  of  which 
and  at  the  nnit  of  the  /rVsomatic  arch,  is  a  sli^'hl  elevation,  culled 
be  articular  eminence.  Between  the  joint  surfaces,  hi^th  of  which  ai*e 
[>vered  with  cartilage  of  incrustation,  is  placed  an  iuterariicular  carti- 
lage*  which  divides  the  joint  into  two  cavities,  one  ct»r responding  to  the 
^^oudyle  of  the  inferior  maxilla,  and  the  other  to  the  glenoid  fossa,  each 
^Hf  which  is  furnisher]  with  a  distinct  synovial  membrane. 
^^  PropiTly  there  is  1>ut  one  ligament — ^uamely,  the  extcriiid  hitenil — 
which  ] masses  frnm  the  outer  sui-face  of  the  articular  eminence  to  the  cor- 
resjionding  surface  of  t!ie  neck  of  the  condyle.  What  is  called  the  in* 
torrial  latc'ml  ligniueut  arises  from  the  apex  of  the  spinous  process  of  the 
sphenoid  bone,  and  is  inserted  into  the  margin  of  the  dental  foramen,  and 
hasi  therefore  tio  immediate  connection  with  the  articulation,  although  it 
tends  to  strenijthen  the  jr*iut.  The  same  is  true  of  the  stvlo-maxillarv 
iments. 

The  lower  jaw  is  drawn  upwai*<l8^  or  closeil  upon  the  upper  jaw»  by  the 

BtioD  of  the  temporal,  raasseter,  and  internal  jiterygoid  muscles :  it  is 

iwn  downwards  by  the  action  of  the  digastricus,  mylo-hyoideus,  ami 

Bnio*hyoglos«us  muscles ;  forwards  by  a  few  fibres  of  the  masseter  and 

the  external  pterygoid  muscles ;  and  laterally  by  the  alterriate  action 

the  external  and  internal  pterygoid  muscles. 

WLen  the  mouth   is  open  to  its  utmost  extent,  the  maxillary  condyle 
rises  upon   the  articuiar  eminence  until  it  rests  upon  its  ver}'  summit. 
Indeed,  it  is  probable  that  in  most  persons  it  advances  rather  in  front  of 
the  centre  of  the  eminence;  so  that  in   order  to  })ecome  actually  dislo- 
cates! it  only  needs  that  the  capsule  shall  be  somewhat  relaxed^  or  that 
it  shall  actually  give  vviiy  in  front,  when  the  condyles  sliile  forwards  and 
occupy  a  position  directly  in  front  instead  of  behind  this  eminence. 
It  is  easy  to  comprehend  how  the  combined  action  of  the  two  extenial 
__j»terygoid  muscles,  with  a  portitiii  of  the  fibres  of  the  massetei",  may 
Hploue  proihice  the  dislociition  when  the  mouth  is  wide  open^  and  espe- 
dally  when,  in  conseipience  of  a  slight  lilow  upon  tlie  ciiin,  the  anterior 
portion  of  the  csipsule  becomes  lacerated ;   for  it  must  l>e  noticed  that 
the  ascending  ramus,  with  its  prolotiged  comlyloitl  process,  constitutes  a 
lever  of  the  first  kind,  in  which  the  tetiipond  muscle,  att^ichcd  to  the 
coronoid  process,  the  masseter,  and  even  the  mastoid  process,  constitute 
the  fulcnim,  the  anterior  portion  of  the  capsule,  the  weight*  and  the 
force  acting  against  the  front  of  the  chin,  the  power. 


^  Gilbert,  Thesii  on  Dislooation  of  the  Inf.  Max.     Uaiversity  uf  Buffalo,  I85d. 
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Double  dislooatiun  of  the  inferior  maxilla, 
forwards. 


In  this  position  of  the  condyle,  drawn  upwards  and  forwards  by  tke 
action  of  the  pterygoid  and  temporal  muscles,  the  chin  descends  toiud 

the  neck,  and  the  coronoid  pnh 
^^^-  2^^-  cess  rests  against  the  back  of  tk 

^  superior  maxilla,  or  against  die 

'. '^\         /^  *'.  malar   bone  at   the  point  of  iti 

iT^  1  1  \  ]     junction  with  the   upper  miiil- 

vR-/  ,        '  J     lary.      The    temporal,   maoelci; 

1  1^  ' _^TnjiSSSIt9*^^'  -.      ^4      ^        internal   pterygoid  miudai 
^    Iri^H^y  ^wK^mTr  Ji^^'l/       are  very  much  upon  the  streti, 

if  not  more  or  less  lacerated. 

In  addition  to  the  influeDce  i 
muscular  action  and  thehoddig 
of  the  condyle  upon  the  mik 
and  maxillary  bones  in  maintan* 
ing  the  dislocation  after  it  kM 
once  taken  place,  and  in  offeriig 
an  obstacle  to  its  reduction,  tiMR 
is  to  be  considered  the  occamd 
displacement  of  the  interarticular  cartilages,  as  demonstrated  by  Demfl^ 
quay,^  Mathieu,*  and  Perier.^ 

Symptoms, — The  mouth  is  widely  open  and  the  jaw  nearly  immonbki 
It  has  been  noticed  generally  that,  by  pressure,  the  chin  may  be  slighdf 
depressed,  but  that,  owing  probably  to  the  pressure  of  the  coronoid  prooe0 
against  the  body  of  the  upper  maxilla,  or  against  the  malar  bone,  it  ii 
generally  impossible  to  elevate  the  jaw  in  any  degree  w^hatever. 

Tlie  jaw  is  also  slightly  advanceil ;  a  depression,  covering  a  coiwider- 
able  space,  exists  between  the  auditory  canal  and  the  posterior  maipi 
of  the  condyle.  A  slight  fulness  is  observed  in  the  temporal  fossa,  i» 
also  upon  the  side  of  tlie  cheek  in  the  region  of  the  masseter  muscle 

Ordinarily  the  patient  suffers  considerable  pain,  but  not  always,  &<■ 
the  pressure  of  the  condyles  upon  the  branches  of  the  temporal  nervei. 
There  is  a  constant  flowing  of  the  saliva  from  the  mouth ;  the  palitfJ 
is  unable  to  articulate,  and  even  deglutition  is  performed  with  grerf 
difficulty. 

Prognosis. — When  the  dislocation  remains  unreduced,  the  lower  ji* 
gradually  approximates  the  upper,  and  its  anterior  projection  sensibly 
diminishes,  the  saliva  ceases  to  dribble  from  the  mouth,  deglutition  and 
speech  are  restored,  mastication  is  performed  with  considerable  ease,  «ni 
in  short,  the  patient  comes  at  length  to  experience  no  great  inconvenienet 
from  the  displacement. 

Robert  Smith  relates  the  case  of  a  woman  whose  lower  jaw  was  dis- 
located during  an  epileptic  convulsion.  She  was  at  the  time  in  one  o 
the  metropolitan  hos]>itals,  but  the  accident  was  not  noticed  by  the  stti 
geons,  and  it  remained  ever  afterwards  unreduceil.  At  the  end  of  a  yd 
she  could  close  the  lips  perfectly,  but  was  able  to  open  the  mouth  on 
to  a  limited  extent ;  the  teeth  of  the  lower  jaw  remained  advanced,  t 


^  Poinsot,  op.  cit.,  p.  743. 

»  P^rier,  Bull.  8oc.  Chir.  de  Paris,  1878,  p.  228. 


Ibid. 
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ioluntary  flf^w  of  saliva  liarl  ceaised,  and  the  fftcultj  of  speech  had  been 

lined/     Iii  Professor  Webslor's  ciise,  k>  which  I  hiive  before  referred, 

tigh  the  jaw  was  immediately  and  easily  reduced,  after  the  lapse 

[several  years,  when  1  8aw  tfie  lady,  she  still  complaincii  that  it  hurt 

'i»rhenever  she  ate,  and  tliat  she  often  felt  the  condyles  slip  in  their 

Icetfi. 

IRedtiction  was  accomplished  by  Phyaiek  in  the  cuse  already  rehited, 

the  lapse  of  several  weeks :   SSir  Astley  Cooper  reduced  a  double 

ricx'Ation  after  a  month  and  five  days,  which  had  been  overlooked  by 

stirgeon    in   attendfjnce  :^  and  Donovan  succeeded  after  ninety-five 

1 1«  two  cases  treated  by  Miebon  and  Gosselin  the  reduction  wajs  eflected 

Ifliie  hundred  and  thirty  days.^ 

]Treatmctit' — Reduction  may  generally  be  accomplished  with  ease  in 

I  of  recent  dislocation,  in  the  following  manner:    The  patieot  being 
^ed  up)n  the  floor  with  Ins  head 

feea  the  knees  of  the  operator,  a  ^''o-  264. 

hple  of  pieces  of  cork,  giitta  pei^cha, 
fpine  wood  are  placed  as  far  back 
llween  the  molars  m  possible,  when 
^eon  seizing  upon  the  chin 
Iw^  it  steadily  upwards,  takinc;  care 

U»  draw  it  forwards  at  the  same 
Be,  since  by  this  movement  he  would 

-the  action  of  the  muscles  which 

umlly  tend  to  restore  it  to  place 
^Mver  the  condyloid  proeestie-s  are 
!<fifliciently  from  the  zygomatic 
I.T.  Many  surge^ms  prefer  to  sit 
Utand  in  front  of  the  patient,  ond 
|>re5H  the  condyles  by  means  of  the 

aba  placed   inside  i>f  the  mouth 

I  ti[>on  the  lops  of  the  molars*     If 

timmbft  are  use*!  in  this  way,  it 
nW  be  well  to  protect  them  witli  a 
of  leather,  or  to  slip  them  off 

\  the  teeth  suddenly  when  the  con- 

I  are  gliding  into  their  (vhices,  as 

ranscles  sometimes  close  the  mouth  with  sufficient  violence  to  bniise 

rely  anything  w^hich  might  at  that  moment  be  interposed  between 
Iteelh. 

he  method  practised  by  Ravaton,  of  simply  lifting  the  chin  gradu- 

mid  forcibly  toward  the  upper  jaw,  wajs  esseotially  the  same,  but 
I  l€5s*  efficient :  for,  although  he  placed  nothing  betwcM^n  the  molars 

trxe  as  a  fulcrum,  the  backmost  teeth  themselves  must   in  some 


Doable  dUlocittioD  of  the  itiferior 
maxiUn,  forwarda. 


ohen  Smith,  on  Frnctiirr*^  iind  DUlaoat^ons.     Dublin »  1854,  p.  288. 
lir  AAtt«y  C<KH»er,  on  JDisIlh;.  nud  Frac,  Aiiier.  i^J.,  p.  316» 

»f»fi,  Amer.  Jouro.  Med.  St-l,  Oct.  1842,  p.  470;  from  Dublin  Med.  Press, 
tH42. 
ot,  <»p  cU.,  p.  744. 
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degree  perform  this  service  whenever,  the  lower  jaw  being  disbctttl 
and  drawn  upwards,  the  chin  is  forcibly  approximated  toward  the  itppr. 

In  other  cases  it  has  been  found  necessary  first  to  disengage  the  coKh 
noid  process,  by  depressing  the  chin  gently,  and  then  pressing  backwiHi 
in  the  direction  of  the  articulation;  a  method  which  would  certaioh 
deserve  a  trial  in  case  of  the  failure  of  that  first  described.  Thi»  m 
the  method  practised  by  Hippocrates.  Lateral  pressure  made  direedj 
upon  the  condyle  may  facilitate  the  reduction. 

A  more  effectual  expedient,  however,  consists  in  reducing  one  ade  D 
a  time;  taking  good  care  always  that  the  side  first  reduced  is  not  redido 
cated  while  the  attempt  is  being  made  to  reduce  the  other,  a  thing  wUd 
happened  in  one  of  the  cases  treated  by  Sir  Astley  Cooper,  and  bi 
happened  many  times  in  the  practice  of  other  surgeons. 

Finally,  if  all  other  expedients  fail,  we  ought  not  to  hesitate  to  xtMt 
to  anaesthetics,  nor  indeed  could  any  objection  exist  to  their  emplovmcil 
at  any  period  of  the  treatment,  were  it  not  that  in  a  large  majority  d 
cases  the  reduction  is  effected  so  easily  and  promptly  as  to  render  iai 
employment  wliolly  unnecessary. 

After  the  reduction  is  accomplished,  it  will  be  a  matter  of  wise  preo* 
tion  to  sustain  the  jaw  by  a  double-headed  bandage  passed  under  tk 
chin,  and  secured  upon  the  top  of  the  head ;  so  as  to  prevent  the  morf 
from  being  accidentally  opened  too  far,  especially  during  sleep,  «■«< 
experience  has  shown  that  a  tendency  to  a  reproduction  of  the  clidoet 
tion  remains  for  some  time.  It  will  be  prudent  to  continue  these  mcMBMi 
of  protection  for  at  least  one  week ;  after  which  the  danger  of  anchykii 
should  be  borne  in  mind,  and  the  extent  of  passive  motion  should  k< 
gradually  and  cautiously  increased.  In  illustration  of  this  tendency  *< 
redislocation,  Malp^aigne  refei^s  to  the  case  mentioned  by  Putegnat  of  i 
woman  whose  jaw  for  many  years  became  dislocated  at  least  once  a  month; 
but  she  was  always  able  to  reduce  it  herself. 

§  2.  Single  or  Unilateral  Dislocations  Forwards. 

The  causes  of  this  accident  are  in  general  the  same  as  those  whii 
produce  double  dislocations,  and  it  occurs  most  often  in  middle  life 
Tartra  has  seen  one  exceptional  example  in  a  child  only  fifteen  month 
old,  and  Levison  saw  a  case  in  an  old  man  who  had  lost  all  his  teeth.' 

Si/mptoms. — The  mouth  is  open,  but  not  so  widely  as  in  double  diste 
cation;  the  jaw  is  nearly  immovable;  the  teeth  are  advanced;  the  coo 
dyloid  process  can  be  felt  in  front  of  the  articular  eminence,  leaving  | 
depression  in  its  natural  situation,  and  the  coronoid  process  is  moreprooi 
nent  than  in  the  bilateral  dislocation. 

It  will  be  remembered  that  we  have  already  pointed  out  an  imporli! 
diagnostic  mark  between  a  fracture  of  the  neck  of  the  condyloid  prow 
and  a  dislocation  of  one  condyle.  In  the  latter  the  chin  inclines  to  t 
op])osite  side,  while  in  the  former  it  falls  toward  the  side  upon  which  ' 
accident  has  occurred.     According  to  Hey,  this  lateral  deviation  of 

*  Levison,  Boston  Med.  and  Surg.  Journ.,  vol.  xxxiv.,  1846,  p.  888,  trom  L*»r 
Lancet. 
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diin  is  not  always  present  in  dislocations ;  and  Robert  Smith  mentions 
me  case  in  which  the  surgeon  was  misled  by  this  circumstance  so  far  as 
to  attempt  a  reduction  upon  the  left  side  when  the  dislocation  was  upon 
Ae  right. 

Trtatment. — The  same  rules  of  treatment  which  I  have  established 
lir  dislocations  of  both  condyles  will  be  applicable  to  the  single  disloca- 
tions, with  only  such  modifications  as  will  be  naturally  suggested  to  the 
flmon. 

in  the  case  mentioned  by  Levison,  the  dislocation  was  constantly  re- 
earring  upon  the  left  side;  and  it  was  especially  liable  to  happen  when 
jvt  awakening  irom  sleep.  '^  He  would  then  pull  his  jaw,  press  it  back- 
mds,  when,  after  about  half  an  hour's  work,  bang  it  seemed  to  go,  and 
an  was  right  again.**  This  old  gentleman  was  finally  relieved  of  these 
aanoyances  by  a  band  fastened  under  the  chin.  In  such  a  case,  an  ap- 
pmtos  constructed  aftier  the  same  plan  as  my  lower  jaw  apparatus  might 
periiaps  serve  a  useful  purpose. 

§  3.  Dislocations  Outwards,  with  Fracture. 

Robert '  was  the  first  to  observe  this  fact.  The  dislocation  (left  side) 
occun^  in  a  man  whose  face  had  been  traversed  by  the  wheel  of  a  cart, 
•ftd  was  accompanied  with  a  fracture  in  front  of  the  ascending  branch  of 
tke  jaw  on  the  right  side.  The  dislocated  condyle  projected  outwards 
fA  could  be  distinctly  felt  and  seen  under  the  skin.  The  chin  was 
Mined  to  the  same  side. 

In  1879  Dr.  Neis*  observed  a  second  example  of  this  dislocation,  which 
k describes  as  "outwards  and  upwards  into  the  temporal  cavity,'*  unac- 
wmpanied  with  fi^cture  of  the  jaw.  The  subject  was  a  young  man 
tbose  chin  and  occiput  were  pressed  between  two  boats.  Dr.  Neis  sup- 
posed a  fracture  of  the  glenoid  cavity,  but  he  wa^  not  able  to  establish  it. 

§  4.  Dislocations  Backwards,  with  Fracture. 

Baudrimont,*  of  Bordeaux,  relates  the  following  case :  "  September 
25, 1879,  Marianno  M.,  a  cartman,  aged  63,  who  had  lost  all  the  teeth 
rfthe  upper  jaw,  and  a  number  of  the  molars  of  the  lower,  fell  violently 
on  his  chin,  experiencing  at  the  moment  a  violent  pain  in  both  ears,  and 
when  he  arose  he  found  nimself  unable  to  move  his  jaw.  There  was  a 
wound  on  the  chin,  absolute  deafness  existed,  accompanied  with  an  otor- 
duBa. which  continued  until  the  following  day.  He  was  on  the  same  day 
admitted  to  the  Hospital  of  St.  Andre,  of  Bordeaux.  His  mouth  was  half 
)pcn,  the  chin  receded  behind  the  upper  jaw,  as  determined  by  the  posi- 
ion  of  the  incisors,  fifteen  millimetres.  The  lips  could  be  closed,  but 
he  jaws  could  not.  The  backward  displacement  of  the  lower  jaw  caused 
flattening  of  the  cheeks,  and  gave  to  the  mouth  a  peculiar  grimace.  The 
osterior  portion  of  the  jaw  touched  the  sterno-mastoid  muscle.     The 

»  Kobert,  Journ.  de  Chir.,  1844,  p.  205. 

«  Xeis,  Thd«e  de  Paris,  1879,  No.  2.V2.  (Poinsot.) 

»  Baudrimont,  Journ.  de  M^.  de  Bordeaux,  1882,  18,  20,  27  aout.  (Poinsot.) 
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condyle  was  absent  from  its  socket.  Both  auditory  can&ls  were  dosed 
by  hard  antero-inferior  projections,  which  obeyed  the  slight  mo?emeiiti 
which  alone  could  be  given  to  the  jaw.  The  reduction  was  immediatdj 
attempted.*' 

M.  Baudriraont  describes  his  method  of  procedure  as  follows:  "Tke 
patient  is  seated  on  a  chair,  his  head  slightly  thrown  back  and  held  lij 
an  assistant.  Both  thumbs  are  with  difficulty  introduced  on  both  sidei 
between  the  jaws,  which  can  only  be  done  by  exaggerating  the  backwirl 
rocking  movement  of  the  jaw;  the  thumbs  press,  by  their  palmar 9B^ 
faces,  on  the  lower  molars.  The  other  fingers  brought  under  the  duii 
seize  the  body  of  the  jaw,  in  a  firm  grip,  on  both  sides.  I  pre«  pi^ 
gressively  and  very  energetically  downwards  at  first,  then  downinM 
and  forwards.  A  sudden  disengagement  of  the  right  condyle,  whidi  »• 
gains  it«  place,  is  at  first  obtained  with  comparative  ease.  The  dislocatki 
is  now  single.  The  chin  is  deviated  to  the  left.  The  same  attempt  ii 
then  made  on  the  left  side,  but  I  then  experience  far  more  difficulty; 
a  considerable  effort  proves  insufficient ;  but  with  the  help  of  the  fingeii 
pressing  upon  the  condyle  which  is  disengaged,  the  jaw  rotates  on  itseH 
and  seems  to  make  the  hand  which  accompanies  it  describe  a  large  cirde, 
and  the  condyle  resumes  its  articulation  with  a  noise  "heard  at  a  disuncei 
The  last  ])hase  of  the  reduction  seems  very  painful,  and  as  soon  tf  tki 
condyle  leaves  the  car  the  blood  begins  to  flow  from  the  left  side.  Tki 
movements  of  the  jaw  are  reestablished,  and  are  not  very  painful.  Drf 
ness  partially  disappears. 

''  Examination  of  the  ears  shows  that  the  membrane  of  the  tympaniBi 
is  torn  on  the  right  side,  and  there  are  in  both  auditory  canals  vounds 
of  the  integuments  in  which  the  probe  detected  bony  splinters.  Diflfereot 
local  accidents  ensue ;  sero-sanguinolent,  serous,  and  sero-punilent  dis- 
charges take  place  ;  also  a  swelling  of  the  articular  regions,  and,  later ob, 
suppuration.  The  patient  left  the  hospital  in  a  good  condition.  Three 
months  after  there  still  remained  some  swelling,  articular  stifihess,  and » 
certain  degree  of  deafness." 

It  would  seem,  according  to  the  researches  of  Baudrimont,  that  tto 
accident  liad  been  described  by  Lanfranc,  Guy  de  Chauliac,  and  Jeande 
Vigo,  but  that  not  until  recently  had  any  well-authenticated  example* 
been  ])ublished.  Indeed,  Baudrimont  alone  has  recorded  an  example « 
bilateral  dislocation  backwards.  In  a  case  reporte<l  by  Croker-King  tkf 
dislocation  was  unilatend,  and  was  reduced  by  a  method  similar  to  tW 
employe<l  by  Baudrimont,  but  it  was  not  followed  by  any  acddeDt*: 
while  Lefevre  mentions  a  unilateral  dislocation  backwards  wJiich  resuM 
in  a  cerebral  abscess  and  death  about  five  months  after  the  injury  "^ 
received.  Tlie  dislocation  was  not  recognized  until  the  autopsy  ^«* 
made. 

In  all  of  these  examples  the  condyle,  which  rests  with  its  centre  o^< 
the  point  where  the  bony  portion  of  the  external  auditory  canal  joins  t^ 
cartilaginous  ])ortion,  being  thrust  backwards  has  broken  the  margin 
the  !>ony  ])ortion  and  displaced  or  torn  the  cartilaginous  portion,  1 
without  rupture  of  the  ligaments. 
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§  5.  Conditions  of  the  Jaw  simulating  Dislocations. 

There  is  a  condition  of  the  temporo-maxillary  articulation  called  by 
Sir  Astley  Cooper  "subluxation  of  the  jaw,"  in  which  it  is  assumed  that 
die  condyles  slip  before  the  anterior  margins  of  the  interarticular  carti- 
1^68,  and  thus  for  the  time  render  the  jaw  immovable.  No  positive  evi- 
face,  however,  has  ever  been  presented,  either  by  Sir  Astley  or  others, 
dtttany  such  derangement  of  the  joint  apparatus  does  actually  take  place, 
the  opinion  being  based,  not  upon  dissections,  but  only  upon  the  symp- 
toms which  are  known  to  accompany  the  accident.  It  is  quite  i)robable 
Alt  this  explanation  of  the  phenomena  in  question  is  the  true  one,  yet  it 
knot  impossible  that,  in  some  rare  cases,  it  has  no  relation  whatever  to 
fte  interarticular  cartilages,  but  that  it  indicates  a  true  subluxation  of  the 
inferior  maxilla  upon  the  zygomatic  eminences. 

It  occurs  mostly  in  young  people,  and  in  those  of  a  feeble  or  scrofu- 
kos  diathesis.  Relaxation  of  the  capsule,  lig-aments,  and  muscles  about 
4e  joint  may,  therefore,  be  regarded  as  the  principal  predisposing  cause. 
The  exciting  causes  are  generally  yawning,  or  biting  upon  some  very 
herd  sabstance. 

The  symptoms  are  a  sudden  arrest  of  the  motions  of  the  jaw,  with  the 
■onth  about  half  open,  the  arrest  of  motion  being  accompanied  or 
Ijreceded  generally  with  a  sensation  of  slipping  in  one  of  the  articula- 
tions. The  chin  is  slightly  inclined  to  the  opposite  side.  The  condyle 
•aj  be  felt  somewhat  advanced  in  its  socket,  and  while  it  remains  in  this 
position  the  patient  experiences  some  pain. 

In  most  cases  the  condyle  resumes  its  place  spontaneously,  or  after  a 
■light  lateral  motion  of  the  jaw  ;  but  at  other  times  it  requires  some  little 
Banual  force  to  replace  it. 

I  have  myself,  during  several  years  of  my  early  life,  while  pursuing 
tty  studies  at  college,  experienced  this  accident  many  times.  It  was 
peculiarly  prone  to  occur  in  the  morning,  and  it  bectime  necessary  that  I 
should  eat  with  some  care  at  my  first  meal.  Sometimes  the  locking  of 
the  jaw  was  upon  the  right  and  sometimes  upon  the  left  side;  it  was 
•Iways  slightly  painful.  Generally  the  condyle  was  made  to  fall  into 
place  by  a  voluntary  lateral  motion  of  the  jaw,  but  occasionally  I  was 
•hliged  to  press  gently  against  the  chin  with  my  hand.  I  never  adopted 
•ny  measures  to  remove  the  predisposition,  but  as  I  became  older  the 
Anoyance  gradually  ceased. 

Beaevoli,  in  a  dissertation  published  at  Florence,  Italy,  in  the  year 
W47,  describes  another  condition  very  analogous  to  this  which  we  have 
J^  described,  but  which  evidently  depended  upon  a  contraction  of  the 
■inscles.  A  priest,  having  opened  his  mouth  very  widely  in  gaping, 
fcund  himself  unable  to  close  it.  A  surgeon  who  was  called  diagnosti- 
cated a  dislocation  of  the  jaw,  and  attempted  to  reduce  it,  but  failing, 
Benevoli  was  called,  who,  observing  ''that  the  jaw  was  not  absolutely 
immovable,  that  the  articulations  were  not  separated,  and  that  the  chin 
Hi  not  incline  outwards  or  toward  the  sternum,"  concluded  that  it  was 
mlj  a  contraction  of  the  depressing  muscles.  He  therefore  prescribed 
^mentations  and  oily  unctions.     The  same  night  the  temporal  muscles 
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liad  acquired  the  size  of  a  couple  of  eggB,  from  contmction,  but  thi! 
day  the  patient  enuld  shut  his  mouth,  and  bj  the  following  <l«y  the  1 
fat'tiori  of  the  temporal  muscles  had  also  disappeared,  and  the  i 
of  the  functions  of  the  mouth  was  complete. 

Midgaignc,  t«j  whom   I  am  indebted  for  the  above  ca^,  relaU** 
otiiens,  one  in  the  pers^m  of  the  surgt^Hin  Mothe,  and  the  otlier  in  n  vm 
man  whi)  was  suffering  from  paralysis  and  spasmodic  a>ntractioDi*  i4  j 
muscles.     Mothe  observes  that  it  had  occun*ed  to  him  very  often,  I 
that  it  still  continued  to  happen  sometimes,  and  when  he  gsiped  [ 
widely,  the  genio-hyoid  and  mylo-Iiyoifl  muscles  contracted  with  so  mn 
force  as  to  render  it  impossible  for  him  to  close  his  mouth;  these  muidii 
being  thus  in  ji  state  of  cramp,  their  bellies  btK*ame  hard  under  the  ci 
and  so  painful  that  he  was  ohligetl  imme<liately  to  press  upwards  agay 
the  under  surface  of  the  chin  in  order  to  oppose  their  action*     Thui  < 
dition  would  last  from  one  to  thrt*c  minutes,  and  was  relieve*!,  geners 
by  frictions  made  with  tije  hand  over  the  contracted  muscb*s.     Sfti 
times  he  actuuily  believed  that  the  lower  jaw  was  dislot*4iietl^  altlioi^ 
the  result  always  eonvincetl  him  that  it  wsis  not. 

Treat ftamt. — In  most  or  all  of  the  cases  of  this  peculiar  deraijgeiuem 
of  the  tenipon>mjixillary  articulation,  which  have  come  under  mv  notia 
a  spontaneous  cure  has  hecn  soon  eflfected.     It  will  be  proper,  bowefi' 
in  all  cases,  to  instruct  the  patient  tr^  avoid  rrsing  the  jaw  in  a  manner! 
ju'oduce  tht!  sensation  ofsyjiping;  and  if  the  general  liealth  is  impaip 
to  adopt  suitalde  mea.sures  to  improve  his  condition.     Cold  water  aB 
sjoiis   to  the  side  of  the  face  and  jaw  would  seem  also  to  be  mtiw 
measures,  and  I  have  generally  recommended  their  use. 


CHAPTER    III, 


DISLOCATIONS  OF  THE  HYOID  BONE  (TnYRO-HVOID 
AKTICULATION). 

So  far  as  I  know.  Dr.  Ripley,  of  South  Carolina,  and  Dr,  rtiboTi 
London,  have  alone  furnished  us  with  examples  of  this  accident,  but  as  j 
am  unable  to  consult  the  original  communications  of  either  of  these  j 
tlemen,  I  will  take  the  liberty  of  reproducing  the  brief  summary  uftliei 
pmpers  contaiiu'd  in  Mr.  Durham's  contribution  to  Ilolmes*s  Surgeiy.* 

•-^  Gihh^  has  recorded  in  the  following  words  a  case  of  dislocation  "fill 
hyoid  bone  in  a  patient  under  bis  care :     '  The  patient,  a  man,  a*t.  45 
would  feel  a  su<hlen  click  in  the  left  side  of  his  neek,  which  priMhice<l 
sensation  as  if  something  wiLs  sticking  in  his  throat.     On  examinatiof 
this  appeared  to  me  U)  depend  upon  a  displacement  of  the  left  horn 

^  Iloltiies's  Surjurery,  2d  Amer.  od.»  vol.  li.  p.  460-     Art.  Injuries  of  lii«  Nuck* 
'  Gibb,  on   Dt/ouses  and   Injuries  of  the   Hyoid  Bon<^,  by  G.   0.   GIbb,  Ml 
Churchill.  L^:mdon^  1H62^  p.  20,  and  Trans.  Puth.  Soc.  London,  vol.  x,  p,  66, 
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liyoid  bone,  and  was  gt*nerally  red  need  liv  throwing  tlie  liwid  back- 

'«is,  towiird  the  right  side,  so  iis  to  stretch  the  iimselejs  of  the  neck, 

I  tlien  suddenly  depressing  the  lower  jaw,  and  so  putting  the  de- 

[>rsi  of  the  hyoid  l*one  into  o[>erjition.      He  died  some  yearss  after  of 

ilmonary  confiumptioo.   On  exuramiTitj  his  throat  ofter  deuth,  I  found  a 

oi"  poueh,  which  answered  the  purpose  of  a  synovial  csipnule^  enibrac- 

tlie  horns  of  the  left  thyro4iyoid  articuhitinn.     It  was  filled  with  a 

r  fluid,  bad  a  companilively  large  rbomhoid  sesaumid  bone  tlev eloped 

iuj  outvr  wall,  and  permitted  an  extniordinary  amonnt  of  motion.* 

m  wait  the  fourth  case  of  the  kind  wliieb  had  come  under  the  notice 

Gibb.      All  the  patients  were  males.     He  subsefiuently  met  with  a 

:h  cane  in  whirb  the  patient  was  a  female, 

''Reference  is  made  in  the  work  quoted  to  a  |>aper,  read  in  1848 
fore  the  Parisian  Medieal  Society,  by  Dr.  Ripley,  of  South  Carolina, 
*  Dislocations  of  the  Os  Hyoides,  especially  illustrated  in  his  own 
i,  and  the  mnnner  of  reducing  tbem,*  The  latter  process  consisted 
iwin^r  the  head  l>ju:'k wards  as  far  us  possible,  so  as  to  pbice  the 
fe  of  the  neck  on  the  stretch,  then  rehixing  the  lower  jaw,  at  the 
e  time  gently  pressing  or  nibliing  over  the  disjdace*!  part,  when  the 
iplaceraent  becomes  re<luced  after  a  few  attempts  with  a  click. 
**Two  cases  of  dysfybatjia  described  by  Abercnimhie  are  considere<l  by 
ibb  to  have  been  examples  of  duuljle  displacement  of  the  thyro-hyoid 
icukrion/' 


■tton* 


CHAPTER    IV. 


DISLOCATIONS  OF  TUE  SPINE. 


Oelpecii  and  Abemetby  denied  the  possibility  of  a  dislocation  of  the 
ifte.  eitlier  in  the  cervical,  dorsal,  or  lumbar  reginn,  without  the  eon- 
Lfrcnce  of  a  fracture. 

S«ys  Sir  Astley  Cooper:  ''I  have  never  witnessed  a  aepamtion  of 
>e  vertebra  from  another  through  the  inteiTcrtebnil  substance,  without 
»ctnre  of  the  articular  processes;  or,  if  those  processes  remain  on- 
^Vm^  without  a  fracture  through  the  bodies  of  the  vertebrae/*  He 
I  aot,  however,  be  nnder8too(l  to  deny  the  possibility  of  a  dislocation 
the  cervical  vertebne,  tlieir  articular  processes  being  plucetl  more  ob- 
i|Ufly  than  those  of  the  other  vcrtclunc. 

The  accident  is,  no  doubly  excec«hngly  rare,  at  lea.st  without  the  com- 
lication  of  a  fracture,  and  it  is  not  im]>r»*bable  that  the  actual  number 
swialler  than  the  reporte<l  examples  would  indiciite.  Those  who  make 
itopsie^  do  not  always  perform  their  ihities  with  that  exact  fidelity 
icJi  might  be  necessary  to  detertnine  so  nice  a  point  as  a  fnicture  of 
oblirpje  process,  and  it  is  quite  likely  that  tfie  circumstance  may  have 
fii  overlooked  in  some  cases;  but  a  considerable  number  of  well- 
tlienticiited  examples  of  simple  dislocations  of  cervical  vertebrie  have 
mulated   within    the  last   fifty  years*     The   reported    examples    of 
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simple  dislocations  of  the  other  vertebrae  are  not  so  numeroos,  nor  ii 
well  attested. 

The  causes  are  in  general  the  same  as  those  which  produce  firactoitt 
of  the  vertebrae,  such  as  falls  upon  the  head,  feet,  or  back,  and  viokal 
flexions  of  the  spine  backwards  or  to  the  one  side  or  the  other. 

Several  examples  are  recorded  of  "spontaneous"  dislocations,  die 
result  of  some  morbid  changes  in  the  bones  or  in  the  ligaments  of  h 
spinal  column ;  which  accidents  seem  to  belong  more  properly  to  gencnl 
treatises  upon  surgery. 

The  symptoms,  also,  partake  of  the  same  general  character  with  fru- 
tures;  the  accident  being  accompanied  with  more  or  less  complete  ptnt 
ysis  of  those  portions  of  the  body  which  receive  their  nervous  supph 
from  below  the  point  at  which  the  dislocation  has  occurred;  the  spini 
column  presenting  at  the  seat  of  displacement  an  angular  projection  or 
some  form  of  irregularity ;  and  the  distortion  being  attended  with  piiO} 
especially  when  an  attempt  is  made  to  move  the  body. 

In  very  many  cases  the  symptoms  are  so  nearly  like  those  presented 
in  a  case  of  fracture,  that  the  diagnosis  is  rendered  exceedingly  difficult 
The  presence  or  absence  of  crepitus  may  aid  in  the  diagnosis,  and  yrt 
it  is  well  undei-stood  that  this  symptom  is  often  absent  in  simple  fix- 
tures, and  that  it  may  be  present  in  all  those  examples  of  di8l()catioft 
which  are  accompanied  with  a  fracture  of  an  oblique  process,  or  of  «»y 
other  portion  of  the  vertebrae,  which  class  of  examples  constitutes  a  Itfp 
majority  of  the  whole  number. 

There  is  usually  present,  however,  in  the  dislocation,  whejther  partiil 
or  complete,  a  peculiar  fixedness  or  rigidity  of  the  spine,  which  servtf 
to  distinguish  this  accident  from  a  fracture  of  the  spine  as  plainly  as  the 
preternatural  rigidity  of  the  limb  in  dislocations  of  the  long  bone?,  jjenf? 
to  distinguish  these  accidents  from  fractures  of  the  same  bones.  The 
head  or  upper  portion  of  the  spinal  column  is  bent  forwards,  or  back- 
wards, or  more  commonly  to  one  side,  and  in  this  position  it  reniaiw 
immovably  fixed  until  the  reduction  is  accomplished.  Sometimes,  also, 
the  surgeon  may  feel  distinctly  tlie  lateral  deviatiim  of  the  spinous  pro- 
cess, and,  in  the  neck,  the  transverse  processes  become  an  iujj»ortant 
guide  in  the  diagnosis. 

After  these  few  general  remarks,  I  shall  proceed  to  speak  of  disloca- 
tions of  the  spine  in  the  same  order  in  Avhich  I  have  treated  of  fractures 
of  the  spine. 

§  1.  Dislocations  of  the  Lumbar  VertebrsB. 

Sir  Astley  Cooper  plainly  intimates  that  he  does  not  believe  a  M^^ 
caticm  can  occur  in  either  the  dorsal  or  lumbar  region  without  the 
concurrence  of  a  fracture,  and  Boyer  aflfirms  positively  that  it  is  *'^" 
tirely  impossible." 

Without  wishing  to  insist  upon  the  actual  impossibility  of  these  acci- 
dents, I  am  prepared  to  affirm  tliat  no  well-authenticatc<l  case  has  yet 
been  reported — at  least  of  a  complete  dislocation,  unaccompanie<l  with  a 
fracture  of  the  articulating  aj)ophyses.     I  can  conceive  it  possible  that 
a  lumbar  vertebra  may  he  dislocated  forwards  or  backwanls,  and  that  a 
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sal  vertebra  may  be  dislocated  laterally,  without  a  fracture;  but 
ther  of  these  events  can  be  considered  probable.  It  is  certain,  how- 
r,  that  no  evidence  has  yet  been  furnished  of  the  actual  occurrence 
such  a  dislocation. 

Colquet  mentions  the  case  of  a  "tiler**  who  fell  from  the  roof  of  a 
i8e  backwards,  and  dislocated  one  of  the  lumbar  vertebrae.  This 
dent  lived  many  years  after  the  accident,  and  at  the  autopsy  it  was 
ind  that  the  second  lumbar  vertebra  had  been  dislocated  to  the  right  by 
novement  of  rotation  about  the  left  articular  process,  the  two  oblique 
Dcesses  of  the  left  side  preserving  their  connection,  while  those  of  the 
;ht  were  separated  quite  half  an  inch.  The  right  vertebral  plate  was 
oken,  and   the   canal   of  the  vertebra  was   thus   thrown    open  and 

Dnpuytren  says  that  a  man  was  crushed  by  the  falling  of  a  bank  of 
rth  upon  his  loins,  when  in  the  act  of  bending  forwards.  On  the 
ird  day  he  was  brought  to  Hotel  Dieu,  when  it  was  observed  that  his 
irer  extremities  were  completely  paralyzed ;  and  that  there  existed  in 
a  upper  part  of  the  lumbar  region  a  hard  tumor,  by  pressure  upon 
dch  a  crepitus  was  manifest.  A  second  tumor  could  be  distinctly  felt 
front  through  the  abdominal  parietes,  and  the  length  of  the  spine  was 
idendy  diminished.  This  man  died  on  the  sixth  day  from  a  gradual 
phyxia.  When  the  body  was  examined  it  was  found  that  the  last 
real  and  first  lumbar  vertebrae  had  been  pushed  forwards  more  than 
e  inch,  lacerating  the  spinal  marrow,  breaking  the  transverse  and 
lique  processes  of  the  last  doi-sal  and  firet  two  lumbar  vertebrae,  and 
iring  off  a  small  fragment  of  the  body  of  one  of  the  vertebrae  where 
B  intervertebral  substance  adhered  to  it.^ 

Vincent^  presented  in  1850  to  the  Anatomical  Society  of  Paris  a 
naplex  dislocation  of  the  first  lumbar  vertebra,  with  destruction  of  the 
tremity  of  the  spinal  marrow,  and  interruption  of  the  nervous  func- 
•n  of  the  Cauda  equina.  Despite  the  most  complete  paraplegia  the 
icture  became  consolidated,  and  the  patient  survived  eight  months. 
These  are  all  the  cases  of  dislocation  of  the  lumbar  vertebne  of  which 
Mn  able  to  find  any  record.  All  Avere  accompanied  with  fractures, 
neither  case  was  any  attempt  made  to  reduce  the  dislocation.  In 
e  second,  it  is  scarcely  probable  that  any  means  could  have  been  em- 
)yed  which  would  have  succeeded  in  restoring  the  bones  to  their 
^es ;  nor  is  it  probable  that,  if  the  bones  had  been  restored  to  place, 
e  patient  would  have  survived  the  accident  a  day  longer,  probably  not 
long.  The  cord  was  greatly  lacerated,  and  the  diaphragm  torn  up 
i  displaceil,  rendering  a  recovery  almost  impossible. 
In  the  first  example,  where  the  dislocation  was  less  complete,  and  the 
Duplications  less  grave,  could  reduction  have  offered  any  reasonable 
Wee  for  relief?  By  extension,  combined  Avith  a  movement  of  rotation 
a  direction  opposite  to  that  in  which  the  displacement  had  taken 
ce,  it  is  possible  that  a  reduction    might  have  been  accomplished. 

Cloquet,  Mftlgaignc,  op.  cit.,  t.  2,  p.  800,  from  Journ.  des  Dittbrniites  de  Mui?on. 
torn.  i.  p.  458 

Dupuytrcn,  Injuries  and  Discas(\s  of  B<»nes,  Syd.  cd.,  p.  340. 
Vincent,  Bull.  Soc.  Anat.,  1850  (Poinsot). 
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The  attempt  certainly  would  have  been  justifiable ;  but  »im^  tluB 
lived  '*  many  years**  without  the  re^hiftion,  it  is  doubtful  whf^tiifr  1 
result  of  a  reduction  would  have  been  more  fortunattf. 


§  2.  DialacatioEB  of  the  Dorsal  Tertebrse. 

Malguigne  eniimcnitus  tweUi?  examples  of  di.^loCHtioii**  uf  tW  i 
vertehne,     I  have  found  rejMjrted  by  Aiuericiin  surgtHUis.  ar  dutts  1 
recent  to  have  been  included  hi  his  lUialyi^iH,  two  othr  ^ 

has  added  tlirce  more  ca^es,  one  reported  by  Thonr  iQ 

Bet;<HKl  liy  Soeiri,  of  Bale*'  and  a  third  by  himyelf/^  In  Tbampson*s  i 
there  was  a  complete  dislocation  of  the  twelfth  dorsal  upon  the  firrt  In 
bar,  with  fracture  of  the  spinous  procesB,  accompanied  Mritb  rupture  oft 
aortu  and  spinal  cord.  In  Socin's  cai^ie  it  was  the  eleventh  and 
and  in  Poiusot's  C4isc  there  was  dislocation  forwards  of  the  twelftli| 
upon  the  fii-^t  ImnKaiv  A  portion  of  the  anterior  and  superior  1 
of  the  first  luiidjar  wiL<  toni  off;  the  left  articular  and  right  inimv« 
processes  were  idso  broken.  The  patient  survived  the  iicctdent  tw<? 
four  days.  I  am  unable  to  subject  them  to  a  more  complete  analji 
but  of  this  nunit»er  only  thrue  are  claimed  to  have  been  simple  didii^ 
tious,  unaccompatued  with  fracture.  One  of  the  fourteen  wiist  a  dulu 
tiou  of  the  fiftli  donsal  vertebra  upon  the  sixth,  one  of  the  eighili,  i 
of  tlie  ninth,  five  of  the  eleventh,  and  five  of  the  twelfth ;  the  relati 
fre^^uency  of  their  occurrence  in  the  different  vertebrae  corresponcU 
with  tlie  observation  of  Weber,  as  to  the  points  of  the  spinal  cola 
wliich  allow  of  the  greatest  fifecdom  of  motion »  and  are  con^ 
most  liable  to  dislocations.  The  direction  of  the  displacement^ 
oises  was  observed  to  l)e  six  times  forwards,  twice  back  wank,  and  1 
to  the  one  side. 

Two  of  those  which  were  unaccompanieil  with  fracture,  occur 
respectively  in  the  tenth  and  sixth  dorsal  vertebrie,  were  examp1e«  oTl 
disloc4ition  forwards,  jind  the  third,  belonging  U)  the  ninth  vertebra,  i 
a  d  i  si  oci*  t  i  o  n  bac  k  w  a  n  Is.  A  1  at  er al  d  i s loca  t i  on  w  i  tb  o u  t  f rac  t u re  lia^  ofi* 
been  recorded.  It  is  worthy  of  remark,  also»  that  these  three  exumpfei 
of  on  com  plicated  disloc-ations,  being  all  which  our  gcieuce  up  to 
moment  possesses,  have  happened  in  the  experience  of  the  same  surg^ 

A    moment's  consideration  of  the  anatomy  of  these  processes 
render  it  apparent  that  even  a  partial  dislociition  forwards  without  a  fn 
ture  of  the  obli^pie  apophyses  is  impossible;  and  that  in  the  dii^ 
backwards  the  dislociition  can  only  occur  to  the  extent  of  ab 
quarter  of  an  inch,  constituting  only  a  species  of  articular  duiataais,! 
breaking  off  the  articulating  ap^jphyses  of  the  lower  eorresfionding  v« 
tebra.      The  first  two  examples,  therefore,  notwithstanding  they  liail 
been  received   without   (piestion  by  Malgaigne,  I   shall   unbcsitutiii;;" 
reject.     The  third,  which  alone  carries  evidence  of  its  having  ht-en  m 
rectly  reported,  and  which  was  only  a  partial  dislocation,  is  vAtnid  i 
follows:    *'A  mason,  having  fallen  from  a  height  in  such  a  maunert* 


I  Thompson,  Dublin  Journ.  of  Med.  Sci.,  Oct.  18W. 

«  Sf»cin.  1^80.  "  Pninsot,  o|.  cit 

*  Melchiori,  Gaz,  MedJcfl,  stati  sttrdi,  1850. 
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lower  part  of  his  back  struck  iipcin  the  angle  of  the  u]>per  step  of  a 
«ler,  died  on  t!ie  following  day.  After  death  it  \\m  observed  that  the 
bou8  pmce^se^  of  the  dorsal  vertebra*  were  prominent  down  to  the 
ih ;  and  that  the  tentli  proeesg  witli  all  of  the  pnx^esses  below  were 
Hiressed.  It  was  also  uotired  that  this  depression,  very  marked  when 
je  tnink  was  thrown  btiekwards,  i^nidually  ditninisheil  jnul  finally  dis- 
fpe&reil  rdtogether  when  the  body  was  bent  forwards.     On  removing 

w(ft  parts  it  wiis  found  that  the  liganieotii  were  extensively  torn  a^un- 

and  iletache*!,  so  as  to  permit  the  articnhiting  apophyses  of  the  tenth 
irtebra  to  be  carrie<l  into  contact  with  the  back  of  the  ninth.  The 
linal  marrow  had  undergone  no  visible  alteration."' 
M!ilgai«:ne  thinks  he  has  once  observed  the  same  thing  in  a  living 
ibject,  and  that  by  simply  bending  the  body  forwards  he  accomplished 
t  rwluction  and  effected  a  perfect  cure,  except  that  a  slight  curvature 
mnined  at  the  point  of  injury. 

Among  the  cases  reported  as  having  been  complicated  witli  fra<^ture^ 
«  following  example,  rejiorted  by  l)r.  Graves,  of  New  Hampshire,  to 
t  Ptirker,  of  this  city,  possesses  unusual  interest; 
.On  the  second  day  of  January,  1H52,  a  man,  aH.  i25,  was  struck  on 

back  while  in  a  stooping  posture  by  a  falling  mass  of  timber,  causing 

fition  of  tlie  last  dorsal  upon  the  first  himbar  vertebra.      His 

extremities  were  completely  paralyzed,  and  priapism  continued  for 

'tm]  ho»i*s.     The  surgeon  detemiined  to  make  an  attetnpt  at  reduction, 

tor  this  purpose  he  placeil  the  patient  upon  liis  face,  and  securetl  a 
Id  sheet  under  his  armpits  and  another  around  fiis  hips,  directing 

«?trong  men  to  make  extension  and  counter-extension  by  these  sheets, 
iloroform  w^as  administerefl  and  when  the  patient  was  couipletely  under 

influence  the  extending  and  counter-extending  forces  were  applied, 

in  a  few  minutes  the  vertebrtB  gliiled  into  phiee  with  a  distinct  bony 

itus.     The  restoration  of  the  line  of  the  vertebral  column  was  found 
nearly  but  not  quite  perfect. 
►On  the  sixteenth  day  he  began  to  have  alight  sensation  in  his  feet,  and 
the  end  of  six  or  eight  weeks  he  waa  able  to  control  the  evacuations 

a  die  bladder  and  rectum.     Several  m^>riths  later  he  bad  recovered  so 

ipletely  a.s  to  walk  with  only  the  aid  of  a  wme.* 
I  know  of  only  one  similar  ease.  Kudiger  hns  publish e<l  an  account 
*<ti!^Iocation  obliquely  Imekwards  and  to  the  right  side,  which  occurred 
the  same  pt)iut  in  the  spinal  column.  The  subject  was  a  musketeer, 
«)  had  been  struck  upon  his  back  by  a  fid  ling  wall  which  he  was  en- 
tvoring  to  pull  down.  Kudiger  laid  him  upon  his  belly,  and  with  the 
iHtance  of  others  he  was  able,  but  not  without  causing  pain,  to  reduce 
phones.  Inmiediatelv,  however,  when  the  extension  was  discontinued, 
action  of  the  muscles  caused  the  displacement  to  recur.  The  surgeon 
S&  directed  four  men  to  make  extension,  while  another  man  retained 
in  place  by  pressing  upon  them  with  his  hands.  After  several 
tills  method  of  pressure  wtis  re|>faced  by  a  board  underlaid  with 
Ijimsee  and  sustaining  a  weight  of  more  than  fifty  livres*     On  the 


*  MelchioH,  Inc,  cit. 

*  Gmves,  N.  V.  Journ.  Med  ,  Marcli,  1852,  p.  190. 
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following  day  it  was  found  sufficient  to  bind  compresses  over  the  project- 
ing bone,  and  in  this  condition  the  patient  remained  fifteen  days;  doiisf 
all  of  which  time  he  lay  upon  his  belly  with  his  shoulders  more  ekfaul 
than  his  pelvis.  On  the  twentieth  day  he  could  lie  upon  his  back,  and 
in  about  six  weeks  he  was  so  completely  restored  as  to  be  able  to  pureoe 
his  trade  as  before  !^  This  is  certainly  a  very  extraordinary  case,  whedw 
considered  in  reference  to  the  means  employed  to  restore  the  bona  to 
place,  or  to  its  results  ;  and  if  the  statements  are  to  be  received  at  ill, it 
must  be  with  some  hesitation  and  allowance. 

On  the  other  hand,  we  are  able  to  present  at  least  one  example  in 
which,  although  no  reduction  has  been  accomplished,  the  patient  bi 
survived  the  accident  many  years ;  yet  it  must  be  admitted  that  Us 
recovery  is  far  from  having  been  as  complete  as  in  the  two  cases  ji* 
mentioned. 

Joseph  Stocks,  set.  11,  in  the  spring  of  1826,  was  crushed  under  tke 
body  of  an  ox-cart  in  such  a  manner  as  to  produce  a  dislocation  of  the 
last  dorsal  from  the  first  lumbar  vertebra,  causing  immediately  abort 
complete  paralysis  of  all  the  parts  below.  This  young  man  was  sett 
by  Dr.  Swan,  of  Springfield,  Mass.,  in  the  summer  of  1834,  at  wbick 
time  he  was  occupied  as  a  portrait-painter.  His  lower  extremities  it- 
mained  paralyzed  and  of  the  same  size  as  at  the  time  of  the  receipt  of 
the  injury.  He  was  unable  to  sit  erect,  owing  to  the  mobility  of  tke 
spine  at  the  seat  of  dislocation,  and  h6  had  therefore  lain  constantlj 
upon  his  side.  The  upper  portion  of  his  body  was  well  developed,  tw 
his  intellectual  faculties  were  of  a  high  order.* 

It  is  not,  however,  with  a  life  of  perpetual  deformity  that  the  tfo 
examples  of  reduction  already  described  arc  to  be  contrasted.  A  result 
so  fortunate  as  this,  where  the  bones  remained  unreduce<l,  is  unique:  m 
all  the  other  cases  reported  the  patients  died  miserably  after  perioib 
ranginn;  from  a  few  days  to  one  year  or  a  little  more. 

Charles  Bell  has  related  the  case  of  an  infant  who  was  run  overbv 
a  diligence,  and  who  died  thirteen  months  after  the  accident.     On  exanii-    1 
nation  after  death,  the  last  dorsal  vertebra  was  found  to  be  c()mi»lrtely 
dislocated  backwards  and  to  the  lefl,  upon  the  first  lumbar  vertebra.* 

With  these  facts  before  us,  I  think  we  cannot  hesitate,  w^hen  the  nature 
of  the  accident  is  fully  made  out,  and  especially  when  the  disl<K.*arii* 
has  occurred  in  the  lower  dorsal  vertebne,  to  attempt  the  reduction  "J 
forcible  extension,  united  with  judicious  lateral  motion,  or  with  a  cert»^^ 
amount  of  direct  pressure  upon  the  projecting  spines. 

§  3.  Dislocations  of  the  Six  Lower  Cervical  Vertebrae. 

It  is  much  more  common  to  meet  with  simple  dislocations  of  the  verteb  ^ 
of  the  nock  unccmiplicated  with  fractures,  than  of  either  Qf  the  other  vC^ 
tebral  divisions.     This  is  doubtless  oAving  to  the  greater  extent  of  motii 
which  their  articulating  surfaces  enjoy. 

They  may  be  dislocated  forwards  or  backwards.    The  forward  dislocatioi 

*  Kudiujer,  Journ   do  Cliir.  do  Dosault,  torn.  iii.  p.  50. 

'  Swan,  Boston  Mod   and  SiiriX-  Journ  ,  vol.  xxii   p.  102,  March,  1H40. 

'  Charles  Bell,  on  Injuries  of  ihe  Spine,  1824. 
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nmy  he  complete  or  meomplote;  witli  IkjIIi  sieles  oriunllv  advanced  (*^Hi- 
Bttterur*  of  Malguigne),  or  one  of  the  articulating  Jipopliysea  may  be  dis- 
[Jociiicd  fonvanis,  liolding  the  opposite  apophysis  in  ita  place  ('*  uiiilatertil  " 
ifit  Mal;^aijrne). 

b  Sehnmth  *  has  collected  twenty-four  examples  of  dislocation  of  the  cei^ 
nriciil  vertebra\  of  which  four  are  recorded  as  dislocation;*  forwards,  two 
buck,  and  six  to  the  one  j*ide  or  the  other.      Three  of  this  number  were 

cii^li>cation8  of  the  atlas,  two  were  dislocations  of  the  si^cond  vertebra, 

live  of  ihe  fourth*  two  of  the  fifth,  two  of  the  sixth,  and  one  of  the 
laeventb.  In  the  other  cases  the  seat  w»8  not  stated, 
I  Malgaigne  has  hrout^ht  together  forty-five  examples ;  of  wh  ich  twenty-one 
Krere  cninplete  forward  dislocations,  nine  incomplete  forward  disiloaitions, 
Ititne  unilateral  jind  forwards,  and  four  were  backward  ilislocations,  Thi"ee 
I iftere  dislocations  of  the  second  vertebra  n]>on  the  third,  four  were  dia- 
Ilocntions  of  the  third  vcitebra,  ten  of  the  fourth,  eleven  of  the  fifth, 
■  fifteen  of  the  sixth,  ynd  two  of  the  seventh.* 

I  Cau9€$, — The  bilateml  fiu'wiird  dislocations  are  generally  caused  by  a 
f  fell    upon   the  top  and  back  of  the  head,  or  upon  the  top  of  the  head 

wbih*  the  neck  is  very  mncb  flexed  forwards. 
1      The  unilateral  is  caused  sometimes  by  a  direct  blow  upon  the  back 
fof  the  neck*  the  blow  bein«^  probably  directed  somewljat  to  one  side  or 

the  Mther. 
I  It  may  also  be  caused  by  muscular  action,  and  especially  by  the 
[ftction  of  the  sterno-clcido*Tuastoid,  jw  in  a  sudden  movement  of  the 
ilicad  to  one  side.  Malgaigne  luks  found  tliis  to  have  been  the  cause  in 
Vmx  of  the  cas<:'S  collected  by  him.  Such  also  was  the  fact  in  the  cases 
iTcfKirred  by  Hotter,*  Foclken*  Koclr''.  Schuh,  Moxon,  Berthold,  and 
iWveth,  to  the  four  latter  of  which  I  shall  again  make  reference. 
I  The  number  of  backward  dislocations  w  bich  have  been  reported  are  too 
I  few  to  enable  us  to  indicate  very  accurately  tlie  genend  causes,  but  it 
litcems  prolmble  that  they  arc  must  often  occasioneil  by  a  fall  uptm  the 
[fore  and  top  part  of  the  head,  received  while  tlie  neck  is  bent  forcibly 
I  bfick. 

I  StftHjffoms. — In  dislocations  of  the  cervical  vertebrie  forwards  the 
I  head  i8  usually  depressed  toward  the  sternum,  in  dislocations  backwards 
I  the  head  is  thrown  back,  and  in  unilateral  dislocations  the  head  is 
[turned  over  one  of  the  shouldei-s.  Neither  of  these  malpositions  of  the 
[head  is  unifortnly  present  in  these  several  dislocations,  and  indeerl  not 
I  unfre»|ucntly,  especially  in  case  the  system  is  jirteatly  shocked  by  the 
[accident,  the  hcjul  and  neck  assume  a  preternatural  mobility,  and  may 

be  turntjsl  easily  in  any  direction. 

The  spinous  process,  unless  the  patient  is  very  fleshy  or  considerable 

swelling  has  supervened,  can  easdy  he  felt,  and  its  deviations  to  the 
L right  or  to  the  left,  forwards  or  backwards,  furnish  us  with  the  most 
[valuable  and  important  sign  of  the  dislocation.  Even  the  transverse 
I  processes  may  be  felt  sometimes,  especially  in  the  npjjcr  part  of  t!ie  neck, 
'with  suflicient  distinctivenes.s  to  render  them  useful  in  the  diagnosis. 

1      ^  Schniutb,  Am,  Journ.  M<kI,  Sci,,  May,  1848,  (wtn  Archiv  fur  Phys,  Hcilkunde, 
I      *  ¥*tT  aclditioEiil  cases  see  Duljlin  Juurn.  Med,  Sci,,  Mureh,  1879»  p.  200. 
^^^mneol,  op.  cit.,  p.  768.  *  Ibid.  *  Ibid.     ^^ 
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To  these  circumstinicea  we  may  udd  paralyBis  of  the  h^^h^  T--1- 
Beat  of  injury,  with  pain  and  swelling  at  tlie  point  of  *i 
some  ca.ses  also  the  patient  has  himself  distinctly  felt  a  cracKing  yr  Mia- 
den  giving  way  in  tiie  nec/k  at  the  moment  of  the  accident. 

Proc/nosis. — The  complete  l>ilateral  dislocations,  whetli* 
forwards,  have  in  most  cases  terminated  fatally  within  a  >f  :    .  ^a 

erally  within  forty-eight  honi*s.     Unilateral  dislocations  are  Icfis  i^peciiTl 
their  results,  but  wben  the  dif<Iocation  remains  nnrediieed,  di^th 
ally  Dikes  place  in  a  montli  or  two.     Lente  relates  a  case  of  inr 
dislocation  of  tlie  fiftli  cervical  vertebra  Itack wards,  iinaccom|)ani^ 
fracture,  wlitch  accident  the  jKitient  survived  five  days.*     A  pati 
Roux*s  lived  eiglit  days :  but  in  the  case  of  a  second  patient  mentio 
Lente,  with  a  com  j)lete  dislocation »  without  fracture,  of  the  fifth  vi 
the  patient  survived  the  injury  only  two  hours,* 

On  the  other  hand,  occtisional  examples  are  presented  of  partU  i 
coin|ilcte  recovery  with  the  dislocation  unreduced. 

Horner,  of  Pliihideljiliia,  presented  to  the  class  of  med 
the  University  of  Pennsylvania,  in  1842,  a  hid^  tet,  10,    ' 
a  distance  of  twenty  feet,  alighting  upon  his  head.     He  was  found  i 
less  and  motionless,  with  his  head  hent  under  his  body.     He  *rnnlii»n 
recovered  from  the  shock,  but  his  neck  was  stiff,  distorted,  ana  iiiotim 
less,  his  face  being  inclined  downwards  to  the  right  side.      Twm  ik% 
after,   his   ''common    and    accurate  perceptions  returned,  but   he 
atfected  for  some  time  witli  tingling  and  numbness  in  bis  left 
When  presented  to  the  cbiss  tlie  transverse  processes,  fi-om  the 
upwards*  were  about  half  an  inch  in  front  of  tbose  belo|r,  showing 
the  left  oblique  process  of  the  fourth   was  dislocated  forwanb  upon  titf' 
fifth.     The  rotury  mictions  of  tlie  neck  could  not  be  executed  to  nome 
extent,  but  murh  more  freely  to  the  riglit  than  to  the  left.     PnofefMr 
Homer  refused  to  mnke  any  attempt  to  reduce  the  dislocation.* 

Dr.  Purple,  of  New  York,  has  reported  a  case  of  what  was  called  \ 
dislocation  of  the  fifth  and  sixth  cervical  vertebra?,  producing  coinplij 
paralysis  of  the  lower  pjirt  of  the  body,  in  which  the  patient  sun'itfl 
the  siccident  many  years;  l>ut  his  lower  extremities  were  so  usi'le 
cuiuhersome  as  to  induce  him,  in  the  year  18ol,  six  years  after  the! 
had  been  received,  to  submit  to  the  amputaiion  of  both  at  the  ld|>-jfiir 
In  1852,  having  become  very  intemperate,  he  dieri,  but  no  autopsy 
obtained,  si>  tliat  the  exact  character  of  the  injury  wa«  never  a:scertaiu« 
Sfinsoii.  of  Paris,  lias  rcfiorted  nlso  a  case  which  came  under  hisob!ien*i 
tion  at  Hntel  Dieu,  i>f  dislocnlion  of  the  '*thir<l  cervical  venehrn  hck 
wards,''  fmm  wbicli,  although  unreduced,  the  yjatient  pan  vi'wL^ 

The  character  of  this  accident  was  not  much   l>etter  dr  i;  hhi 

although  be  felt  a  severe  and  shar|>  pain  at  the  moment  of  the  uiJDird 
wliich  WHS  gi^eatly  aggraviited  by  motion,  antl  bis  bead  wjis  bent  fr»rt*a 
and  to  the  left,  ''the  chin  being  fixed  on  the  upper  part,  of  the  sstcnann/ 
there  was  no  paralysis  of  either  the  motor  or  sentient  Dcn'cs.    Aft 

'  Ideate,  Npw  York  Jnurn    Med,,  May»  IRW,  p.  284-  *  Lcmte,  Ilitl,  pJ 

"  Homer,  Aiaer.  JourfK  Med.  Sci.,  April,  1843,  frrjni  Med.  Exum* 
*  Purple,  New  Yurk  Joiirn,  Mud,,  May,  1853,  p.  8111. 
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lie  lapse  <»f  about  four  months  he  left  the  ho,^pital,  still  unajjle  to  lift  his 
hiiit  mort*  than  four  inches  froiu  the  steirHitii ;  after  wliich  lie  resumed 
ms  nma]  ix'cupations,  suflering  r»o  further  inconvenience  than  what  was 
jhpcjidioueii  hy  the  unnatural  position  of  his  heacL^  Notwithstanding  the 
Iplllifyritative  testimony  of  Sanson  tliat  this  was  a  clitthxmtion  backwards, 
Blietarmot  avoid  the  conclusion  that  it  was  either  an  incomplete  unilateml 
Itfalocntion,  or  perhap.s  a  meri2  dijiatasis  of  the  articulation,  or  else  that  it 
Jtwan  example  of  sprain  of  the  muscles,  and  conse<(uent  contraction  of  one 
l»et,  or  parulyi*is  of  the  opposing  t^et  of  muscles.  It  is  certain  that  it 
ItTt^not  a  complete  disloctitiou;  nor,  since  there  was  no  paralysis  of  the 
|lHj(ly  below  the  point  of  injury,  can  it  be  properly  made  use  of  as  an 
l«rg|iiiieiit  for  Don-interferenee  where  such  paralysis  discs  actually  exist. 
I  Poinsot  8aw,  in  1888,  a  case  almost  identical  in  the  phenomena  which 
Bit  [irtsi^nted  with  that  of  Ayres,  to  which  I  shall  hereafter  refer,  occurring 
Ima  man  aged  35  years,  caused  hy  the  fall  of  a  heavy  weight  upon  his 
liicad  while  it  was  in  a  position  of  extension.  He  lost  his  conscious nesB 
l.it  ooce,  but  when  he  recovered  his  Hen!?es  after  a  few  moments  there  was 
Piio  [♦amlysis.  On  the  following  day  when  examined  by  Poinsot,  the 
linnptoms  seeme<l  to  point  to  a  dislocation  of  the  fifth  cervical  vertebra 
luyxm  tlie  sixth,  but  no  attempt  at  raluction  seems  to  have  been  made, 
litnidually  the  head  regaincMl  its  position  and  motions,  hut  after  a  time, 
luid  Hf  the  date  of  the  last  observation,  more  or  less  of  the  deformity  and 
I  imiflobility  continued  to  exist.^ 

■  Treatment — Let  us  see  now  what  encouragement  attempts  at  reduc- 
jtfen  may  offer,  in  cases  which  present  so  little  ground  of  hope  where  the 
iMuetion  is  not  accomplished* 

I  Dr.  Sj>encer,  of  Ticonderoga^  N.  Y.,  relates  that  a  man,  let*  50,  fell 
I  Wkwnrds  from  a  board  fence,  striking  upon  the  superior  and  anterior 
lp)rtion  of  his  heiid,  dislocating  the  second  from  the  third  vertebra  of  the 

■  neck,     His  head  was  thrown  Ijack   su  far  as  to  prevent  his  seeing  his 

■  own  body,  and  all  below  the  injury  was  completely  paralyzed.  Repeated 
I  attempts  were  made  to  retluce  the  dislocation,  ''hut  the  transverse  pro 
Icessie*  had  become  so  interlocked  lliat  every  effort  proved  abortive,"  and 
|l'<*dicd  forty-eight  houiij  after  the  injury  was  received,^  Grtitskill  also 
lattmpted  reduction  in  a  case  of  dislocation  of  the  seventh  cervical  ver- 
|tebr>i,but  failed/  Boyer  failed  in  two  cases.  It  is  related  by  Petit 
I  Bidul,  that  a  young  patient  at  La  Charite  expired  in  the  hands  of  the 

■  lirrgeons,  upon  such  an  attemjit  being  made  a  few  days  after  the  acci- 
i"Mlt;*  and  Dupuytren  says  ''the  reduction  of  these  dislocations  is  very 
|(hng(*n>us,  and  we  have  often  known  an  individual  perish  from  the  com- 
lpre*iion  or  elongation  of  the  spinal  marrow  which  always  atten*is  these 
|«tempts/' 

i  fir,  Schuh,  of  Vienna,  relates  that  a  man,  vet,  24,  while  engaged  at 
P**  %ork  on  December  5,  18o8,  twisted  his  head  suddenly  round,  in 
|r"i-se«|uence  of  one  of  his  companions  roaring  into  his  ear^  when  he  in- 

1^  Bfttuon,  Amer.  Jnum.  Med.  ScL»  Feb.  1836^  p.  5U^  f>om  Gaz.  de«  H^pitaux. 

1^   PoiriKit,  op.  cit.,  p,  76L 

|«  ^P'^nccr.  Boston  M<^h  and  Surgf.  Joum.,  vol.  xv.  No.  11. 

Ig   CrniUkill,  LofidoM  Ren<»sitory,  vol.  xv.  p.  282. 

I      ^etit  Bndi'l,  Note  to  Boycr/Malad.  Chir.,  vuf,  v.  p  118. 
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titly  felt  somi'tlnng  give  way  in  bis  neck,  ami  founJ  it  imprMiblrio 
move  hin  head.  Next  inornini^  his  head  was  turned  to  the  rijrht  und 
bent  down  toward  the  shoulder*  EveiT  attempt  to  n)-  '  'irirf 
caused  great  pain.     He  eoiiiplainetl  of  weakness  in  his  r^.  bet 

all  the  other  lunction.*'  of  hits  hody  were  perfect.  ^Vn  atteiupt  na^  im- 
mediately made  to  reduce  the  dislocation  by  lifting  him  hx  the  beifd, 
but  without  success.  On  December  7th,  tlie  weakness  and  nmotniai 
of  the  right  ami  had  increiiged,  and  the  attempt  tn  reduce  the  boi 
wa.H  renewed.  The  patient  was  laid  horizontally  upnn  a  Ij^iU  nml  in- 
tension ninde  from  the  chin  and  occiput  while  counter-*  wu 
made  from  the  shouldtM's.  The  force  thus  employed  wus  i  j  iir- 
ereiised  until  the  patient  and  a8,sist4int  felt  a  snap  as  of  twa  bone*  tnrtu 
ing,  when  it  was  found  that  the  head  was  restored  to  its  natuml  {K^titiiiB. 
and  the  power  of  moving  it  had  retunied.  The  next  day  Uis  «na  nii 
more  powerless  than  before,  and  on  the  following  day  he  had  verti/?o, 
but  tlu'Ke  symptoms  sorm  yielded  to  copious  bleetUngs.  and  he  left  tljt 
hospital  cured  on  the  IHth.' 

Dr.  Hickerman,  of  Ohio,  has  reported  also,  in  the  Ohio  M^ditd 
Journal^  a  case  of  dislocation  of  one  of  the  cervical  vortebne.  the  origi- 
nal account  of  which  I  have  not  seen,  but  only  an  abridged  ^tatemeot 
published  in  the  Buffah  3Iedkal  Journah  By  exploring  the  pharyni 
a  proTuinence  was  felt  opposite  the  junction  <»f  the  fourth  arnl  fifth  (rr- 
vical  vertebric  :  an<i  the  action  (»f  the  heart  wits  barely  pi'-rct^ptiltk 
Seizing  the  patient's  head  under  hiw  left  ann.  Dr.  Hickennan  in  ;hif 
manner  made  traction,  while  with  the  index  finger  of  the  right  hand  in 
the  patient's  throat,  he  made  finn  pressure  ohlicpiely  upwaniji,  back- 
wards, and  to  tbe  left  ;  after  continuing  the  pressure  for  alKutt  forty  or 
fifty  seconds,  the  part  against  which  the  finger  was  placcMi  gnwlaally 
yet  <pjickly  receded  in  the  dirc^-tion  in  wljich  the  pressure  was  made, 
and  instantly,  as  r|uicklY  indeed  as  tlu?  act  could  be  posBibly  executfi 
the  patient  opened  her  eyes,  and  natural  respiration  wa^  establifibeil. 
She  then  also  immediately  became  crmscious  of  what  was  trampirinf; 
about  her,  and  signifii^l  by  signs,  for  she  was  yet  unable  to  speak,  tint 
she  liad  suffered  jmiu  in  the  e[)igastriuni.     Complete  retrovcry  took  plftCfJ 

Schrauth  received  under  his  care  a  patient  who  had  a  dislocation  of  tli^ 
"right  transverse  apophysis"  of  the  fourth  cervical  vertebra,  without 
lesion  of  the  spinal  marrow,  which  he  reduced  on  the  seven tli  day.  Thfi 
first  attempt  wjis  unsuccessful ;  but  the  second,  made  with  gretit  CttUtioD, 
by  the  aid  of  four  assistants,  three  of  whom  pulled  the  bend  upwanb 
while  the  fourth  pressed  with  his  whole  weight  upon  the  shoidders.  w« 
completely  successful.  During  the  time  that  the  traction  nas  being 
made,  the  head  was  occasion aily  rotated  slightly  and  moved  laterant. 
and  at  the  same  moment  the  surgeon  pushed  firmly  against  the  displsrpd 
apophysis.  The  reduction  was  attended  with  **  various  distinct  cnwk- 
ings  in  the  neck,'*  which  were  loud  enough  to  be  heard.  After  etnoe 
days  of  repose  he  resumed  his  occupation,  no  stiffness  remaining  in  tte 
movements  of  the  neck.* 


1  8dnih.  Amer  Journ.  Med.  Sci\,  ,Titly,  1811,  p.  207. 

*  HickerNiHn,  Bulf.  Mod   Joiirn.,  vol  x.  p,  702,  April,  185^ 

'  Scliruutli,  Amer  Journ.  Med.  Scl,  Mt4yi  1848, 
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'Accortling  to  Malgaigne/  Newman  in  1814  and  8eifort  in  1S81  have 
«ach  rep<irted  one  suceesvsfal  ai^e,  while  Barny  and  Malgaigne  liave  each 
■let  with  two  analogous  examples  successfully  reduee<l. 

Dr.  Edward  Maxaon,  of  Geneva,  N.  Y.,  was  called,  on  the  28th  of 
Oct.  1H56,  lo  »ee  a  child  about  nine  years  old,  who  had  met  with  a  sim- 
ilar accident  about  forty  hours  before,  namely,  a  dislocation  of  the  right 
iirticuhiting  apophysis  of  the  filth  or  sixth  cervical  vertebra,  occasioned 
by  suddenly  turning  her  head  around  wtiile  at  play.  She  iit  first  com* 
plained  only  of  pain  and  inability  to  straighten  the  neck ;  but  whenever 
movtHj  she  became  faint  and  irritable.  A  short  time  before  the  surgeon 
wa.^  called,  the  njother  had,  in  attempting  to  move  her  in  bed,  turned  the 
'  ce  a  little  more  to  the  left,  when  a  severe  convulsion  immediately  en- 
led.  On  examining  the  neck.  Dr.  Maxson  discovered  the  displacement 
the  transverse  process.  Having  advised  the  parentn  of  the  dunger 
rily  incident  to  an  attem[it  at  replacement,  and  of  the  probalde 
eonsieouencc^  of  its  being  permitted  to  remain  m  it  wjis,  they  consented 
that  the  trial  should  be  made.  ''  I  gi-asped  the  head,"  says  Ur.  Max- 
son,  *^  with  both  han<ls,  and  procee«letl  according  to  Desault*s  method, 
only  I  6rst  carried  or  turned  the  face  very  gently  a  little  further  toward 
the  left  shoulder,  to,  if  possible,  rlisengage  the  process;  then  lifting  or 
txtendmg  the  head,  I  turned  the  face  very  gently  toward  the  right 
"  shoulder,  when  the  difficulty  was  at  once  overcome,  and  she  exclaimed : 
^^  I  can  move  my  eyes.'  Her  countenance  soon  actjuired  a  more  natural 
^^Bppearance ;  the  faintness  passed  off;  she  rested  quietly  through  the 
^Kligbt ;  had  no  rc^turn  of  the  difficidty,  an<l  needed  »uily  an  emollient 
^Panodyne  to  soothe  tlje  irritation  and  slight  swelliiig  which  reuiaiiied  at 

the  I  M:»i  ri  t  of  i  nj  u  ry . " " 
I  I>r.  Hcrthold,  of  Nuremberg,  reduces!  a  diiilocation  of  one  of  the  ob- 

lique processes  of  the  sixth  vertebra  in  a  boy,  set.  19,  by  extension  with 
his  han<ls  and  rotation.^ 
I  Dr.  W'm.  J.  Morton,  of  New  York,  has  reported  a  case  of  dislocation 

]       of  the  fifth  oblique  process  in  a  boy  twelve  years  old,  reduced  after  the 

I  lapse  of  one  wec^k,  by  suspension  of  the  head  between  the  hands  and 
station.* 
Dr.  John  A.  Wyeth,  of  this  city,  relates  a  case  of  dislocation  of  the 
^ight  articular  process  of  the  fourth  vertebra  forwards,  from  muscular 
iwstion,  in  the  person  of  a  lady  wlio  had  turned  her  liciul  strongly  to  the 
left  side.      Her  hearJ  became  fixed  immovably;   tliere  was  great  pain  at 
the  point  of  this  articulation:  oppressed  breathing  and  a  uunduiess  ex- 
lending  down  the  arm  of  the  same  side.     Dr.  Wyeth  was  immediately 
moned,  and  attempted  to  rotate  the  head  into  position,  but  was  una- 
\le  to  do  so.     He  then  seized  the  head  and  rotated  it  slightly  to  the  left, 
'en  made  strong  extension  and  rotateii  to  the  right,  when  the  head 
turned  to  and  retained  its  natural  position.     During  the  next  two  days 
ere  was  considerable  pain  along  the  spinal  cord  and  in  the  right  arm. 
Three  months  after  the  accident  she  was  perfectly  well,^ 

•  Mftlpniirnp,  op.  cit,  t  2,  *  Majt^on,  Buffalo  Med.  Joam.,  Jan.  1867,  p.  476. 

•  Berthuld,  Month.  Ab.  Med.  Sci.,  June,  1875. 

•  Murton,  Med.  R<?o.,  Oct.  4,  1870. 
»  Wv^h.  Hn«i  Gaz.,  N.  Y.,  Aug,  1879.      ^^^^^^^^^^^^^^^^ 
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Rust,^  Wood,^  of  this  city,  and  others,  have  seen  and  r^x>rted  fw^ 
cases  attended  with  like  success. 

So  far,  the  cases  of  successful  reduction  to  which  I  have  referred  few 
examples  of  dislocation  of  only  one  of  the  articulating  apophyacB,  ml 
they  have  been  sufficiently  numerous  and  successful  to  establish  the nlie 
of  attempts  at  reduction.  I  have  now  to  relate  a  case  in  itself  almost 
unique,  namely,  a  successful  reduction  of  a  dislocation  of  the  fifth  c«^ 
vical  vertebra,  in  which  both  apophyses  appear  to  have  been  throwi 
forwards.  It  occurred  in  the  practice  of  Dr.  Daniel  Ayres,  of  Brooklji, 
N.  Y.,  and  will  be  best  understood  by  a  reproduction  of  his  own  pob- 
lished  account  of  the  case : 

"  E.  K.,  the  subject  of  this  accident,  was  a  laboring  man,  thirty  yeiB 
.  of  age,  tall  and  muscular,  but  not  fat,  with  a  neck  longer  than  the  wth 
age  among  men  of  equal  height.  On  the  evening  of  the  2d  of  Octobff 
he  became  intoxicated;  was  brought  home  insensible,  and  did  not  recoKr 
from  the  combined  effects  of  the  shock  and  his  libations  until  the  follov* 
ing  morning,  when  he  was  supposed  by  his  wife  to  be  laboring  owkr 
cold  and  a  stiff  neck.  She  made  some  domestic  applications  to  tke 
aflected  part,  and  administered  a  dose  of  cathartic  medicine.  Whai  k 
was  thought  sufficient  time  had  elapsed  without  obtaining  relief,  he  fH 
seen  by  l3r.  Potter,  of  this  city,  and  afterwards  by  Dr.  Cullen,  both  rf 
whom  recognized  a  condition  which  was  not  only  very  unusual,  but  on 
which  they  had  never  before  observed.  I  was  then  requested  to  exvoM 
the  case,  which  I  did  on  the  ninth  day  after  the  accident.  With  sobJ 
assistance  and  great  personal  effort,  he  was  able  to  get  out  of  hed, 
moving  very  slowly  and  cautiously.  Desiring  to  ex|>ectorate,  he  fH 
obliged  to  get  down  on  his  hands  and  knees,  which  he  accomplished  wii 
the  same  deliberation.  When  seated  in  a  chair,  the  head  was  ihrofB 
back  and  permanently  fixed ;  the  face  turned  upwards  with  an  aniioB 
expression.  The  anterior  portion  of  the  neck,  bulging  forwards,  m 
strongly  convex,  rendering  the  larynx  very  prominent.  The  integi- 
ments  of  this  region  were  exceedingly  tense  and  intolerant  of  prewiit 
The  posterior  portion  of  the  neck  exhibited  a  sharp,  sudden  angle  at  tb 
junction  of  the  fifth  and  sixth  cervical  vertebrae,  around  which  the  int* 
uments  lay  in  folds.  It  Wiis  difficult  to  reach  the  bottom  of  this  anp 
even  with  strong  pressure  of  the  fingers,  and  of  course  the  regular  liu 
formed  by  the  projecting  spinous  processes  was  abruptly  lost.  He  c<* 
plained  of  intense  and  constant  pain  at  this  point,  which  was  neithtf 
relieved  nor  aggravated  by  pressure.  W^ith  difficulty  he  swallowel 
small  quantities  of  liquid,  pausing  after  each  effort,  and  could  not  be 
induced  to  tiike  solid  food,  since  the  first  attempt  to  do  so  after  the  accideil 
was  followed  by  violent  paroxysms  of  coughing  and  choking.  Hii  ' 
breathing  was  obstructed  and  somewhat  labored,  being  unable  fully  to 
clear  the  bronchi  of  their  secretion.  This,  however,  seemed  rather  in 
effect  of  the  tense  condition  of  the  soft  parts  of  the  neck,  than  the  result 
of  pressure  upon  the  spinal  cord,  since  he  presented  no  evidence  of 
paralysis,  either  of  motion  or  sensation,  in  parts  below  the  neck.    The 

'  Rust,  Cheliiis,  note  by  South. 

5  Wood,  New  York  Journ.  Med.,  Jan.  1857,  p.  13. 
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oo-cleido-mastoid  muscles  of  both  sides  were  felt  quite  soft  and  re- 

'*But  one  conclasion  could  he  formed  upon  this  stute  of  facts,  to  wit: 
*t  the  oblique  processes  of  both  sidea  were  conipletely  (!islocate<L 
riit'  marked  rigidity  of  the  head  seemed  V)  preclude  the  probability  of 
^rure  through  the  vertebral  bodice,  and  although  the  cartilage  might 
!  separated  anteriorly,  yet  the  body  not  pressinti;  baekwarvls  sufficiently 
paralysis  of  the  cord,  it  was  hoped  that  the  posterior  verte- 
aent  remained  uninjured  ;  it  was,  t!ierf  fore,  dett^rmincil  to  make 
at  reduction  oo  the  followin;j;  day.  In  additiun  tu  those  uHgin- 
tjnnected  with  tbe  ease,  I  am  under  obligations  to  Drs*  Ingraham, 
ner»  Palmedo,  C>.  D,  Ayres,  and  a  number  of  other  medical  gentle- 
who  were  present  by  invitation,  all  of  whom  confinned  the  diag- 
mx,  nod  rendered  efficient  services, 

**The  f>atient  wiis  placed  upon  a  strong  table,  in  a  recumbent  por^ition, 

litli  a  pillow  resting  under  tbe  shoulders,  the  head  being  supinnted  by 

'  md  during  the  administration  of 

form,  of  which  an  ounce  was  given  Fia.  265. 

»tore  anaesthesia  ensued-     Counter-ex- 

sion  being  marie  by  two  fed i led  s beets 

obliquely   across   the    shoulders 

^properly  held,  the  hea<l  was  gntsjied 

De  hand  placed  under  the  chin,  the 

over  the  occiput,  and  by  steadily 

firmly  drawing  the  head    directly 

Vtirds,  and  then  upwards,  an  attempt 

made  at  reduction,   but  fsiih'd   for 

t  of  gnfficient  powt-r.     Dr.  Ingrabam 

then  requested  to  place  his  hands 

aediately  over  my  own  in  the  same 

rition  as  before,  and  steady  tmction 

in  made  in  the  same  <lirectiorK 

Limited   strength    was   reqnn'cd    in 

the  head    Ijack  wards   and    up- 

to  dislotlge  the  superior  oblique 

from  their  abnormal  position, 

I  this  waij  felt  to  beyiebling  by  Dr. 

iiUeii  (who  kept  one  hnnd  constantly 

tbe  seat  of  disb>eation).    Dr.  Potter 

directed  to  place  his  hands  under 

own,  still  in  position,  and  assist  in 

inging  the  head  forwards ;  at  the  same 

the  chest  was  depressed  toward  the  tiible.  The  Imnes  were  dis- 
felt  to  slip  into  their  places;  the  line  of  tlje  spine  was  instantly 
rcil,  tlie  head  and  neck  assuming  their  natural  [jositiou  and  aspect. 
[»n  as  the  patient  became  conscious,  he  expressed  himself  igjiorant 
nt  had  taken  place,  but  free  from  pain,  and,  in  Ids  own  language, 
right/  A  ban«lage  was  arranged  to  support  the  head  and  keep  it 
It  forwards.  He  had  an  anodyne  for  two  nights  following,  after  widch 
further  treatment  was  necessary,  and  at  the  end  of  one  week  he  had 


Ayres'fl  case  of  bilmtoml  disluoiiti&Q  of 
the  fifth  oerviiml  vertebra^ 


660  DISLOCATIONS   OF   THE   8PINS. 


complete  control  over  the  movements  of  the  head  and  neck.  Bejoti 
the  debility  and  emaciation  immediately  dependent  upon  protracted  fat- 
ing and  loss  of  rest,  he  has  experienced  no  uneasiness  since  the  opentki. 
His  appetite  is  now  good,  and  all  the  functions  perform  their  doty  M^ 
mally.  In  a  subsequent  inquiry,  to  determine,  if  possible,  the  CMMot 
the  accident,  he  states  that  he  distinctly  recollects  going  into  a  storek 
Atlantic  Street,  near  the  ferry,  and  there  having  angry  words  with  a 
acquaintance ;  that  he  left  the  store,  and  was  proceeding  up  the  strat 
(which  is  here  a  rather  steep  ascent),  when  he  was  violently  struck  firan 
behind,  over  the  lower  portion  of  the  neck.  He  likewise  remembA 
falling  foi-wards,  and  striking  against  some  object,  but  does  not  know 
what  it  was,  nor  what  took  place  until  the  following  morning."* 

So  far  as  I  know,  the  only  other  example  of  supposed  saccenU 
reduction  of  a  complete  bilateral  dislocation  of  these  vertebrae  has  ben 
reported  by  Vrignonneau  ;^  but  of  which  Malgaigne  expresses  some  ink 
as  to  whether  it  was  an  example  of  partial  or  complete  dislocation.  Aftff 
alluding  to  Gosselin's  success  upon  the  cadaver,  Malgaigne  says  :*  "Soiii 
surgeons  have  even  thought  that  they  had  obtained  it  upon  the  lirim 
subject.  M.  Vrignonneau  was  called  to  see  a  man  39  years  of  age,  Hi 
had  just  iallen  upon  the  head  from  a  height  of  six  metres.  Tnebtt 
was  bent  upon  the  chest ;  the  whole  body  was  rigid,  and  was  raised  ii 
if  all  of  a  piece ;  the  patient,  however,  could  still  move  his  limbs,  lb 
surgeon  diagnosticated — but  he  does  not  say  how — ^a  dislocation  forwirfi 
of  the  fifth  cervical  vertebra ;  and  at  first  he  did  not  dare  to  inteifew. 
The  next  day,  however,  all  the  limbs  were  paralyzed ;  the  followiDg  itj 
death  was  imminent,  as  shown  by  the  stertorous  respiration  and  by  tk 
almost  imperceptible  pulse  ;  he  then  concluded  to  try  the  reduction,  whii 
was  accomplished  with  a  distinct  craquement  From  that  time  all  tk 
symjitoms  subsided  as  if  by  enchantment,  and  two  months  later  them* 
could  work,  there  remaining  only  some  stifihess  in  the  neck,  espcciillj 
during  the  lateral  movements,  which  remained  quite  limited.  I  pni» 
the  fortunate  determination  of  the  surgeon  ;  but  I  regret  that  the  diif 
no.sis  was  not  more  fully  established ;  and  even  while  admitting  th 
forward  dislocation,  the  absence  of  paralysis  (?)  leaves  one  in  doubt  i«> 
whether  it  was  not  an  incomplete  dislocation,  such  as  those  we  areibo* 
to  consider." 

§  4.  Dislocations  of  the  Atlas. 

Surgeons  have  met  with  several  forms  of  displacement  betwea  the 
atlas  and  axis.    First,  a  forced  inclination  forwards  of  the  atlas  upon  the 
axis ;  in  conseciuence  of  which  the  body  or  anterior  arch  of  the  atlis  il 
made  to  recede  from  the  odontoid  process,  and  the  transverse  licMWirt  \ 
glides  upwards  without  breaking ;  so  that  the  extremity  of  tlie  ouontoii 
process  comes  to  occupy  a  position  underneath  or  behind  the  ligamait, 
and  thus  presses  upon  the  cord.     It  is  apparent,  also,  that  this  fonn  rf 
displacement  cannot  occur  without  a  rupture  of  the  vertical  ligamcntt 

*  Ayros,  New  York  Journ.  Med.,  Jan.  1867,  p.  9. 

'^  Vnc^nonneau,  Journ.  des  Conn.,  M6d.  Chir.,  t.  1,  p.  21. 

*  Malgaigne,  op.  cit.,  t.  2,  p.  868. 
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d  the  transverse  ligaments  to  the  axis ;  nor  without  a  separa- 
e  atlas  from  the  axis  posteriorly  and  a  rupture  of  the  posterior 
ean  ligament  Second,  a  similar  inclination  of  the  adas,  accom- 
th  a  rupture  of  the  transverse  and  superior  vertical  ligaments, 
lence  of  which  also  the  odontoid  process  is  allowed  to  fall  upon 

Third,  the  atlas  in  the  same  position,  with  the  odontoid  pro- 
in  at  its  base.  Fourth,  the  atlas  displaced  directly  forwards  or 
u  Fifth,  a  displacement  of  only  one  articular  process  in  a 
forwards ;  and  sixth,  a  displacement  of  one  articular  process 
and  of  the  other  backwards. 

already,  when  speaking  of  fractures  of  the  atlas,  or  of  the 
axis  together,  called  attention  to  several  examples  of  that  form 
location  which  is  accompanied  with  a  fracture  of  the  odontoid 

The  other  forms  of  dislocation  are  characterized  by  so  few 

peculiar  to  themselves,  or  which. can  be  regarded  as  diagnostic 
Iready  sufficiently  studied  in  connection  with  other  dislocations 
2k,  that  I  shall  not  deem  it  necessary  to  do  more  than  remind 
re,  that  if  permitted  to  remain  unreduced  a  speedy  and  fatal 
evitable,  and  to  point  them  to  some  examples  of  recovery,  after 
has  been  fortunately  accomplished.  These  may  suffice  to  show 
tytren  was  in  error  when  he  declared  that  such  accidents  were 
yond  the  resources  of  our  art. 

man  received  upon  his  head  a  bundle  of  hay  cast  from  the  top 
1.  He  fell  with  his  head  bent  forwards  so  that  his  chin  touched 
the  sternum,  and  in  this  position  it  remained  immovably  fixed; 
ler  portions  of  his  body  preserving  their  natural  functions.  A 
irho  was  indeed  the  father  of  Malgaigne,  being  called,  assured 
it,  that  unless  he  could  give  him  relief  he  certainly  would  die ; 
inasmuch  as  the  attempt  might  itself  prove  fatal,  he  ought  at 
at  in  order  his  affiiirs.  Accordingly  the  man  partook  of  the 
;;  then  the  surgeon  seated  him  upon  the  ground,  and  placing 
;  his  back  with  his  knees  resting  upon  his  shoulders  for  the  pur- 
aking  counter-extension,  and  with  a  towel  brought  over  his  own 
and  under  the  chin  of  the  patient  for  extension,  he  proceeded 
n  the  neck  in  the  direction  of  the  axis  of  the  spine.  The  efforts 
;  and  painful ;  but  at  last,  while  the  head  was  lifted  as  far  as 
t  was  suddenly  drawn  backwards,  and  immediately  it  resumed 
l1  direction.  Absolute  quietude  was  enjoined,  and  the  patient 
in  a  short  time  and  without  any  accident, 
itient  was  seen  two  years  after  by  the  younger  Malgaigne,  at 
le  no  trace  of  the  accident  remained,  except  an  impossibility  of 
le  head  to  the  right  or  to  the  left. 

»r  example  is  related  by  Ehrlich,  but  in  this  case  the  dislocation 
urards.  A  young  man,  aet.  16,  while-  carrying  a  sack  of  flour 
er,  fell  backwards,  and  the  sack  falling  over  upon  his  face  and 
d  to  the  ground  before  him.  He  was  found  lying  with  his  head 
tck  and  to  the  right,  the  head  resting  upon  the  scapula  of  this 
having  so  completely  lost  its  "solidity  **  that  by  its  own  weight 
all  from  one  side  to  the  other.  On  the  front  and  left  side  of 
there  existed  a  prominence  suposed  to  be  formed  by  the  atlas ; 
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the  patient  was  unconscious;  the  pulse  was  scarcely  perceptible,  vA'^ 
whole  body  was  suffering  under  paralysis.  Ehrlich  directed  theahowltal 
to  be  held  by  one  assistant,  and  the  head  to  be  drawn  upon  by  aDoflMTt 
while  he  pressed  with  his  own  hands  forcibly  upon  the  displaeed  iAh 
from  behind.  After  several  fruitless  attempts,  the  reduction  took  phMj 
accompanied  with  a  sound  distinctly  audible  to  all  of  the  assistants;  dv 
head  resumed  its  position  firmly,  and  the  arms  began  to  move.  The  hoi 
was  afterwards  maintained  in  place  by  a  bandage.  The  cure  proceeU 
rapidly,  and  after  a  time  no  trace  of  the  injury  remained  but  a  di8a|rM> 
able  tension  in  the  nape  of  the  neck  whenever  he  moved  his  head  bnsUf 
to  the  one  side  or  the  other.^ 

Peabody,^  in  the  case  of  a  man  who  had  subluxation  of  the  adiii 
occasioned  by  a  fall  from  a  height  upon  his  head,  and  in  whom  det& 
seemed  imminent,  succeeded  after  several  trials.  The  patient  wis  »• 
conscious,  his  eyes  were  closed,  and  his  pupils  dilated.  Immediately 
upon  the  reduction  having  been  effected,  which  was  accompanied  with  s 
violent  craqaemenU  the  patient  opened  his  eyes,  spoke  to  those  who  wew 
about  him,  and  complained  of  pain  in  the  back  of  his  neck.  On  tka 
following  day  he  could  be  considered  as  in  his  normal  condition. 

Uhde,  Wagemann,  and  Boettger,  of  Braunschweig,  report  a  cmc  rf 
bilateral  dislocation  of  the  atlas,  in  which  the  right  inferior  articiikr 
process  of  the  atlas  was  displaced  forwards,  in  front  of  the  correspond 
ing  superior  articular  surface  of  the  axis,  and  the  left  inferior  articdtf 
surface  of  the  atlas  backwards,  behind  the  corresponding  superior  trtici- 
lar  surface  of  the  axis,  as  shown  by  the  position  of  the  left  tnmsTene 
process  of  the  atlas.     "  The  patient,  a  roofer,  fell  from  a  height  of  thirtj 
feet.     The  head  was  rotated  upon  all  three  of  its  axes,  the  right  half  « 
the  face  being  turned  forwards,  the  facial  line  forming  an  angle  unth  die 
median  line  of  the  body,  and  the  chin  thrown  forwanls,  and  the  foivheid 
backwards.     On  the  left  side  there  was  paralysis  of  the  plexus  pharrfr 
geus  and  the  hypoglossal  nerve ;  on  the  right,  simply  paralysis  of  the 
glosso-pharjngeus.      Careful    anatomical    and     experimental    resetfdi 
proved  that  the  injuries  of  the  nerves  depended  upon  the  disloi^itiflfc 
The  nervus  accessorius  W.  also  suffered  at  a  point  corresponding  to  thit 
on  the  hypoglossus,  and  to  this  the  paralysis  of  the  left  velum  paUtu 
observed  in  the  patient,  was  attributed ;  the  plexus  pharyngeus,  of  whiA 
the  anterior  branch  of  the  accessorius  forms  a  part,  suffering  by  tradi« 
on  the  trunk  of  the  nerve.     The  experiments  also  proved  that,  in  this 
dislocation  the  cord  is  not  8ubjecte<l  to  pressure,  and  that  the  vertcbnl 
artery  is  not  injured.     The  dislocation  was  partially  reduceil  two  <by* 
after  the  accident  by  extension,  extreme  flexion  of  the  head  on  the  Irft 
shoulder,  and  rapid  rotation  backwards  and  to  the  right,  together  with 
direct  pressure  upon  the  left  transverse  process  of  the  atlas.     The  c«^nit 
tion  of  the  patient  improved  materially  after  extension  had  been  niide 
for  some  time  with   Glisson^s   apparatus.     After  the  lapse  of  several 
weeks  the  patient  was  able  to  move  his  head  in  every  direction.     Barelj 
a  trace  of  the  paralysis  remained."^ 

*  Muljrai^no,  Ehrlich.     Malgaigno,  op.  cit.,  torn.  ii.  p.  334. 

'-'  Peabodv,  Bost<»ii  Med  and  Surg.  Journ.,  1876,  vol.  2,  p.  79. 

*  8t.  Louis  Courier  of  Med.,  Jan.  1879,  from  Arch,  fiir  Klin.  Chirurg.,  Sept.  18TS. 
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Bemhuber^  treated  a  young  man  who  had  fallen,  striking  the  back  of 
^  nedc  upon  a  piece  of  furniture.  He  lost  consciousness,  but  when  a 
point  opposite  the  atlas  was  pressed  upon  he  became  convulsed.  On  the 
lM<md  day  the  convulsions  were  continuous,  and  death  seemed  imminent. 
Xbe  surgeon  seized  the  head  with  both  of  his  hands,  and  made  traction 
qnrirds,  when  the  patient  opened  his  eyes  and  became  conscious.  By 
Deans  of  bandages  and  a  gallows  the  head  was  maintained  in  that  posi- 
km.  All  symptoms  at  once  disappeared,  but  it  was  observed  that  when- 
tear  the  extension  ceased  and  the  head  was  permitted  to  fall  upon  the 
■nnk,  the  somnolency  was  prone  to  return,  and  for  this  reason  the  ex- 
aision  was  continued.  The  patient  recovered,  with  only  a  slight  rigidity 
"  the  neck. 

B.  Dislocations  of  the  Head  upon  the  Atlas,  or  Occipito-Atloidean 

Dislocations. 

Lassns,  Palletta,  and  Bouisson^  have  each  reported  one  example  of 
is  dislocation.  In  neither  case  was  the  dislocation  complete,  but  death 
icurred  speedily  in  every  instance.  Dariste  exhibited  to  the  Anatomi- 
1  Society  of  Paris,  in  1838,  a  specimen  of  incomplete  dislocation  of  the 
cipito-atloidean  articulation,  with  stretching  of  the  transverse  liga- 
ent;  the  patient  from  whom  the  specimen  was  taken  having  lived 
ore  than  a  year  after  the  accident,  when  he  died  from  a  tubercle  in 
le  brain.' 

Milner,  of  London,^  has  reported  a  case  of  complete  dislocation  of  the 
»d  upon  the  atlas.  A  man,  set.  38,  fell  from  a  height  of  seventy  feet, 
id  was  killed  instantly.  On  examination  it  was  found  that  all  the  liga- 
ents  uniting  the  occiput  with  tlie  atlas  were  ruptured,  and  dislocation 
AS  complete.  The  posterior  arch  of  the  a  thus  was  fractured ;  the  spinal 
arrow,  the  two  arteries,  and  the  two  vertebral  veins  were  ruptured. 

It  is  unnecessary  to  say  that  only  in  examples  of  partial  dislocation  of 
le  head  could  a  hope  be  entertained  that  surgical  resources  would  be  of 
ly  avail ;  and  even  in  these  cases  dejith  has,  in  all  the  reported  exam- 
les,  taken  place  too  speedily  to  permit  surgical  interference. 


CHAPTER    V. 

DISLOCATIONS  OF  THE  RIBS. 

The  ribs  may  be  separated  from  the  bodies  of  the  vertebr«T(>,  from  the 
irtilages  of  the  ribs,  and  from  each  other.  The  cartilages  of  the  ribs 
ay  also  be  separated  from  the  sternum. 

*  Bemhuber,  Denuc6,  Art.  Region  Atloidienne,  Nouv.  Die.  de  Med.  et  de  Chir. 
rat,  t.  3,  p.  809.     (Poinsot,  op.  cit.,  p.  772.) 

■  Lassus,  Palletta,  Bouisson.     Malgaiujne,  op.  cit.,  p.  320. 

■  Dariste,  Amer.  Journ.  Med.  Sci.,  Nov.  1838,  p.  z37,  from  Archives  Gdn.,  Mav, 
38. 

*  Milner,  St.  Barthol.  Hosp.  Rep.,  vol.  x. 
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§  1.  Dislocations  of  the  Bibs  from  the  Vertebrss  (Yerte1inM!oslaI)i 

The  heads  of  the  ribs  are  joined  to  the  bodies  of  the  vortebne  bf 
strong  ligaments.  The  articulations  are  ginglymoid,  admitting  of  motioi 
chiefly  in  the  direction  of  the  axis  of  the  spine.  The  mobility  gradoillf 
increases  as  we  proceed  from  the  first  rib  downwards  to  the  last  Em 
joint  is  famished  with  a  capsule. 

The  necks  and  tubercles  are  also  united  to  the  transverse  processes  ky 
ligaments,  and  the  articulations  are  famished  with  synovial  capsules. 

I  am  not  aware  that  any  examples  have  ever  been  reported  of  dislw* 
tions  of  the  ribs  from  the  transverse  processes. 

Examples  of  dislocation  of  the  heads  of  the  ribs  have  been  mentiooed 
by  Ambrose  Pare,  Bransby  Cooper,  Alcock,  Donnie,  Henkel,  Eennedj, 
Buttet,  and  some  others ;  but  most  of  these  reputed  cases  have  not  bone 
the  test  of  a  critical  analysis,  and  while  Yidal  (de  Cassis)  is  in  doubt 
whether  the  claims  of  even  one  have  been  fally  established,  Boyer  dcnw 
absolutely  its  possibility.  We  see  no  reason,  however,  to  question  4e 
authenticity  of  several  of  these  examples. 

The  case  mentioned  by  Bransby  Cooper,  although  very  briefly  M^ 
rated,  leaves  no  room  for  doubt  as  to  its  real  character.  "  Mr.  Web- 
ster, surgeon  to  St.  Albans,  when  examinmg  the  body  of  a  patient  ih 
had  died  of  fever,  found  the  head  of  the  seventh  rib  thrown  upon  the 
front  of  the  corresponding  vertebra,  and  there  anchylosed.  Upon  \t 
quiry,  Mr.  Webster  learned  that  this  gentleman,  several  years  befcre, 
had  been  thrown  from  his  horse  across  a  gate,  for  which  accident  he  btJ 
been  subjected  to  the  treatment  usually  followed  in  fractures  of  the  ribi, 
and  there  is  every  reason  to  believe  that  it  was  at  this  time  the  didoo- 
tion  occurred."^ 

These  accidents  seem  to  have  been  generally  occasioned  by  a  fall  or 
a  blow  upon  the  back,  and  the  dislocation  has  been  accompanied,  usually, 
with  a  fracture  of  some  other  rib,  or  of  the  transverse  or  spinous  po- 
cesses  of  the  corresponding  vertebrae.  The  head  of  the  rib  has  alwiT« 
been  found  to  be  displaced  inwards.  The  lower  ribs,  including  the  to 
and  floating,  are  those  which  have  been  most  frequently  displaced. 

It  would  be  difficult,  if  not  impossible,  during  the  life  of  the  parient 
to  make  a  positive  diagnosis,  since  the  symptoms  resemble  so  c1o«It 
those  which  accompany  a  fracture  of  the  rib  near  its  posterior  extremity- 
The  nature  of  the  accident  producing  the  dislocation,  the  depression 
mobility,  and  pain,  arc  equally  indicative  of  a  fracture ;  while  the  &il«W 
to  detect  crepitus  might  easily  be  explained  by  the  thickness  of  themn^ 
cular  walls  at  this  point,  or  by  the  riding,  or  by  other  displacements  ci 
the  broken  fragments. 

Chelius  speaks  of  a  peculiar  "  rustling,"  perceived  when  the  Wj 
and  rib.s  are  moved  by  the  surgeon  or  by  the  patient  himself,  and  whicn 
is  different  from  the  sensation  produced  by  emphysema  or  fracture. 

The  treatment  ought  to  be  the  same  which  would  be  adopted  in  case 
the  rib  was  broken.     Replacement  of  the  dislocated  bone  must  be  re- 

^  Webster,  H.  Cooper's  ed.  of  Sir  Aelley  Cooper,  Amer.  ed.,  p.  4ri0. 
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led  as  impossible ;  and  it  only  remains  that  we  insure  quiet  as  far 
KMsible  in  this  portion  of  the  chest,  and  combat  the  pain  and  inflam- 
m  by  suitable  remedies.  The  circular  bandage,  however,  recom- 
ded  in  these  cases  by  Sir  Astley  Cooper,  could  only  be  serviceable 
islocations  of  those  ribs  which  have  an  attachment  to  the  sternum, 
floating  ribs,  which  have  been  found  dislocated  quite  as  often  as 
sr  of  the  others,  could  derive  no  support  from  circular  pressure,  or 
any  other  mechanical  contrivance. 

2.  Difllooations  of  the  Cartilages  of  the  Bibs  from  the  Sternum 
(Chondro-Stemal). 

16  cartilage  of  the  first  rib  has  no  proper  articulation  at  either  ex- 
ity,  but  the  remaining  six  upper  ribs,  where  they  join  the  sternum, 
nmished  with  synovial  capsules.  In  old  age  these  articulations  gen- 
f  disappear,  but  not  always. 

larles  Bell  observes:  "A  young  man  playing  the  dumb-bells,  and 
ring  his  arms  behind  him,  feels  something  give  way  on  the  chest ; 
>ne  of  the  cartilages  of  the  ribs  has  started  and  stands  prominent. 
sduce  it,  we  make  the  patient  draw  a  full  inspiration,  and  with  the 
rs  knead  the  projecting  cartilage  into  its  place.  We  apply  a  com- 
and  bandage,  but  the  dislocation  is  with  diflBculty  retained." 
kvaton,  Manzotti,  and  Monteggia  have  each,  according  to  Malgaigne, 
ted  one  example  of  traumatic  dislocation ;  in  all  of  which  the  carti- 
were  thrown  forwards  in  advance  of  the  sternum. 
hen  treating  of  fracture  of  the  sternum,  I  have  related  one  case, 
li  has  come  under  my  own  observation,  of  dislocation  of  three  or 
cartilages  at  the  same  time. 

•.  Samuel  D.  Flagg,  of  St.  Paul,  Minn.,  relates  as  follows : 
[hiring  the  evening  of  June  29,  1871,  a  girl,  a?t.  10,  while  playing 
several  children,  ran  violently  against  the  corner  of  an  ordinary  deal 
.  It  is  stated  that  the  child  was  faint  and  breathed  with  difficulty 
short  time,  but  soon  returned  to  play.  No  swelling  or  other  evi- 
3  of  injury  was  observed  by  her  friends. 

Jn  the  Ist  of  July,  about  forty-eight  hours  after  receiving  the  injury, 
)  exercising  somewhat  violently,  she  complained  of  sudden  pain  at 
eft  Gosto-sternal  articulation  and  a  sensation  of  something  having 
i  way.  Soon  afterwards  I  saw  the  child  for  the  first  time,  and  found 
;ht  non-crepitant  swelling  at  the  latter  point,  and  the  sternal  extremity 
e  cartilage  of  the  fourth  rib  displaced  forwards,  its  posterior  surface 
;  very  nearly  on  a  plane  with  the  anterior  surface  of  the  sternum, 
inute  fragment  of  bone,  unconnected  with  the  sternum  or  cartilage, 
loticed,  which  I  took  to  be  a  fragment  chipped  off  from  the  margin 
J  articular  depression  on  the  edge  of  the  sternum.  Neither  pain 
embarrassed  respiration  was  notably  prominent ;  crepitus  could  be 
ted,  but  not  very  distinctly ;  preternatural  mobility  was  very  evi- 

pressure  alone  restoration  has  generally  been  effected,  the  cartilage 
^  Flagg,  Northwestern  Med.  and  Surg.  Joiim  ,  Aug.  1871. 
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resuming  its  position  suddenly  and  with  a  sound.  The  reduction  mijt 
nevertheless,  be  facilitated  by  bending  the  trunk  backwards,  or  by  diwcfc- 
ing  the  patient  to  make  a  full  inspiration. 

To  maintain  the  reduction  has  been  found  more  difScult,  and  Sir  Astkj 
directs  that  ''  a  long  piece  of  wetted  pasteboard  should  be  placed  in 
the  course  of  three  of  the  ribs  and  their  cartilages,  the  injured  rib  beiag 
in  the  centre ;  this  dries  upon  the  chest,  takes  the  exact  form  of  tk 
parts,  prevents  motion,  and  affords  the  same  support  as  a  splint  upont 
fractured  limb.  A  flannel  roller  is  to  be  applied  over  this  splint,  andi 
system  of  depletion  pursued,  to  prevent  inflammation  of  the  thonac 
viscera."  Instead  of  the  pasteboard,  we  might  use  either  fdt,  sob- 
leather,  or  gutta-percha. 

The  patients  spoken  of  by  Ravaton  and  Manzotti  were  both  cored  n 
about  one  month. 

Mr.  Bransby  Cooper  says  that  a  baker's  boy  applied  for  relief  at  Gw'i 
Hospital,  who  was  the  subject  of  displacement  of  the  cartilages  of  the 
fifth  and  sixth  ribs  from  their  junction  with  the  sternum,  produced  pirtljf 
by  the  constant  action  of  the  pectoral  muscles  in  kneading  bread,  bit 
principally  by  his  defective  constitution.  Mr.  Cooper  stated  to  the  by 
the  necessity  of  changing  his  occupation,  and  advised  him  to  gointotfc 
country  ;  but  as  he  was  unable  to  do  so,  little  hope  was  entertained  rf 
his  recovery.^ 

(The  outer  extremities  of  these  cartilages  being  continuous  with  tk« 
bony  structure  of  the  rib,  and  destitute  therefore  of  articular  orspoTbl 
surfaces,  may  be  subject  to  fracture,  but  not,  properly  speaking,  to  dfr 
location.) 

§  3.  Dislocations  of  one  Cartilage  npon  Another. 

The  cartilages  on  the  sixth,  seventh,  and  eight  ribs  are  furnished  «t 
their  lower  borders  with  a  true  arthrodial  joint,  by  which  they  articnl*^ 
with  the  corresponding  cartilages.  This  arrangement  sometimes  extends 
to  the  fifth  and  ninth  ribs. 

A  displacement  of  these  articulations  may  take  place  when  one  tf« 
upon  his  back,  striking  upon  some  projecting  body,  so  that  the  chcJt « 
suddenly  thrown  forwards;  in  consequence  . of  which  the  upper  mai;^" 
of  the  lower  cartilage  is  depressed  and  entangled  behind  the  lower  maigB 
of  the  upper.  Tlie  inferior  cartilage  is,  therefore,  the  onq  which  is  fr 
placed  rather  than  the  superior,  although  this  latter,  being  made  protD** 
nent  by  the  pressure  of  the  other  from  behind,  seems  alone  tobedtf- 
placed.    Boyer,  Martin,  and  Malgaigne*  have  each  reported  one  exsop 

It  is  probable  that  the  contraction  of  the  pectoral  and  abdomiW" 
muscles  has  a  chief  agency  in  the  production  of  these  dislocations,  tfd 
that  they  are  not  solely  or  directly  due  to  the  shock  of  the  accident. 

The  treatment  consists  in  pressing  firmly  upwards  and  backwtf* 
against  the  inferior  margin  of  the  upper,  or  overlapping  rib,  so  as  todifr 
engage  it  from  the  lower,  when  by  its  o^vn  elasticity  it  will  resume  '<* 
natural  position.     The  reduction  might  also  be  aided  by  a  full  inspiration- 

*  B.  Cooper's  ed.  of  Sir  Astley  Cooper,  etc.,  op.  cit.,  p.  447. 
'  Malguigne,  op.  cit.,  p.  898. 
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CHAPTER    VI. 

DISLOCATIONS  OP  THE  CLAVICLE, 

}i  lu  (iidocatioTis  of  rhe  clavicle  observed  and  reconied  liy  lue,  13 
Wonged  to  the  steiTjal  ertd  arid  44  to  the  acromial,  Of  thoso  belonging 
to  the  sttTDal  end,  11  were  diHlocations  forwards,  forwards  and  uj)wards, 

i^or  forwards  and  downwards,  and  2  were  ujiwitrds.  I  have  never  met 
rilli  a  disloeation  backwards.      Of  the  acromial  di8locations  the  whole 

'number  were  dislocations  upwards,  or  upwards  and  outwanlg. 


H  §  1.  SterBO-Clavioular. 

(a)  Dislocations  of  the  Sterxal  End  of  the  Clavicle  Foewards. 

^m  Causes, — This  accident  \h  generally  caused  by  a  fsdl  upon  the  poinf^ — 
^■Otlter  surface — of  the  shoulder,  in  con^Jequence  of  which  the  stemal  end  of 
^■the  clavicle  is  driven  forcibly  inwards  and  forwards.  It  is  probable^  also, 
^■Ihat  the  blow  which  produces  the  dislocation  is  received  rather  upon  the 
^anterior  and  outer  than  exaelly  upon  the  outer  face  of  the  shoulder.  A 
sutlden  effort  of  the  muscles,  as  in  the  attempt  to  balance  a  weight  upon 
the  head,  or  to  throw^  the  shoulders  backwards  when  under  drill,  has 
?n  known  also  to  produce  this  dislocation.  In  one  example  it  was 
Ibccitsioned  by  placing  the  knee  against  the  spine  and  drawing  the 
Bhoulders  forcibly  back.  Various  other  accidents^,  the  philosophy  of 
jr|MW©lgoncy  is  not  so  easily  explained,  are  said  to  have  produced  the 
tk6  result:  but  it  is  not  improbable  that  in  many  of  these  ca^cs  the 
precise  manner  in  which  the  injury  was  received  has  not  been  correctly 
anderstood  or  reported. 

Mr.  Fergusson  luus  once  seen  this  displacement  in  a  newly  bom  infant, 

which  had  happened!  during  birth.     It  could  be  rephiced  with  ease,  but 

immediately  slipped  out  again  when  left  t<i  itself.     "Nothing  was  done; 

itL  new  Joint  fonned,  and  the  child  afterwards  pos!*essed  as  much  power  in 

oneann  as  in  the  other  ;"^  and  I>r.  W.  0.  Shaw,  of  Pittsburg,  Pa., 

JfJilO  seen  a  congenital  case.* 

The  following  is  an  examjile  of  doid*le  forward  dislocation  at  the  sternal 

ad:  Agnes  Moriarty,  ict.  17.  in  a  collision  on  the  Third  Avenue  Elevated 

lailroad,  March  25.  1879.  was  thrown  violetitly,  it  is  supposed,  against 

Hhe  do^Jr,  striking  her  left  shouhler.  and  then  by  a  rebound  striking  the 

floor  of  the  car  with  the  right  slioulder.     By  courtesy  of  Drs.  McGuire 

and  King,  her  attending  surgeons,  I  saw  her  on  the  fourth  day  after  the 

occidcTit.     Exposing  her  shoulders,  we  observed  an  extensive  ecchymosis 

E^n  the  outer  surface  of  the  right  shoulder,  extending  some  distance  down 

*  Forirusson,  System  of  Practical  f?iir|,^^pv,  Amer.  ed.,  1858,  p.  203, 

•  Shttw,  Med.  Record,  Aug,  18,  1877. 
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the  arm.  Wliile  seated  in  a  chair  both  clayieles  were  subluzoated  forwiij» 
and  a  little  upwards,  the  right  ascending  a  little  higher  than  the  left. 
She  could  not  raise  her  arms  to  her  head ;  but  when  lifted  to  this  posi- 
tion the  dislocations  became  complete,  and  when  let  fidl  the  bones  woold 
resume  their  positions  of  subluxation  with  a  click.  The  bones  oooldnot 
be  pushed  completely  into  their  sockets,  and  pulling  the  shoulders  bid 
increased  the  displacement ;  but  when  lying  flat  on  her  back  they  went 
nearly  into  place.  At  my  suggestion,  she  was  kept  in  this  position  ui 
weeks,  but  with  no  result;  the  bones  still  becoming  displaced  whenerer 
she  got  up.  Some  months  after  the  accident  she  was  still  suffering  froB 
the  general  disturbance  to  her  spine  and  nervous  system  caused  by  tke 
shock,  and  the  arms  had  not  recovered  their  origintd  strength. 

It  seems  probable,  from  the  history  of  the  case  as  subsequently  UKt- 
tained,  that  there  had  existed  prior  to  the  accident  a  laxity  of  the  ctp- 
sule,  permitting  of  the  existence  of  a  partial  displacement,  and  wlid 
was  rendered  complete  by  the  traumatism. 

SymptomB, — The  head  of  the  bone,  unless  the  person  is  exceedinglj 
fat,  or  great  swelling  has  supervened,  can  be  distinctly  felt  and  sew  in 
front  of  the  sternum;  the  corresponding  shoulder  falls  a  little  back;  the 
head  inclines  also  sometimes  to  the  same  side ;  the  movements  of  the  stb 
are  embarrassed,  and  accompanied  almost  always  with  an  acute  pain  it 
the  point  of  dislocation.  The  clavicular  portion  of  the  stemo-cleido-  i 
mastoid  muscle  presents  an  unusually  sharp  and  projecting  outline.  tA  ; 
a  careful  measurement  indicates,  if  the  dislocation  is  complete,  a  sensible 
approach  of  the  acromion  process  toward  the  centre  of  the  sternum.  B 
now  the  surgeon  places  his  knee  against  the  spine,  and  draws  the  shoal- 

ders  back,  the  projection  of  the  dan- 
FiQ-  266  cle  in  front  usually  diminishes  or  dis- 

appears ;  if  he  carries  the  shoulder  up, 
it  descends ;  and  if  be  depresjjes  the 
shoulder,  it  ascends. 

The  simplicity  and  uniformity  of  the 
symptoms  which  usually  characteriie 
this  accident  will  generally  prevent  the  . 
possibility  of  a  mistake;  but  Piiw 
mentions  the  case  of  a  man  who,  bid- 
ing presented  himself  at  one  of  the  hos- 
pitals of  Paris,  suffering  under  this 
dislocation,  the  surgeon-in-chief  thought 
_  it  a  tumor  of  the  bone,  and  ailvisedthe 

Dislocation  of  the  sternal  end  forwards.       application    of  a   plaster;    and,  OH  the 

other  hand,  a  patient  presented  himself 
to  Velpeau,  who  had  been  treated  for  a  dislocation,  when  the  bone  wis 
only  expanded  by  disease.  I  have  myself  also  seen  a  fracture  so  neir 
the  sternal  end  of  the  bone  as  not  to  be  easily  distinguished  froni  i 
dislocation. 

Pathology. — In  complete  anterior  dislocation  of  the  clavicle,  the  cap- 
sular li«r;ament  suffers  a  complete  disruption,  and  also  the  anterior  ^'^h 
the  posterior  sterno-clavicular  ligaments.  The  rhomboid  and  interim'^ 
lar  ligaments  suffer  more  or  less,  according  to  the  extent  of  the  displ*<*" 
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^Beiii.  The  intenirticuliir  cartilage  may  retain  its  nttacliment  to  the 
H^nuiin,  or  it  may  be  carricMl  tbrwunls  with  the  ditvide,  Tlje  lioad  of 
Bie  Imiik*  lie^  iiii mediately  otKlemeatli  the  skin  iiinl  in  inmt  of  the  ster- 
Hiun;  iind  generally  it  is  found  to  have  dei^veiided  u  Jittle  upon  its  ante* 
^Bar  surfWe.  Kicherand  saw  a  case  in  which  the  sternal  extremity  of 
^Bie  bone  wa>s  placed  three  inehes  below  the  top  of  the  sternum.  In  some 
^bees  it  is  situated  in  front  and  a  little  above  the  sternum. 
H  Wherever  the  bone  lies,  it  carries  with  it  the  clavicular  fasciculus  of 
^■pe  8terno-cleido-ma8toid  muscle. 

^^IRreatment. — Not  one  of  the  11  forward  dislocations  of  the  clavicle  at 

^Ke  eternal  end  seen  by  me  has  been  completely  reduce*!,  or  if  reducetl 

they  have  not  been  retained  in  place.     In  the  following  example  the 

Enluclion,  although  faithfully  attempted,  was  nevcT  accomplished, 
Mr.  U,,  of  Buffalo,  let.  45,  was  thrown  by  a  horse,  suflering  at  the 
me  monjent  a  fracture  of  the  leg  and  a  forward  dislocation  of  the  left 
avicle  at  its  stermd  end. 

Prof.  James  P.  White,  with  whom  I  was  in  consultation,  made  several 
attemjtts  to  reduce  the  dislocation  by  placing  the  knee  against  the  spine 
and  pulling  the  shoulder  forcibly  hack,  and  the  same  eHorts  were  repeated 
by  myself,  but  without  accomplishing  the  reduction.  We  idso  endeavored 
to  reduce  it  by  preasrng  directly  upon  the  projecting  bone  and  by  placing 
^k  pad  in  the  axilla,  using  the  ann  ivs  a  lever,  as  recommeDded  by  Desault, 
^ud  with  no  better  result. 

The  patient  w^as  tolerably  muscular,  but  while  we  were  manipulating 
ke  was  very  much  enfeebled  by  the  shock  of  the  accident. 

Finding  that  it  was  impossible  to  reduce  the  dislocation  by  any  mo«le- 
ite  amount  of  force,  and  believing  that  if  it  were  to  succeed  wc  could 
Dt  n*tain  the  bone  in  place,  and  the  more  especially  beciiuse  his  left 
Ide  was  so  much  bruised  that  he  could  not  bear  an  axillary  pad  or  ban- 
ages  of  any  kind,  we  de.siste<!  fiom  any  further  attempts. 
Two  years  later  I  examined  the  shoidder  and  found  the  clavicle  still 
ireduced*  and  its  position  unchanged*     When  he  carries  the  shoulder 
brwards  or  baekwards,  there  is  a  corresponding  motion  at  the  sternal 
*  of  the  clavicle.      The  arm  is  not  c|Uite  as  strong  m  the  other,  and  its 
*clom  of  motion  is  slightly  impaire<i, 

I  have  also  in  my  museum  the  ca^t  of  a  case  of  complete  forward  tlis- 
tocation  at  this  point;  which  accident  occurred  in  a  lad  twelve  years  old^ 
who  had  fallen  into  a  cellar  on  the  -Uth  of  August,  1856.  The  late 
Dr.  Lewis  and  Dr.  Dayton,  both  excellent  surgeons,  had  examined  the 
arm,  and  dressings  liad  been  applied  with  a  view  to  maintain  tlie  reduc- 
tion; hut  on  the  fifth  day  after  the  accident  I  found  the  bone  displaced; 
nor  do  I  think  refluction  wtts  ever  afterwards  maintained. 

A  lad  was  brought  into  the  Buffalo  Htispital  of  the  Sisters  of  Charity, 

with  a  disliicaiion  of  the  same  character,  on  the  25th  of  Sept.  1858, 

who  had  been  run  over  by  a  wagon  on  the  same  day,     I>r,  E.  P.  Smith, 

one  of  the  surgeons  of  the  hospital,  attemjited  faithfully  to  reduce  it, 

Jiut  waii  unable  to  do  so.     Five  days  after,  I  found  the  hone  out  and 

fcaite  movable.     All  apparatus  having  been  removed,  we  laid  him  upfm 

■is  back  in  bed,  and  kept  him  in  this  position  three  weeks.      He  was 

hen  dismisses!  with  no  clinnge  in  the  appearance  of  the  bone,  but  he 

■ould  move  the  arm  as  well  as  before  the  accident. 
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Other  surgeons  have  not  met  with,  or,  at  least,  they  have  nor  meiif     - 
any  cases  in  which  the  reduction  of  thi>i  dishx^vtion  wa^  atieDd>M 
difficulty,  nor  am  I  prejinred  to  explain  the  difficulty  which  was  ^ 
enced  in  my  own  (XIr.  H.),  and  in  Dr.  E.  P.  Smith's  ca^e.     rnlo-  i 
ad  sugpjested  by  Sedillot,  and  ns  illui?trated  by  Smith *8  case  ot  Mi-Im  it  r, 
upwards  hereafter  to  be  mentione<l.  that  the  reduction  wa^s  j«t 
the  dinplaeenient   of  the  intenirticular  cartilage.      Uut  m*- 
have  testified  to  the  ditBcul ty  of  retaining  it  in  place  when  r« 

been  fairly  accotnplisheih     Chelius  says,  'Hhere  commonly  rti*...... 

or  lesi»  deformity/'  and  Malgiiigne  says  that  *'it  is  difficult  and  ntt  li 
cure  it  without  deformity.'* 

Nevertheless,  Desault  (or,  rather,  his  pupil  Bichat,  who  has  puttliilid 
his  lectures),  who  always  speaks  very  confidently  of  his  ability  to  relw 
either  broken  or  dislueated  bones  in  their  places,  says  that  ho  ^'ulini4 
always  obtained  complete  success  **  with  his  apparatus*     It  is  rem  n; 
however,  that  of  the  three  examples  furnished  by  Bichat  to  eontiJui  i^^ 
statement,  alt  of  which  were  treated  by  De^^ault  himself,  one  recon'TT*i 
after  a  hmg  time  with  a  *'  very  perceptible  protuberance  in   T 
steruum,"  one  with  a  *'very  slight  protuberanc-e/*  and  in  tlji 
*' swelling  was  almost  gone'*  on  the  twentieth  day,  and  we  an?  \rit  in 
doubt  as  to  whether  the  reduction  was  any  more  Complete  than  in  t'itbff 

of  the  other  cases**  Ricl>»^rirnl 
and  Guersant  succeeded  nolxHW 
with  Desault's  dressingaL* 

Other  surgeons  hav<^  \m<\*'  "'^^ 
ilar  claims  for  their  f>wu  fomi<"' 
apparatus^    but    exfK'rieiice  *tiSl 
continues  to  show  that   t      " 
plete  retention  of  the  ili* 
bone  is  seldom  to  b^  ' 
Sir  Astley  C«x>per  i 
an   appanitus,    the 
and   application    of    .  ., 
illustrated    by    the    aecor 
ing  sketch,  the  •  ' 
is   to  draw  the 
and  at  the  same  ' 
of  two  pads  ur  ' 
axillte,    to   cnrry   the  ^ii 
outwards.      The  dn^j^siup 
completer!  by  fdacing  the  ii 
a   sling.     lie  ^"^ 
that  in  some  wu\    i 
should  be  matle   up^n  ike 
jeering  point  of  bone* 

Velpeau  objects  to  ant  |4 
which  will  draw  the  shouhlers  back:  but,  on  the  contrary,  he  ibinki  * 
the  shoulders  should  be  kept  slightly  forwards,  bo  as  to  diminiih 


8tr  Aftlej  Gooper'A  apparfttQi  for  dlaloca(ed 


1  lie^Hiilt  on  Fractures  and  Dialocatinns,  by  Xiiv.  Biohati  Pbihida.  id.,  tM6,  p  { 
*  Mttlgftigae,  op.  cit,,  torn,  n.  p.  417. 
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deiu^  of  the  stem&I  end  of  the  clavicle  to  escape  in  this  direc- 
1. 

Until  further  observations  have  determined  the  relative  value  of  these 
I  of  manv  other  processes,  it  will  be  well  to  adopt  no  fixed  rule  of 
m;  but  having  reduced  the  bone  by  either  placing  the  knee  upon  the 
Qe  and  drawing  the  shoulders  back,  or  by  making  use  of  the  humerus 
I  lever,  the  surgeon  should  attempt  to  maintain  it  in  place  by  such 
108  as  the  experiment  shall  prove  are  most  successful.  Among  these 
IDS,  direct  pressure  upon  the  sternal  end  of  the  clavicle,  the  sling,  and 
feet  quietude  of  the  muscles  of  the  arm  through  the  aid  of  bandages, 
h  the  dorsal  decubitus,  are  no  doubt  of  the  greatest  importance.  If 
find  that  a  position  of  the  shoulders  more  or  less  forwards  or  back- 
ids  best  maintains  the  apposition,  this  position,  whatever  it  is,  ought 
)e  continued. 

[n  order  to  be  successful,  sufficient  time  must  elapse  for  the  torn  liga- 
Qts  to  become  firmly  reunited,  during  which  the  reduction  must  be 
istant ;  since  every  time  the  bone  escapes,  the  whole  work  of  repair 
I  to  be  recommenced  as  from  the  beginning.  To  this  end  at  least  four 
nx  weeks  are  necessary,  and  sometimes  the  period  must  be  lengthened 
beyond  these  limits ;  so  that  it  may  oflen  become  a  grave  point  of 
niry  whether  the  long  confinement  of  the  limb  will  not  entail  more 
ions  consequences  than  have  ever  been  known  to  arise  from  leaving 
!  bone  displaced.  In  no  case  seen  by  me  has  the  function  of  the  arm 
a  very  seriously  impaired  by  the  displacement. 

Dislocations  of  the  Sternal  End  of  the  Clavicle  Upwards. 

R.  W.  Smith^  has  furnished  us  with  an  account  of  one  example  of  this 
location  as  seen  in  the  dissection.  The  extremity  of  the  left  clavicle 
ted  upon  the  sternum,  and  had  passed  the  median  line  until  it  touched 
stemo-cleido-mastoid  muscle  of  the  right  side.  Posteriorly  it  rested 
m  the  sterno-hyoideus  muscle  and  the  front  of  the  trachea.  The 
erior  and  posterior  ligaments  of  the  joint,  as  well  as  the  rhomboid 
iments,  were  torn.  Ihe  interarticular  cartilage  was  detached  from 
sternum  and  the  cartilage  of  the  first  rib,  and  had  followed  the 
ricle. 

ilalgaigne  has  collected  four  undoubted  examples  of  this  dislocation. 
.  Bryant  mentions  two  cases  seen  by  himself,  one  of  which  was  a 
ible  dislocation.  He  refers  also  to  a  specimen  in  Guy's  Museum, 
ocated  upwards  and  forwards.^  Dr.  Shaw,  of  Pittsburg,  Pa.,  has 
orted  one  case  in  an  adult  caused  by  a  fall.'  Van  vert  has  reported 
ise,  in  the  Gazette  des  Hopitaux^  caused  by  a  blow^  upon  the  side  of 
chest,  which  he  was  unable  to  reduce.*  1  have  been  unable  to  find 
jport  of  any  other  except  the  very  extraordinary  case  described  by 
Rochester,  at  the  September  meeting  of  the  Buff*alo  Medical  Asso- 

1  Smith,  Dublin  Journ.  of  Med.  Sci.,  Dec.  1872. 

*  Brj'unt,  Practice  of  Surgerv,  p.  787,  London,  1872. 
»  Shaw,  Med.  Record,  Aug.  18,  1877. 

*  Vanvert,  New  York  Med.  Journ.,  March,  1879,  p.  829. 
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ciatioii,  anil  which  cttse,  through  the  coarteey  of  Dr.  Rixtllcila't  1 1« 

perniitled  to  aee  several  times.' 

Jerry  McAuliffe,  a*t.  44,  on  the  28th  of  August,  1858,  wMlf  ititM 
upon  a  load  of  wood,  was  caught  under  the  bar  of  a.  gateway  aurid  viol<-tith 
crushetl,  the  right  shoukler  oeing  force«i  dowuwairds  and  a  liuk>  fiack- 
wards.  Dr.  Rochester  saw  him  very  soon  after  the  accident,  (hi  rx^ 
aminatiou,  it  was  found  that  the  sternal  extremity  of  the  ri|:l 
was  thrown  upwards  so  far  as  to  rest  upon  the  front  of  the  thyi  _. .  .„.. 
lage,  oecn^^ioning  considemble  pain,  difficulty  of  respiration,  and  lti»  gf 
speech.  Reduction  wa8  eastily  effected,  and  a  retentive  n;-  —  »i« 
immediately  applied,  consisting  of  a  gutta-pcrclia  splint,  n  v.^ 

clavicle  and  riljs,  and  retained  in  place  with  adhesive  planter.     Suhji'J" 
handiiges,  a  sling,  etc.,  were  also  employed  to  maintain  c^miplcte  r***f 

Notwitlistanding  all  the  care  employed,  the  hone  again  hecamc  -- 
placed,  and  when,  nearly  four  months  after  the  accident,  this  uiwi  aaai 
hefore  the  class  of  medical  students  at  the  Hospital  of  th«f  Sis^tem  «f 
Chfirity,  we  found  the  sternal  end  of  the  clavicle  earned  upwaniHi  Kilf 
an  inch,  and  across  toward  the  opposite  side  also  about  half  an  iaclw 
and  )uv»jectiTig  somewhat  in  ft^ont.  It  was  fixed  in  thi8  position  by  ligi* 
ments  which  allowed  it  to  move  njuch  more  freely  than  natural,  tin 
which  would  not  permit  any  great  displacement.  The  cnrrefipondin| 
shoulder  wa«  slightly  depressed.  McAuliffe  said  that  he  felt  no  inooD- 
venience  or  abatement  of  strength  in  the  arm  except  when  he  attemptd 
to  lift  weights  above  his  bead. 

In  April,  1870,  I  met  with  a  similar  case  in  a  woman  fifty  ytnw  of 
age,  which  had  been  caused  by  a  fall  u]»on  the  shoulders  nine  wteb 
before,  and  which  had  been  overlooked  by  her  surgeon  in  the  first  ifr- 
stance.     When  seen  by  me  it  was  immovably  fixed  in  its  new  pi>9iticm. 

The  accident  seems  to  have  been  produced,  in  all  the  cases,  m  fori* 
can  be  ascertained,  by  u  force  opemting  upon  the  end  and  top  of  llie 
sbonbler  ;  in  consequcTice  of  which  the  head  of  the  clavicle  is  pushed  acJ 
at  the  same  time  lifted,  as  it  were,  from  its  socket^  tearing  not  only  il» 
capsule  with  the  ligaments  which  immediately  invest  the  cafi^le,  kt 
also  in  some  instances  the  costo-clavicular  ligament  with  some  fibre*  of 
the  subclavian  muscle.  The  sternal  end  of  the  clavicle  is  found  ri«liD^ 
upon  the  top  of  the  sternum,  its  head  lieing  placed  between  the  stcrnil 
fasciculus  of  the  sterno-clcido-mastoifl  muscle  on  the  one  hand^  and  die 
stei-no-hycVid  muscle  on  the  other.  In  one  of  the  cas<«  seen  by  Mil* 
gaigne,  the  head  had  traversed  in  this  direction  completely  the  intra- 
clavicular  space,  and  lay  behind  the  sternal  portion  of  the  oppoaite 
sterno-clcido-maatoid  muscle. 

S//mpto7n»,—lL\}e  symptoms  are,  a  depression  of  the  shoulder,  with  W 
cdevation  of  the  sternal  end  of  the  clavicle  so  as  to  increase  sensibly  d» 
space  between  it  and  tfie  first  rib.  The  clavicle  also  encroaches  tDoreor 
less  upon  the  supra-sternal  fossa,  occasioning  a  corresponding  diminu- 
tion of  the  space  between  the  end  of  the  shoulder  and  the  centre  of  thf 
sternum.    The  sternal  portion  of  one  or  both  of  the  stern o-cleido-mnstoid 

I  Bochesteri  Buffalo  Med.  Journ^,  vol.  riv.  p.  202 
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noscles  may  also  be  seen  raised  and  rendered  tense  by  the  pressure  of 
die  head  of  the  bone  from  behind. 

Treatment. — Reduction  has  been  found  easy,  but  Malgaigne  thinks  a 
perfect  retention  impossible — at  least  it  does  not  seem  to  have  been 
•ooomplished  in  any  of  the  cases  reported.  In  no  case  did  the  displace- 
nent  seriously  impair  the  functions  of  the  arm. 

The  same  apparatus  to  which  I  shall  give  the  preference  in  cases 
of  dislocation  upwards  of  the  acromial  end  of  the  clavicle,  at  least  with 

Fig.  268. 


Dislocation  of  the  sternal  end  of  the  clavicle  upwards. 

only  such  slight  modifications  as  the  peculiarities  of  the  case  will  natu- 
rally suggest,  will  be  suitable  for  this  accident.  The  shoulder  must 
be  lifted  by  a  sling,  while  the  sternal  end  of  the  clavicle  is  pressed 
downwards  by  a  pad  and  bandages;  and  all  the  muscles  of  the  arm 
and  chest,  so  far  as  is  consistent  with  respiration  and  comfort,  must  be 
maintained  in  a  state  of  perfect  rest  until  the  ligaments  have  become 
reunited. 

(c)  Dislocations  of  the  Sternal  End  of  the  Clavicle  Backwards. 

The  first  case  upon  record  of  this  kind  of  accident,  causeil  by  violence, 
was  published  by  Pellieux,  in  1834,  in  the  lievue  Mcdicale;  until  which 
time  its  existence  had  been  generally  denied.  In  the  London  and 
Edinburgh  Journal  of  Medical  Science  for  October,  1841,  several  cases 
are  mentioned. 

Two  forms  of  the  accident  have  been  described;  one  in  which  the  head 
of  the  clavicle  is  driven  backwards  and  a  little  downwards,  and  another 
in  which  it  is  displaced  dii*ectly  backwards,  or  backwards  and  a  little 
wpwards.  In  both  of  these  classes,  the  end  of  the  bone  falls  inwards 
toward  the  opposite  clavicle,  and  occupies  a  space  in  the  cellular  tissue 
iMick  of  the  sterno-hyoid  and  stenio-thyroid  muscles,  and  in  front  of  the 
oesophagus ;  the  trachea,  if  reached  at  all,  being  probably  thrust  to  the 
opposite  side. 

The  examples  in  which  it  has  been  found  below  the  top  of  the  sternum 
are  much  the  most  numerous;  indeed,  it  is  probable  that  the  other  form 
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is  only  a  secondary  displacement,  occasioned  by  the  action  of  the  Sbw 
of  the  sterao-cleido-mastoid  muscle. 

CavAieB. — Of  the  eleven  examples  mentioned  by  Malgaigne,  four  f«« 
occasioned  by  direct  blows,  and  most  of  the  remainder  by  crushing  aoo- 
dents,  as  by  powerful  lateral  compression  of  the  shoulders. 

One  of  the  cases  produced  by  a  direct  blow  was  accompanied  within 
external  wound,  and  is  the  only  instance  of  a  compound  dislocation  of 
this  kind  which  I  have  found  upon  record.  The  man  was  admitted  into 
St.  Thomas's  Hospital  in  Sept.  1835,  and,  according  to  his  own  accwint, 
the  sharp  end  of  a  pickaxe  had  been  driven  through  the  flesh  against  the 
bone.  The  sternal  end  of  the  clavicle  was  found  to  be  displaced  bick- 
wards,  and  with  the  finger  thrust  into  the  wound  on  the  front  of  the  chat, 
it  could  be  distinctly  felt  resting  upon  the  side  and  front  of  the  tracbei, 
where  it  interfered  somewhat  with  respiration  and  deglutition.  He  W 
a  great  desire  to  cough,  with  a  sensation  of  pressure  on  his  windpipe, 
which  was  greatly  increased  when  his  head  was  thrown  back.  Th«e 
was  also  a  slight  emphysema  in  the  region  below  the  collar-bone  and  oter 
the  top  of  the  sternum.  The  shoulder  having  been  brought  l)ack  fitk 
straps  attached  to  a  back-board,  the  bone  readily  resumed  its  place.  The 
elbow  was  then  brought  forwards  and  bound  to  tlie  side,  and  the  woonl 
being  closed  with  adhesive  plaster,  he  was  put  to  bed  with  the  shoulders 
much  raised.  No  unfavorable  symptoms  followed,  and  in  three  weeb 
he  left  his  bed.  Three  weeks  later  he  left  the  hospital  with  the  stenal 
end  of  the  bone  still  falling  a  little  backwards,  and  rather  more  movaUe 
than  natural.* 

The  following  example,  related  by  Morel -La  vail  ee,  will  illustrate  tliat 
class  in  which  the  dislocation  results  from  an  indirect  blow,  or  from* 
crushing  accident. 

Lemoine,  seventeen  yeai-s  old,  had  his  right  shoulder  violently  presrf^ 
against  a  wall  by  a  carriage,  lie  experienced  at  the  moment  somejiain 
at  the  bottom  of  his  neck,  and  a  great  sensation  of  sufTooation,  vhich 
lasted  for  more  than  a  quarter  of  an  hour.  The  dyspno[?a  gradually  j»ub- 
sided,  but  the  motion  of  the  right  arm  not  returning,  he,  on  the  eighth 
day  after  the  accident,  entered  La  Charite.  On  examination,  the  two 
shoulders  were  found  to  be  on  the  same  level,  but  the  right  one  v»J 
nearer  the  median  line.  The  internal  extremity  of  the  clavicle  was  h»" 
concealed  behind  the  sternum.  On  depressing  the  shoulder,  the  inn*?' 
end  of  the  clavicle  arose  and  disengaged  itself  from  behind  the  stemnm* 
but  reduction  was  effected  bv  elevating  the  shoulder,  while  at  the  »fl*' 
time  it  was  carried  outwards  and  backwards.  Desault's  bandage  w»8 
then  applied,  but  as  it  became  loosened  Velpeau's  was  substituted,  whi<4 
kept  the  bone  completely  in  position  until  the  eighteenth  day,  when  tk« 
patient  wa*s  lost  sight  of." 

Symjjtoms,  —  The  most  constant  symptoms  are,  the  absence  of  tb* 
head  of  the  bone  from  its  socket,  and  its  complete  or  partial  disaj>p€tf" 
ance  behind  the  sternum,  an  approach  of  the  corresjwnding  shoulder  to 
the  median  line,  an  inclination  of  the  head  to  the  opposite  side,  elevation 

*  South,  note  to  Chelius's  Surgery,  Ainer.  ed.,  vol.  ii.  p.  218. 

'  Morel-Lavall^e,  Amer.  Journ.  Med  Sci.,vol.  xxix.  p.  229,  1842;  from  Gaz.  M«A* 
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of  the  shoulder,  pain  at  the  bottom  of  the  neck,  impairment  of  the  motions 
of  the  arm,  sometimes  difficulty  in  respiration  and  in  deglutition,  partial 
Arrest  in  the  circulation  of  the  arm  from  pressure  upon  the  subclavian 
artery,  and  a  slight  projection  of  the  acromial  end  of  the  clavicle,  noticed 
twice  by  Morel-Lavallee. 

7}reatment. — It  has  not  generally  been  found  difficult  to  reduce  this 
dislocation,  nor,  when  reduced,  is  it  so  liable  to  become  again  displaced 
as  are  the  dislocations  forwards;  yet  in  only  a  few  instances  has  the 
restoration  been  so  complete  as  not  to  leave  some  deformity. 

In  order  to  the  reduction,  the  shoulder  must  be  carried  generally  up- 
wards, outwards,  and  backwards ;  and  it  may  then  be  best  maintained  in 
position  by  laying  the  patient  on  his  back  upon  an  elevated  cushion,  as 
practised  by  Tyrrell  in  the  case  related  by  South.  To  this  may  be  added 
such  other  measures,  differing  but  little  from  those  employed  in  other 
dislocations  of  the  clavicle,  as  are  necessary  to  insure  complete  rest  to 
the  muscles.  Of  course,  no  pads  or  bands  across  the  clavicle  can  be  of 
any  service  in  this  case. 

As  in  the  other  cases  of  dislocation  at  this  point,  the  patients  have 
generally  recovered  nearly  the  full  use  of  their  arms,  even  in  one  or  two 
instances  in  which  the  reduction  has  never  been  accomplished. 

§  2.  Acromio-Glavicalar. 
(a)  Dislocations  of  the  Acromial  End  of  the  Clavicle  Upwards. 

Of  all  the  dislocations  of  the  clavicle,  this  form  is  most  frequent,  I 
have  met  with  it  either  as  a  partial  or  complete  traumatic  luxation  forty- 
three  times.  The  youngest  subject  was  seven  years  of  age,  and  the 
oldest  sixty-three.     All  but  two  were  males. 

I  have  seen  one  examj)le  of  congenital  complete  upward  and  outward 
dislocation  of  the  acromial  end,  which  was  not  traumatic — the  case  of 
Mary  Ann  Hughes,  who  was  examined  by  me  Feb.  8,  1876,  when  she 
was  four  weeks  old.  The  labor  had  been  easy  and  natural,  and  there 
was  no  soreness  over  the  joint.  It  was  easily  reduced,  but  could  not 
be  maintained  in  place. 

Causes. — It  is  produced  generally  by  a  fall  upon  the  extremity  of  the 
shoulder.  Twice  the  blow  has  been  received  rather  upon  the  back  than 
upon  the  extremity,  and  once  it  was  occasioned  by  tlie  fall  of  a  board 
directly  upon  the  top  of  the  shoulder,  and  once  by  a  bolt  thrust  directly 
up  from  under  the  clavicle. 

Symptoms, — When  the  dislocation  is  complete,  the  clavicle  not  only  is 
lifted  from  its  articular  facet  to  the  extent  of  the  breadth  of  the  bone, 
but  it  is  pushed  more  or  less  outwards  over  the  top  of  the  acromion  pro- 
cess ;  generally  less  than  half  an  inch,  but  I  have  once  seen  it  riding  the 
process  to  the  extent  of  three-quarters  of  an  inch.  In  this  last  example, 
the  case  of  James  Moran,  a  strong,  healthy  laboring  man,  the  clavicle 
was  easily  reduced,  and  it  always  went  into  place  with  a  sensible  click  ; 
but  although  every  pos.si})le  care  was  taken  to  retain  it  in  place  by  band- 
ages, compresses,  an  axillary  pad,  and  a  sling,  yet  it  was  not  accom- 
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plished,  and  on  the  third  day  he  removed  all  the  dressings,  and  refi^ 
to  have  them  reapplied. 

I  have  usually  found  the  shoulder  slightly  depressed;  and  inoneil*' 
stance,  where  it  is  probable  the  deltoid  muscle  had  suffered  some  injwff 
the  elbow  hung  away  from  the  body,  and  any  attempts  to  lay  it  agiiiBJ 
the  side  produced  an  acute  pain  in  the  shoulder.*  It  has  been  noticed 
also,  in  most  cases,  that  the  clavicular  portion  of  the  trapezius  mosde 
appeared  lifted  and  tense,  especially  when  the  neck  was  straight 

Inability  to  raise  the  arm  to  a  right  angle  with  the  body  is  a  genenl 
but  not  constant  symptom.  In  two  instances,  where  the  displaoemat 
was  only  moderate,  the  patients  were  at  first  and  for  some  time  aftfl^ 
wards  unable  to  lift  the  arm  in  any  degree  from  the  side.  In  one 
example,  a  lady  sixty  years  of  age  had  fallen  upon  her  shoulder  and  pro- 
duced a  dislocation  upwards,  but  she  had  not  ccmsulted  a  surgeon  nntii 
she  called  upon  me,  five  months  after  the  accident.  The  clavicle  m 
then  raised  from  its  socket  about  half  an  inch,  but  it  could  be  easilj 
pressed  back  to  its  place,  the  reduction  being  attended  with  a  grating 
sensation,  a  circumstance  which  I  have  not  noticed  in  any  other  instance. 
She  was  not  even  then  able  to  raise  her  arm  to  her  head,  nor  had  ^ 
been  able  to  do  so  since  the  accident  occurred. 

In  all  the  motions  of  the  arm  and  shoulder,  the  clavicle  is  seen  tn 
move  more  freely  than  natural  immediately  under  the  skin,  and  these 
motions  are  usually  attended  with  some  pain  at  the  point  of  dL^locatiun. 

This  accident  has  been  sometimes  mistaken  for  a  dislocation  of  tke 
humerus,  but,  unless  the  shoulder  is  already  greatly  swollen,  the  error 
is  not  likely  to  happen.  If  the  point  of  the  acromion  process  i-anj* 
made  out,  it  will  be  easy  to  deteimine,  by  sliding  the  finger  along  it* 
spine,  whether  the  clavicle  is  displaced  or  not,  and  bv  these  mean>  to 
settle  the  (question  of  its  complicity  in  the  accident.  I'he  question  a>  to 
whether  the  shoulder  is  dislocated  or  not  may  be  more  difficult  of  solution, 
as  we  shall  herejifter  have  occasion  again  to  observe. 

Pathohgi/, — Generally  there  exists  simply  a  rupture  of  the  ligament!^ 
immediately  investing  the  joint,  so  that  the  clavicle  rises  from  its  ^^^ 
only  about  half  an  inch,  more  or  less,  according  to  its  diameter,  and  ^ 
carried  outwards  just  sufficiently  far  to  allow  it  to  rest  ujwm  the  upp^ 
margin  of  the  acromial  articulation.  In  at  least  thirty  of  the  ca5es?een 
by  ine  this  has  been  the  position  of  the  acromial  end  of  the  clavicle.  ^ 
for  its  complete  reduction  nothing  more  has  been  re<|uired  than  to  pre* 
with  moderate  force  upon  the  upper  and  outer  end  of  the  bone. 

In  nine  cases  I  have  found  the  bone  not  only  thus  lifted  in  its  socket, 
but  also  driven  over  upon  the  acromion  process  from  half  to  three- 
quarters  of  an  inch  :  and  in  one  instance,  that  of  a  gentleman,  Mr.  Bh 
who  was  injured  in  a  railroad  accident,  the  acromial  end  of  the  clavide 
was  displaced  outwards  half  an  inch  and  backwards  threo-quarters  of  ^ 
inch,  while  the  sternal  end  also  was  considerably  lifted  in  its  socket  tni 
slightly  sent  inwards.     The  shoulder  fell  forwards  and  the  coracoid  pro- 
cess was  one   inch  nearer  the  sternum  than  the  same  process  ujMni  tl:ie 

^   Koj)ort  on  Dislocations,  bv  the  iiutlior.     Transac.  of  New  York  State  Mtd.  S<'. 
ISOr,,  p.  10. 
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«»pp«>5ite  !*i<le.  In  sucli  eiises  more  or  loss  of  the  fibres  of  the  coraco- 
tluvicular  ligament  must  bavo  suffered  a  disruption:  indeed,  witliotit  a 
rupture  of  its  external  fiisciculus,  which  anutouiists  have  called  ilie  trape- 
zoid  Ligament,  sucli  a  di§location  cannot  take  place, 

M.  NicaLse*  has  reported  a  cu.se  !ma!oL;:ous  to  the  above,  in  which  he 
was  unable  to  eflfeet  reduetion  :  ancl  he  lias  added  the  results  of  his  ex- 
periments upon  the  cadaver,  which  eoniinn  tlie  statement  already  made 
by  me.  that  this  disloeation  cannot  take  place  without  a  ruj>ture  of  the 
ti'a|iez<Hd  ligament. 

ProifHOHts. — It  is  im|iossible  for  me  to  say  what  has  been  the  precise 
result  in  all  the  cased  which  I  have  seen,  but  my  notes  furnish  only  two 
eases  of  perfect  retention  after  a  complete  dislocation  at  this  point.     One 
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[      an 


of  tliese,  l>avid  Thomas,  aged  alnmt  twenty-five  years,  fell  sideways  upon 
the  ground,  striking  upon  tlie  extremity,  and,  as  he  thinks,  a  little  upon 
"le  top  of  the  shtmlder.     Tlie  clavicle  was  dislocatcil  upwards  and  out- 

anls,  so  that  it  overlapj>e<l  the  acromion  process  half  an  incli.  It  was 
easily  replaced,  and  having  applied  my  own  apparatus  for  broken  collar- 
bones, with  the  addition  of  a  baml  across  the  shoulder  and  under  the 
elbow  to  keep  tlie  clavicle  dowii,  I  succeeded  in  retaining  tlie  bone  in 
place.  This  dressing  was  continueil  until  the  forty-second  day,  when, 
n  being  removed,  tlje  clavicle  was  seen  to  be  closely  confined  upon  its 

ticulation  :  and  after  a  lapse  of  two  years  it  still  retains  its  position  so 

uipletely  that  no  difference  can  be  detected  between  the  opposite 
articulations. 

In  the  e^ise  of  Moran,  already  mentioned,  whose  clavicle  overlapped 
the  acromion  jirocess  lhrcc-<juarters  of  an  inch,  and  who  threw  off  the 
dressings  at  the  en<i  of  three  da^^s,  the  same  degree  of  displacement  ex- 


'  Ntcaise,  The  Lancet,  Oct.  U,  1876,  voL  2,  p.  (^35. 
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isted  at  the  end  of  two  years ;  the  scapular  end  of  the  clavicle  moriw^ 
freely  in  every  direction  under  the  skin  according  as  the  arm  was  moved 
In  lifting,  he  says,  the  strength  of  his  arm  is  undiminished  until  he 
raises  the  weight  nearly  to  a  level  with  his  shoulders,  and  from  ins 
point  upwards  he  can  lift  but  little.  For  a  laboring  man  it  amounts  to 
a  serious  maiming.  I  have  seen  the  same  loss  of  power  in  the  am  to 
raise  bodies  above  the  head  in  at  least  two  or  three  of  the  examples  of 
less  complete  dislocation,  continuing  after  the  lapse  of  several  years;  but 
in  the  majority  of  cases,  although  the  bone  does  not  remain  reducei 
the  patients  have  recovered  eventually  the  complete  use  of  the  arm  Id 
whatever  position  it  may  be  placed. 

The  case  to  which  I  have  already  referred  as  having  been  caused  kj 
a  bolt  thrust  upwards  under  the  clavicle,  will  furnish  the  best  illustnrioB 
of  this  general  principle.  James  O'Brien,  Ist  U.  S.  Artillery,  wi« 
injured  in  September,  1862,  by  being  run  over  by  a  horse-car.  A  bolt 
three-quarters  of  an  inch  in  diameter,  was  driven  through  the  skin  on 
the  anterior  margin  of  the  left  axilla,  breaking  the  first  rib,  severing  the 
coraco-clavicular  ligaments,  and  forcing  the  clavicle  upwards  from  itf 
socket.  No  attempt  at  reduction  wjis  ever  made.  When  seen  by  ne 
one  year  after  the  accident,  the  outer  end  of  the  clavicle  was  W 
directly  up  two  inches  from  the  acromion  process,  to  which  it  was  united 
only  by  a  long  and  slender  ligament.  He  was  not  conscious  of  anylo* 
of  power  or  limitation  of  motion  in  the  injured  arm.  At  my  request, 
my  son,  then  in  the  U.  S.  service,  instituted  a  series  of  experiments  to 
test  the  relative  strength  of  the  two  arms,  and  with  the  following  resolt- 
First  with  the  right  arm,  and  then  with  the  left,  he  lifted  from  the 
ground  fifty-six  pounds  and  three  ounces,  and  sustained  this  weight  above 
his  head  thirty  seconds,  with  his  arms  fully  extended.  With  his  rigkt 
arm  extended  at  full  length,  at  right  angles  with  his  body,  he  sa^tainw 
twenty-five  pounds  for  fifteen  seconds.  With  the  left  ann  he  sustained 
the  same  weight,  in  tlie  same  position,  seventeen  seconds.* 

Treatment. — When  the  bone  simply  rises  upon  its  socket,  the  reJo^ 
tion  is  always  easily  accomplished  by  pressing  firmly  upon  its  extremitj 
with  the  fingers ;  but  if,  at  the  same  time,  it  has  been  carrieil  outwanb^ 
or  outwards  and  backwards,  the  reduction  is  only  accomplishes!  ^) 
pulling  the  shoulders  backwards,  or  by  placing  a  pad  in  the  axilla,  using 
the  arm  as  a  lever,  or  by  liftinir  the  arm  bv  the  elbow  and  at  the  sa^* 
timejiressing  the  clavicle  down  :  and  it  will  sometimes  require  theapp*'* 
cation  of  all  or  several  of  these  procedures  at  the  same  moment.  In  soni** 
cases  the  conij)lete  reduction  has  only  been  effected  when  the  jMitienth** 
been  l)rought  und(?r  the  influence  of  an  aniesthetic. 

As  to  the  maintenance  of  the  bone  in  its  socket  for  a  length  of  tiifl** 
sufficient  to  insure  a  firm  and  close  union  of  the  torn  ligaments  and  cap* 
sule,  this  will  be  found  always  more  difficult,  and,  in  a  greait  majority  <>* 
cases,  absolutely  inij)ossible.  Nearly  all  surgeons  who  have  vritteH 
upon  this  subject  have  made  the  same  observation ;  and  if  occasionally  ^ 
new  apparatus  in  the  hands  of  a  clever  surgeon  has  seemed  to  promise 
better  results,  the  same  apj)aratus  in  the  hands  of  other  e<j[uallv  clever 

^  Ainer.  Mod.  Times,  Oct.  24,  18G3. 
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sargeons,  and  under  circumstances  equally  favorable,  has  been  found 
almost  constantly  to  fail ; .  and  we  have  been  compelled  again  to  exercise 
anew  our  ingenuity,  and  to  seek  for  new  resources,  or  to  abandon  the 
effort  in  despair. 

Dr.  Folts,  of  Boston,  believed  that  he  had  found  in  Bartlett's  appa- 
ratus for  broken  clavicles,  modified  by  the  application  of  a  shoulder- 
strap,  the  infallible  remedy  for  this  one  of  the  many  sad  defects  in  our 
art.  The  most  important  part  of  this  dressing,  according  to  Dr.  Folts, 
is  the  compress  placed  upon  the  upper  and  outer  end  of  the  clavicle,  and 
the  bandage  or  strap  passed  over  the  compress  and  under  the  point  of 
the  elbow.* 

Dr.  Folts  is  no  doubt  connect  in  regarding  this  strap  as  an  important 
if  not  the  essential  part  of  the  apparatus ;  and  it  is  surprising  that  by 
Sir  Astley  Cooper,  ^as  well  as  by  many  other  experienced  surgeons,  its 
value  should  have  been  overlooked.  Ihe  chief  obstacle  to  the  retention 
of  the  bone  in  place  is  the  powerful  action  of  the  trapezius,  which  con- 
stantly tends  to  elevate  the  outer  end  of  the  bone.  In  some  measure 
this  may  be  overcome  by  elevating  very  forcibly  the  shoulder,  or  by  in- 
clining the  head,  but  both  of  these  positions  are  extremely  fatiguing,  and 
frill  not  be  long  endured.  The  bandage  or  strap,  adjusted  in  the  manner 
which  Dr.  Folts  has  recommended,  is  the  only  means  of  counteracting 
the  action  of  the  trapezius,  upon  which  any  substantial  reliance  can  be 
placed ;  but  the  principle  has  long  been  understood  and  practised  upon, 
brasdor's  tourniquet,  or  Petit's,  secured  by  a  strap  brought  under  the 
point  of  the  elbow,  Boyer's  double  shoulder-straps,  and  Desault's  third 
bandage,  all  aimed  at  the  accomplishment  of  the  same  purpose;  yet 
Boyer  and  Desault  found  all  these  contrivances  fail  in  a  majority  of 
cases.  Mayor  employed  a  dressing  constructed  with  a  strap  to  buckle 
over  the  dislocated  clavicle;  but  Nelaton  has  seen  this  apparatus  fail 
also,  when  applieil  in  his  own  wards. 

The  experience  of  Dr.  Folts  at  the  time  of  his  report  did  not  extend 
beyond  three  cases,  and  the  apparatus  had  been  completely  successful  in 
only  two  of  the  three.  My  own  experience  is  sufficient  to  show  that  it 
will  be  found  occasionally,  but  by  no  means  constantly,  successful.  I 
have  already  mentioned  two  cases  in  which  I  succeeded  perfectly  by 
this  mode,  but  in  several  others  which  seemed  equally  favorable  I  have 
met  with  partial  or  C()m})lete  failures. 

The  source  of  error,  generally,  on  the  part  of  those  who  think  that 
they  have  devise<l  an  apparatus,  or  a  method  by  which  they  can  always 
or  generally  succeed  in  holding  the  bone  in  place  until  the  ligjiments  are 
reconstructed,  is,  first,  that  they  have  not  sufficiently  noted  how  slight 
is  the  elevation,  or  projection,  in  a  large  majority  of  cases,  before  any 
dressing  is  applieil,  so  that  finding  eventually  very  little  projection,  they 
call  it  perfect ;  second,  that  they  examine  the  shoulder,  to  determine 
whether  the  restoration  is  complete,  too  soon  after  the  apparel  is  re- 
moved, when  a  very  slight  remaining  efliision  into,  and  induration  of  the 
adjacent  tissues,  render  it  impossible  to  say  what  has  been  accomplished; 
and  third,  they  have  sometimes  had  under  treatment  too  small  a  number 

^  Folts,  Boston  Med.  and  Surg.  Journ.,  vol.  liii.  p.  250. 
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Fig.  271. 


of  cases  to  entitle  them  to  form  a  just  conclusion  as  to  the  general  tsIw 
of  their  method  of  treatment. 

The  practical  diflSculties  are,  the  sensibility  and  consequent  inability 
sometimes  of  the  point  of  the  elbow  to  bear  the  requisite  presBure,  toil 
the  even  greater  sensibility  of  the  skin  over  the  top  of  the  clavicle;  the 
tendency  of  the  bandage  to  slide  oiT  from  the  shoulder,  and  also  to  becone 
displaced  from  the  end  of  the  elbow ;  the  gradual  relaxation  of  the  Und- 
ages,  which,  when  existing  even  in  the  most  inconsiderable  degree,  ii 
sufficient  sometimes  to  allow  the  bone  to  slip  out  from  its  shallow  sockei; 
the  impossibility  of  fixing  the  scapula,  upon  whose  immobility  as  wcB  m 
upon  the  immobility  of  the  clavicle  the  retention  depends ;  and,  finillf, 
tlie  great  length  of  time  requisite  to  unite  firmly  the  ligaments,  if  indeed 
they  ever  again  become  actually  united. 

The  band  can  be  prevented  in  some  measure  from -sliding  off  fi-omtle 
clavicle  by  a  counter-band  attached  to  a  collar  upon  the  opposite  shouMff, 
but  not  without  causing  some  pain,  and  giving  rise  to  excoriations  gen- 
erally in  the  opposite  axilla ;  and,  in  a  degree,  all  the  other  difficoltiei 

may  be  met  by  patience  and  in- 
genuity, but  unfortunately  the 
smallest  failure  in  any  one  of 
these  numerous  indications  in- 
sures a  defeat. 

The  axillary  pad  employed  « 
a  fulcrum  upon  which  extentt* 
may  be  made  is  equally  a*  din- 
gerous  here  a.s  in  fnictures,iM 
I  do  not  think  it  ought  ever  to 
be  used  for  this  puri)ose,  but  only 
as  a  means  of  moderate  support 
and  retention:  indeed  it  ww 
be  well,  perhaps,  if  it  were  Hisr 
carded  altogether. 

The  case  of  Mr.  B.,  already 
([uoted,  with  a  dislocation  ool- 
wards  and  backwards,  affonk  noJ 
only  an  illustration  of  the  in- 
efficiency of  either  the  AouU<!r' 
straj)  or  the  axillary  pad  in  cer- 
tain cases,  but  also,  it  seem?  to 
me,  of  the  mischief  which  iwj 
result  from  their  too  diligent  application ;  for  1  cannot  persuade  my?^ 
but  that  most  of  the  maiming  in  this  case  was  due  to  the  apparattf 
rather  than  to  the  original  accident. 

This  gentleman  was  injured  on  the  10th  of  November,  1855.  A  slip? 
with  an  axillary  pad  and  bandages  was  immediately  applied.  I  saw  hi* 
on  the  seventeenth  day.  The  displacement  was  then  such  as  I  have  de- 
scribed, but  I  did  not  observe  any  paralysis  or  emaciation  of  the  top- 
Having  noticed  that  the  clavicle  fell  into  its  socket  when  he  lay  uponte 
back  in  bed,  at  my  sutrgestion  all  the  dressings  except  the  sling  ^f^* 
removed,  and  the  patient  laid  upon  his  back  in  be<l,  with  instruction?  w 


Mayor's  appHratuH  fur  didlucated  clavicle. 
(*•  Triangle  cubito-bls-scapulaire.") 
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oontinne  in  this  position,  if  possible,  until  the  cure  was  complete ;  but 
after  a  few  days  I  received  a  communication  from  his  physician,  stating 
that,  owing  to  a  troublesome  cough,  he  had  found  it  impossible  to  main- 
tain this  position.  His  residence  was  forty  or  fifty  miles  from  town,  and 
I  sent  him  one  of  my  dressings  for  broken  collar-bones,  with  instructions 
as  to  its  use ;  directing  especially  that  a  shoulder-strap  should  be  used 
to  keep  the  clavicle  down. 

The  dressing  was  applied  and  continued  six  weeks,  and  on  being  re- 
moved, the  elbow,  wrist,  and  finger-joints  were  found  to  be  stiff.  The 
whole  arm  was  emaciated  and  almost  powerless.  One  year  later  there 
was  no  improvement  in  the  condition  of  the  arm ;  every  joint  from  the 
shoulder  down  was  almost  completely  anchylosed,  the  muscles  were 
greatly  wasted,  and  the  hand  trembled  constantly. 

These  results,  it  seems  to  me,  were  due  to  too  long  and  too  tight  band- 
aging of  the  arm,  and  especially  to  the  pressure  of  the  axillary  pad.  I 
do  not  state  this  positively,  but  this  is  my  belief. 

Is  it  worth  while,  then,  to  incur  the  dangers  of  too  long  confinement 
and  of  excessive  bandaging  for  the  purpose  of  attaining  the  always  un- 
cert^n  result  of  maintaining  the  bone  in  its  socket  ?  A\  e  certainly  may 
be  permitted  to  make  the  attempt  within  certain  reasonable  limits ;  and 
especially  if  the  patient  is  a  female,  and  the  avoidance  of  deformity  is  a 
point  of  serious  consideration ;  but  never  without  keeping  constantly  in 
mind  the  possibility  of  a  permanent  anchylosis  and  paralysis  of  the  limb. 

Dr.  Gross  says  he  first  suggested  the  use  of  strong  silver  wire  to  keep 
the  parts  in  place,  and  this  suggestion  was  carried  into  effect  by  Dr. 
Cooper,  of  San  Francisco,  and  by  Dr.  Hodgen,  of  St.  Louis  * 

Dr.  Hodgen  inforais  me  under  date  of  January  29, 1881,  that  he  has 
made  the  operation  twice,  and  that  both  resulted  well,  the  parts  being 
kept  well  in  position ;  but  that  with  his  present  experience  he  would  not 
repeat  the  operation,  except  in  cases  of  very  great  displacement.  In 
this  latter  opinion,  as  to  the  circumstances  under  which  alone  the  opera- 
tion would  l)e  justifiable,  I  fully  concur;  and  even  in  such  a  case  its 
propriety  is  questionable. 

(b)  Dlslocations   of  the  Acromial  End   of  the  Clavicle 

Downwards. 

This  fonn  of  dislocation  is  exceedingly  rare,  only  five  well-authenti- 
cate<l  cases  are  known  to  me  as  having  been  ])laced  upon  record,  one  of 
which  was  seen  and  dissected  by  Melle  in  1765,  the  second  was  met  with 
by  Fleury  in  1816,  and  the  third  is  described  by  Tournel. 

Dr.  Walter  B.  Chase,  of  Brooklyn,  N.  Y.,  has  reported  a  case  in  a 
boy  8  years  old,  who  fell  headforemost  Aug.  15,  1877,  twelve  or  fifteen 
feet,  striking  the  top  of  his  shoulder  upon  the  round  of  a  ladder.     The 

?atient  was  thin,  and  tlie  exact  i>osition  of  the  clavicle  was  easily  traced, 
'he  axis  of  the  bone  was  change<L  carrying  the  acromial  end  downwards 
and  a  little  backwards.     The  anterior  portion  of  the  shoulder  was  flat- 

1  Hodgen,  Amer.  Journ.  Mod.  Sci.,  April,  187f),  p.  4.32;  Ibid.  April,  1861.  p,  389. 


682  DISLOCATIONS    OF    THE    CLAVICLE. 


I 


tened,  and  the  acromion  process  was  very  prominent.     He  could  move 
the  arm  slightly  when  it  hung  by  his  side. 

The  boy  was  anaesthetized,  and  the  reduction  easily  effected  "by 
throwing  the  shoulder  outwards  and  backwards,  while  at  the  same  tine 
I  grasped  the  clavicle  in  its  outer  third  with  the  extremities  of  my  fingen 
and  thumb,  and  carried  it  upwards  and  forwards  into  its  normal  poritioii. 
There  was  no  subsequent  tendency  to  displacement."* 

Dr.  Allen  -  has  seen  a  case  of  dislocation  downwards  in  a  boy,  set  16, 
who  was  in  good  health  and  vigorous.  The  dislocation  had  been  CMsed 
while  splitting  wood  with  an  axe,  the  arm  being  elevated  and  carried 
slightly  outwards.  There  ensued  disturbance  of  motion  and  of  sensi- 
bility in  the  arm,  which  Dr.  Allen  ascribed  to  pressure  upon  the  nervei 
Under  the  use  of  electricity  these  disturbances  disappeared,  and  the  ewe 
was  complete. 

Cduse, — So  far  as  I  can  ascertain,  except  in  the  case  reported  by 
Dr.  Allen,  it  has  been  produced  by  a  force  which  has  acted  directly  upon 
the  top  of  the  clavicle.  In  the  case  mentioned  by  Toumel,  a  horae  bid 
trod  upon  the  shoulder;  and  in  the  example  recorded  by  Melle,  tke 
accident  occurreil  in  a  child  six  years  old,  from  an  attempt  to  support  i 
great  weight  upon  the  top  of  the  collar-bone.  In  this  last  example  tbe 
humerus  was  dislocated  also,  and  both  dislocations  had  remained  unw* 
duced  many  years  when  the  patient  was  seen  by  Melle. 

This  force  acting  directly  upon  the  top  of  the  clavicle  would  fill  to 
dislocate  the  bone,  except  by  first  breaking  down  the  coracoid  proeea, 
if  it  did  not  happen  sometimes  that  at  the  same  moment  the  lower  ingle 
of  the  sciipula  was  thrown  outwards,  in  such  a  manner  as  to  depre* 
slightly  the  coracoid  process,  and  thus  to  permit  the  outer  end  of  tke 
clavicle  to  fall  below  the  level  of  the  acromion  process. 

Symptoms  and  Pathology, — This  dislocation,  whether  it  has  been  jffo- 
duced  artificially  upon  the  dead  subject,  or  accidentally  upon  the  living, 
has  always  been  found  to  be  accompanied  with  a  complete  rupture  of  the 
acromio-clavicular  ligaments  not  only,  but  also  of  the  coraco-acromial  md 
coraco-clavicular  ligaments  ;  the  outer  extremity  of  the  bone  resting  be- 
tween the  acromion  process  and  the  capsule  of  the  shoulder-joint,  and* 
little  posterior  to  the  articulating  facet  which  originally  received  tbe 
clavicle. 

The  superior  angle  of  the  scapula  approaches  the  body  slightlv,  iw 
its  inferior  angle  is  thrown  outwards.  A  marked  depression  exi^  ^ 
the  j)oint  of  dislocation,  accompanied  with  a  sharp  pain,  increa^le^ 
cially  when  an  attempt  is  made*  to  move  the  arm.  The  patient  is  unibie 
to  lift  the  arm  voluntarily,  but  it  can  be  moved  pretty  freely  in  tbe 
direction  forwards  and  backwards  by  the  hands  of  the  surgeon;  abuue- 
tion  is  much  more  difficult. 

Treatment. — Reduction  is  easily  accomplished.  At  least,  in  all  of  tbe 
examples  presented  in  the  living  subject,  and  referred  to  above,  where  tbe 
attempt  was  made,  it  was  effected  promptly  by  dmwing  the  shoulders  oo^ 
wards  and  backwards :  nor  has  it  been  found  any  more  difficult  to  mainta^^ 

^  Chase,  Transactions  ^fod.  Soc.  State  of  New  York,  1879.  p.  174. 
-'  J.  L.  Allen,  Med.  Record.  Feb.  19,  ISSl. 
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it  in  position  when  once  replaced.  When  tlie  scapula  is  restored  to  its  nat- 
ural position,  and  its  lower  angle  approaches  again  the  side  of  the  body,  a 
redislocation  becomes  impossible ;  since  the  coracoid  process  now  effectually 
prevents  that  descent  of  the  clavicle  upon  which  its  displacement  always 
depends.  It  is  only  necessary,  therefore,  to  secure  the  scapula  at  its 
base  and  lower  angle  snugly  to  the  body,  by  a  broad  band  and  compress, 
and  all  the  indications  of  treatment  are  completely  fulfilled. 

(c)  Dislocations  of  the  Acromial  End   of  the  Clavicle  under 
THE  Coracoid  Process. 

Pinjou  met  with  one  example  of  this  singular  dislocation,*  and  Gode- 
mer,  of  Mayenne,  has  recorded  five  more,*  and  these  constitute  the  whole 
number  which  are  at  this  day  known  to  science. 

Cauic. — Age  and  a  consequent  relaxation  of  the  ligaments  seem  to 
constitute  a  predisposing  cause,  since  of  the  six  recorded  examples  four 
were  between  the  ages  of  sixty-seven  and  seventy-one,  and  the  other  two 
were  adults.  In  all  the  cases,  also,  the  dislocjitions  were  the  results  of 
&lls  upon  the  shoulder. 

The  symptoms  which  have  been  said  to  characterize  this  accident  are 
pain  ana  a  very  marked  depression  at  the  point  of  displacement,  with  a 
corresponding  projection  of  the  acromion  and  coracoid  processes;  a  rapid 
inclination  outwanls  and  downwards  of  the  line  of  the  clavicle,  its  outer 
extremity  being  felt  in  the  axilla;  the  corresponding  shoulder  depressed 
and  inclined  forwards ;  freedom  of  motion  in  all  directions  except  inwards 
and  upwards;  the  lower  angle  of  the  scapula  thrown  outwards  and  back- 
wards ;  to  which  Morel-La vallee  has  added  an  actual  increase  of  space 
between  the  acromion  process  and  the  sternum. 

Treatment. — Godemer  reduced  all  the  examples  which  came  under  his 
notice  easily,  by  directing  an  assistant  to  pull  the  arm  backwards  and 
outwards  while  he  himself  seized  upon  the  clavicle  with  his  fingers,  and 
disengaged  it  from  under  the  process ;  but  Pinjou,  after  many  efforts  by 
the  same  method,  failed  completely,  and  the  patient  having  left  him,  the 
clavicle  was  reduced  the  next  day  by  an  empiric.  Vidal  (de  Cassis) 
recommends  that  instead  of  pulling  the  arm  outwards,  by  which  proced- 
ure the  pectoralis  major  is  made  to  antagonize  the  surgeon,  the  elbow 
shall  be  brought  down  to  the  side,  and  kept  there  by  the  left  hand,  while 
the  right  hand,  placed  in  X\\q  axilla,  shall  pull  the  upper  end  of  the 
humerus  outwards,  converting  the  arm  into  a  lever  of  the  third  kind. 
This  process,  I  confess,  seems  to  be  much  the  most  rational. 

Finally,  having  given  the  history  of  these  cases  as  they  have  been 
reported,  the  author  will  scarcely  have  performed  his  duty  as  a  faithful 
writer  if  he  does  not  state  frankly  that  he  entertains  a  suspicion  that  both 
the  gentlemen  who  have  reported  these  curious  examples  have  entertained 
us  with  fabulous  or  imaginary  stories;  and  especially  do  these  suspicions 
rest  upon  the  cjises  reported  by  Godemer,  who  in  five  years  saw  five 
cases,  each  presenting  throughout  the  same  class  of  symptoms,  the  same 

^  Pinjou,  Joum.  dc  >r^d.  de  Lyon,  Juillet,  1S42,  from  Yidal  (de  Cassis). 

*  Godemer,  Reoucil  des  tnivaiix  de  la  Soc.  M(/d  d'Indreet  Loire,  1843,  from  Vidal. 
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facility  of  reduction,  accomplished  by  the  same  means,  and  alwavs  witk 
the  same  perfect  result. 

If  to  these  singular  coincidences  we  add  the  fact  that  only  one  oikflr 
surgeon  has  ever  claimed  to  have  met  with  the  accident,  and  if  wenotiee 
the  actual  anatomical  diflSculties  which  stand  in  the  way  of  its  occw» 
rence,  such  especially  as  the  complete  occlusion  of  the  subcoracoidflui 
space  by  the  tendons  and  muscles  which  pass  from  its  extremity  towiiJ 
the  chest  and  arm,  we  shall  find  a  fair  apology  for  some  degree  of  scep- 
ticism. 

(d)  Dislocations  of  the  Clavicle  at  both  Ends,  simultaxeocslt. 

On  the  2(ith  of  January,  1863,  Dr.  North,  of  Brooklyn,  N.¥.,iii 
called  to  see  a  lad  fourteen  years  of  age,  who  had  been  thrown  with  vio- 
lence backwards  from  a  stool  upon  which  he  was  sitting,  striking  tke 
back  of  his  left  shoulder  aojainst  the  floor.  Dr.  North  found  him  safe- 
ing  severely  from  pain,  and  with  some  difficulty  of  breathing.  Tke 
shoulder  was  depressed  and  thrown  forwards.  T\ie  sternal  end  of  tk« 
clavicle,  turned  forwards,  formed  an  abrupt,  rounded  prominence:  tke 
acromial  end,  turned  forwards  also,  presented  its  longest  diameter  towirf 
the  surface,  and  rested  above  the  acromion  process ;  while  the  wDtnl 
portion  seemed  depressed  or  thrown  back,  an  appearance  which  w« 
caused  by  the  rotation  of  the  clavicle  upon  its  axis. 

Reduction  was  accomplished  by  throwing  the  shoulders  forcibly  inck- 
wards,  and  at  the  same  time  pressing  with  the  thumbs  upon  the  tfo 
extremities  in  such  a  manner  as  to  reverse  the  rotation,  as  follows:  iirt^^ 
ing  at  the  acromial  end  backwards  and  downwards,  and  at  the  sternal 
end  backwards  and  upwards.  The  restoration  was  complete,  ami  the 
bones  were  retained  in  place  by  compresses  and  adhesive  plaster,  witl 
the  aid  of  Day's  '"neck  yoke."  At  the  end  of  three  weeks  the  drt* 
ings  were  removed ;  and  when  last  seen  by  his  surgeon  *'  there  wa>  Ut 
little,  if  any  trace  of  the  accident  remaining.'*  It  is  the  opinion  of  Dr. 
Nortli  that  the  rotation  wjis  caused  by  the  action  of  the  pectoralis  uiaj«»r 
and  deltoid  after  the  dislocation  took  place.^ 

Eriehseu  says  that  Richerand  and  Morel-La  vail  ee  have  each  rep'ftw 
one  exanij)le  of  double  dislocation  of  the  clavicle.  Another  examiJ* 
ha*^  been  reported  by  Dr.  Col.^ 

In  a  case  observed  by  Lund,'  and  reported  by  Jones,  the  jwtient. » 
man  32  years  of  age,  was  struck  on  the  posterior  portion  of  the  rignj 
shoulder,  dislocating  the  sternal  end  of  the  right  clavicle  forwards*  ^^ 
the  acromial  extremity  upwards  and  backwards.  It  was  found  iiBp** 
sible  to  reduce  the  disloc^ition  except  under  the  influence  of  an  au*** 
thetic.     In  a  few  days  the  functions  of  the  arm  were  c(mii)letely  restonA 

Rombeau^  met  with  a  similar  case,  which  is  reporteii  by  Gros.  Tbe 
dislocation,  having  been  first  recognized  several  days  after  the  accident 
was  reduced  and  maintained  by  an  apparatus  similar  to  that  of  Desault. 
which  remained  in  place  five  weeks.      Ultimately  the  patient  recovew 

»  X.  L.  Xnrth.  M,D.,  New  York  Mod.  Kecoixl,  April  IT,.  1S0»>. 

-  (.\)1,  Gnz.  des  Ilopituiix,  IST'i,  p   803. 

s  Lund,  Brit.  M.-d.  .Journ.,  1874,  No.  082,  p.  106. 

*  Koinbeau,  Hull.  Geii.  de  Tbenipeuti<pie,  1874,  vol.  Ixxjlv'i.  p.  y»7. 
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th  slight  remaining  deformity,  and  with  the  motions  of  the  arm  com- 
jtely  restored. 

Dr.  Stanley  Haynes,  of  Malvern  Link,  has  reported  the  only  remain- 
5  case  of  which  1  have  been  able  to  find  a  record. 
"A  girl,  aged  13,  rapidly  growing,  of  lax  tissues,  and  of  a  consump- 
e  &mily,  but  who  had  always  had  good  health,  while  washing  the 
(k  of  her  neck  with  her  left  hand,  one  morning  in  September,  felt 
nething  give  away  in  the  shoulder  of  the  same  side.  I  found  disloca- 
n  forwards  of  the  sternal  end  of  the  clavicle  and  partial  dislocation 
wards  of  the  acromial  one.  There  was  very  little  pain.  Both  ex- 
nnities  of  the  bone  were  easily  replaced  by  drawing  the  shoulder 
ckwards  and  downwards,  but  the  double  deformity  was  reproduced 
mediately  the  shoulder  was  liberated.  A  pad  was  applied  under  a 
;iire-of-8  bandage  over  the  sternal  end,  and  the  arm  was  placed  in  a 
Dg  as  a  temporary  measure.  To  a  strap,  fastening  round  the  chest, 
strap  bearing  a  truss-pad  was  attached  in  such  a  manner  that  the  pad 
pt  the  stomal  end  of  the  clavicle  reduced,  the  other  end  of  the  strap 
asing  over  the  shoulder  and  diagonally  across  the  back  to  the  hori- 
ntal  strap :  the  wearing  of  a  sling  kept  the  acromial  end  in  its  natural 
«ition.  The  patient  soon  afterwards  returned  to  school  at  a  distance. 
le  is  now  at  home,  and  I  have  found  the  sling  has  been  discontinued 
me  time ;  that  the  straps  have  stretched  and  are  useless ;  and  that  the 
ids  of  the  bone  are  as  mobile  as,  but  not  more  than,  they  were  when  I 
It  gaw  the  patient,  but  that  the  sternal  end  does  not  become  dislocated 
iless  the  arm  is  raised,  when  it  nearly  always  starts  forwards."* 


CHAPTER    VII. 
DISLOCATIONS  OF  THE  SHOTLDER  (SCAPULO-IIUMEKAL.) 

Owing  to  the  gi-eat  exposure  and  the  peculiar  anatomical  structure 
'  the  shoulder-joint,  its  structure  having  reference  mainly  to  freedom 

motion  rather  than  to  firmness  and  security  in  the  articulation,  dislo- 
itions  of  the  humerus  are  very  common. 

My  private  and  hospital  records  furnish  me  with  117  cases  of  disloca- 
oii  of  the  shoulder,  seen  and  recorded  by  myself.  Of  these,  41  were 
Agnized  as  subglenoid,  33  as  subcoracoid,  a  very  small  proportion  as 
ibclavicular,  2  as  subspinous,  and  the  remainder  were  not  accurately 
iagnosticated. 

Writers  have  not  been  agreed  as  to  the  precise  anatomical  relations 
fthese  dislocations,  nor  as  to  the  nomenclature.  Velpeau,  Malgaigne, 
idal  (de  Cassis),  Skey,  and  Sir  Astley  Cooper  have  each  adopted  ex- 
anations  and  classifications  peculiar  to  themselves.  With  the  arrange- 
ent  established  by  this  latter  surgeon,  English  and  American  students 

>  Thfj  Brili-sh  Medical  .lournHl,  Jan.  27,  187'J. 
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are  the  most  familiar ;  and  believing  that  it  is  more  simple,  and  quteas 
appropriate  as  either  of  the  others,  I  shall  adopt  it  as  the  bans  of  mj 
own  descriptions. 

I  shall  have  occasion,  however,  to  dissent  from  the  opinions  and 
teachings  of  this  distinguished  surgeon,  as  to  the  exact  seat  and  rdi- 
tions  of  the  head  of  the  humerus  in  some  of  these  dislocations. 

According  to  Sir  Astley  Cooper,  there  are  three  complete  disloatioM 
of  the  shoulder ;  namely,  downwards,  forwards,  and  backwards. 

The  so-called  ''  supra-coracoid''  dislocation,  without  a  fracture  of  tie 
coracoid  or  acromion  processes,  the  possibility  of  which  has  been  denied 
by  Boyer,  but  examples  of  which  are  declared  to  have  been  sea  bj 
Malgaigne,  Holmes,  Hewitt,  have  now  suflScient  affirmative  testimony  to 
justify  me  in  devoting  a  section  to  its  consideration. 

§  1.  Dislocations  of  the  Shoulder  Downwards  (Subglenoid). 

This  is  usually  called  a  dislocation  into  the  axilla ;  the  head  of  lie 
bone  resting  rather  upon  the  inner  side  of  the  inferior  border  of  the 
scapula,  near  the  base  of  that  triangular  surface  which  is  found  Wwr 
the  glenoid  fossa. 

Since  in  both  the  other  complete  dislocations  of  the  shoulder,  thehcJ 
of  the  humerus,  in  order  to  escape  from  its  socket,  must  be  made  ioiit- 
scend  more  or  less  downwards,  /  afiall  regard  tfiis  dislocation  at  tk 
type  of  all  the  others^  and  shall  make  it  the  subject  of  especial  contUff- 
ation  as  well  as  of  reference  when  speaking  of  the  other  form$  ofHt- 
location. 

Causes, — The  most  frequent  cause  of  this  accident  is  a  blow  rei-eivei 
directly  upon  the  upper  end  and  outer  surface  of  the  humerus'.  I  la^* 
found  the  arm  dislocated  into  tlie  axilla  by  this  cause  thirty-one  tim«; 
five  times  by  a  fall  upon  the  extended  hand  ;  three  times  by  a  fell  upon 
the  elbow  ;  and  in  these  latter  cjises  the  ann  was  probably  carried  a**y 
from  the  body  at  the  moment  of  the  receipt  of  the  injury. 

In  all  the  above  exam])les  the  shoulder  has  been  dislocated  bTtke 
simple  force  of  the  blow,  or  with  only  slight  aid  from  muscular  action! 
but  in  a  considerable  number  of  cases  the  bone  is  displaced  alnwrt 
wholly  by  the  action  of  the  muscles,  the  ann  having  been  previously 
violently  abducted ;  and  perhaps  in  some  cases  the  capsule  Injing  vx^ 
before  tlie  resistance  of  the  overstrained  muscles  has  accomplished  tk* 
displacement.  Thus,  in  three  instances  I  have  known  the  dislocatioD 
to  result  from  holding  on  to  the  reins  after  being  thrown  from  a  car- 
riage ;  in  two  cases  the  patients  have  fallen  through  a  hatchway  andbeeo 
caught  and  susi)ended  by  the  anns ;  once  a  woman  met  with  this  accident 
by  holding  on  to  a  pump-handle  when  she  had  slipjKni  and  fallen  upon 
the  ice.  A  few  years  since  I  examined  the  arm  of  a  Swiss  woman,  Mim 
Norregan,  who  was  then  sixty-fiye  years  old,  and  whose  humerus  W 
been  dislocated  into  the  axilla  seventeen  years  before,  where  it  still  re- 
mained. Her  own  account  of  the  accident  was,  that  she  was  returning 
from  the  Juni  Mountains,  near  Neufchatel,  with  a  load  of  hav  upon  ber 
head.  She  had  carried  it  a  long  way  with  her  hands  held  upwank 
without  once  stopping  to  rest,  and  when  at  length  she  threw  do^n  the 
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id  at  her  door,  the  right  shoulder  was  dislocated.  The  arm  soon  he- 
me very  painful,  and  swollen  to  the  fingers'  ends ;  but  she  was  too 
mote  from,  and  too  poor  to  employ,  a  surgeon.     A  tailor,  who  used  to 

>  the  minor  surgery  of  the  neighborhood,  bled  her  three  or  four  times, 
it  the  dislocation  was  not  recognized  until  many  months  after. 

A  Mrs.  Hunn  informed  me  that  when  she  was  twenty-two  years  old 
e  had  a  convulsion,  and  that  her  attendants  in  trying  to  hold  her 
K)n  her  bed,  actually  pulled  the  shoulder  out  of  joint.  After  the  first 
cident  the  dislocation  was  not  repeated  for  four  years,  but  since  then 
had  occurred  from  very  slight  causes  many  times.  She  was  in  the 
ibit  of  reducing  it  herself  by  placing  a  ball  in  the  axilla  and  using  the 
m  as  a  lever. 

Dr.  Scatliff,  of  Brighton,^  Coombs,  of  Castle  Cary,^  and  others  have 
iblished  examples  of  this  dislocation,  causeil  by  epileptic  convulsions. 
have  myself  seen  such  examples. 

Dr.  Lehman  reports  the  case  of  a  sailor  on  board  an  American  brig, 
bo  was  subject  to  a  dislocation  into  the  axilla  from  very  slight  causes, 
id  especially  if  he  bent  his  body  far  over  to  raise  anything.  He  could 
§0,  by  pulling  horizontally,  remove  the  head  of  the  bone  from  its 
dtet  It  was  reduced  easily,  and  he  experienced  no  pain  either  in  the 
fdoction  or  dislocation,  nor,  indeed,  during  the  displacement.^ 
Pathology. — In  this  accident  the  head  of  the  bone  is  made  to  press 
gainst  the  capsule  below  and  immediately  in  front  of  the  long  head  of 
le  triceps,  until  the  capsule  gives  way,  and  continuing  to  descend  in 
le  same  direction  it  is  finally  arrested  by  the  triangular  surface  of  the 
iferior  edge  of  the  scapula  immediately  below  the  glenoid  fossa.    Owing 

>  the  pressure  of  the  ttrndon  of  the  triceps  behind,  it  occupies  a  i)osition 
ao  a  little  in  advance  of  the  centre  of  this  triangle,  or  rather  upon  its 
iterior  edge,  so  tliat  it  rests  more  or  less  upon  the  belly  of  the  sub- 
*palaris  muscle. 

The  capsule  is  genemlly  torn  quite  extensively,  especially  below  and 
I  front ;  and  the  tendon  of  the  long  head  of  the  bice])s  may  be  broken 
Junder,  or  detached  completely  from  its  insertion;  the  supra -spinatus 
inscle  is  stretched  or  lacerato<l ;  the  infra-si)inatus,  subscapularis,  and 
>nico-brachialis  are  put  ui)on  the  stretch ;  the  subscapularis  being  also 
wnetimes  completely  torn  from  its  attachment  to  the  head  of  the  humerus, 
tid  in  either  c^ise,  whether  torn  or  merely  compressed  and  stretched,  the 
^cumflex  nerve,  which  runs  along  its  lower  margin,  is  subject  to  severe 
liwy;  the  deltoid  muscle  is  also  placed  in  a  condition  of  extreme  ten- 
on; while  the  teres  major  and  minor  in  this  respect  are  subjected  to 
at  little  change. 

In  some  cases  a  portion  or  the  whole  of  the  greater  tuberosity  is  com- 
letely  detached,  and  the  fragment  displaced  by  the  action  of  the  muscles 
aerted  into  it. 

In  one  case  the  axillary  artery  has  been  ruptured.  The  patient  had 
«n  thrown  down  by  a  runaway  horse,  and  was  taken  to  Jervis  Street 

1  Scatlift*,  The  Lancet,  1878,  vol.  i.  p.  31. 

*  CoDinbs,  Idem.,  p.  150. 

»  Lehman,  Amer.  Joiirn.  Med.  Soi.,  vol.  i.  p.  242,  1828. 
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Hoi^pitaL  Landon*  On  the  tenth  day  Surgeon  O'Reily  tie»l  the 
claviuu  artery •  uod  the  patient  recovered  after  the  loss  of  •«  •  ^^ 
from  erysipelas  and  gangrene,^ 

With  more  or  less  rapidity,  after  the  occurrence  of  the  <1j^i* 
the  boue  remains  unreduted,  various  chanties  take  place  in  thp 
cal  relations  and  strueture  of  the  parts.     The  following 
of  the  condition  in  which  the  jmrts  were  fcnind  in  the  c^i- 
whose  history  is  unknown.     The  dissection  was  made  by  my 


Fio.  272, 


Ffa.  2T? 


Duto(»ition  of  ttio  abmilder  downwards  into 
thoiixilhi,     (Subglenoid,) 


Dr.  Frank  Deems,  at  the  Bellevue  deaddiouse.  Tlie  head  of  iht  bu 
ru?i  was  in  front  of  the  socket^  below,  but  wot  in  contact  witii,  tljtM 
coid  pificess,  lying  upon  the  anterior  surface  of  the  neck  of  thei 
A  new  socket  wa^  ffirmed  in  the  bone  at  thi.s  p<»int,  mostly  nirtila^w 
and  a  fihroUxS  capsule  inclosed  the  head  of  the  humerui^.  Tlie  marj 
of  the  old  socket  were  removed^  and  the  socket  waM  filler!  with  1 
tissue,  ^Phc  axillary  nerves  anil  artery  were  not  injured  or  omt 
The  biceps  tendon  was  not  torn.  All  tlie  muscles  about  the 
were  atrophied. 

Sipnptomn. — A  palpable  depression  immetliately  under  the  txt 
of  the  acromion  process,  more  distinct  in  children,  in  very  oIJ  iii4i 
thin  pt^ijple,  tlian  in  adults  of  middle  life  or  than  iu  fat  or  niu 
people,  hut  never  absent  completely,  unless  the  shoulder  i»  rcfjr  wJi 
swollen  ;  the  elbow  carried  out  from  tlie  body  three  or  fotu  j 
sometimes  a  little  backwards,  and  the  line  of  it»  axie  direcft  ' 
the  axilla:  tbe  outer  surface  of  the  arm  presenting  two  phmiii' 

t  Todd'j^  Cyclop,  Aiiftt.  und  Surg.,  p.  Gift;  Holm«^*f  S»«r§.,  voL  ti  p.  fll7. 
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Prard  cact  other,  and  meeting  at  the  point  of  insertion  of  the  deltoid 

fcust'le:  the  head  of  the  humeru,<^  felt  in  tlie  tixilla,  particularly  when 

"  ?elhow  is  carried  uwiiy  from  the  Ijody;  numhnesw  of  the  iirm,  accom- 

nied  genendly  with  pain,  espet*ially  when  any  attempt   is   made   to 

!S8  the  elbow  against  the  side;   rigidity  with   inability  to  move  the 

freely  in  any  direetion,  but  especially  inwards ;  allowing,  however, 

pretty  free  passive  motion »  but  not  permitting  the  elbow  to  touch  the 

!Kiy  without  great  pain,  which  pain  is  occasioned  mostly  by  ti)e  pressure 

"Sf  the  humerus  upou  the  sixilhuy  plexus;  under  no  circiimstanees  e^in 

llie  hand  be  placed  upon  the  opjiosite  whoulder  while  at  the  8ame  moment 


DUlocAtion  of  the  »hDulder  downw&rdf  into  the  ftxilJ*.     ( Subglenoid.) 

ic  elbow  touches  the  thorax ;  the  head  of  the  patient,  and  sometimes 

whole  body,  inclined  toward  the  injured  arm  ;  the  arm  lengthened 

half  an  inch  to  an  inch  ;  a  chafing  or  friction  sound  h  not  unfre- 

JUfufly  present,  especially  if  the  bone  ha>*  been  some  <lays  dislocated ; 

t  Mr.  Lawrence  mentions  a  case  in  which  there  was  a  distinct  crepitus, 

n  there  wa**  no  fracture ;  Dr,  Hays  saw  a  similar  ca.^e  in  Wills  Hob- 

*ital,  Phihidelphia,  in  a  woman  sixty  yeai"s  old,  whose  arm  hml  been 

islocated   forwai^ds  eight  weeks.*      Other  surgeons  have  related    like 

|t-umpk^^,  but  it  is  probable  that  in  all  these  cases  there  has  been  an 

:po»nre  of  the  bone  at  or  near  the  edge  of  the  glenoid  fossa,  by  the 

"  detachment  of  its  ligamentous   margin,  or  some  portion  o^  the 

d»  become  divested  of  its  cartihiginous  covering*     (For  a  more 

plete  differential  diagnosis,  see  chapter  on  Fractures  of  the  Humerus*) 

Decisive  as  these  signs  usually  are  of  the  true  nature  of  the  accident, 

1  Lftwrence,  Hap,  Amer.  Journ.  Med.  Sci.,  vol.  ixiv.  p.  286,  May,  1839. 
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cases  will  everv  now  anii  then  occur  in  wlii.  n  iut-  ^na^uciiiiii  will  1« 
attetirled  with  great  difficulty,  and  efepecially  if  a  few  bonn  hite  brfn 
pertoittcd  to  elapse  since  the  occuiTence  of  the  injury,  so  that  c«miiiirr- 
able  eftujsions  of  Ij1o£hI  and  of  lymph  may  have  taken  place:  while  it  i 
still  later  period,  when  tlie  towelling  ha^  !*nbsi«lefl,  the  diagnmis  agniii 
becomes  easy.  "'At  this  latter  period,"  aays  Sir  Astley  Ccpoper,  "iiw 
that  surgeons  of  the  metropolis  are  usuAlly  consiuUed ;  and  if  we  detect 
a  dislocation  which  has  been  overlor>ked,  it  h  our  duty  in  candor  lo stttf 
to  the  ptitient  that  the  difficulty  of  detecting  the  nature  iif  the  acddeotii 
exceedingly  diminished  by  the  ceasation  of  inflammation,  and  the  ib0aitt 
of  tumcfsiction." 

In  a  rapid  review  of  the  eases  of  dislocation  of  the  shouMer  wkiek 
have  come  under  my  notice,  and  of  whicli  I  have  taken  pain*^  to  uiakr  i 
record,  I  find  thirteen  subglenoid  and  ten  subcoracoid  dislocations  whhk 
were  not  rccogtuzed  as  such  by  the  surgeons  fii*st  called*  Some  »«» 
mistaken  for  fnictures,  and  s^omc  were  calle*!  contusions  or  sprain.*.  Aod 
among  the  surgeon.^  wlin  fell  into  these  cnors  are  some  of  our  oldest  a&l 
most  experienced  hospital  surgeons,  I  liave,  however,  seen  many  mm 
unrecognized  and  unreduced  dislocations  of  the  shoulder,  than  «re  men* 
tioned  above ;  hut  the  frequency  with  which  I  have  met  them  rau!?t  m 
be  regarddl  as  representing  the  usual  ratio  of  these  errors  of  diaj^jiifi? 
in  general  pnictice,  iiKismuch  iis  the  majority  of  them  were  exaiupl^  » 
which  the  patients  or  the  surgeons  have  consulted  me  for  advice. 

It  is  due  to  science,  if  not  to  myself,  to  say  that  it  has  never  b»p{itiiied 
to  me  to  have  seen  a  case  of  dislocation  of  the  shouldtT  which  I  hare  m 
recognized.  Although,  therefore,  I  aiu  i>repared  to  admit  the  jitstJim 
of  tile  observations  made  by  Sir  Astley  C«M)]>er,  I  ihink  that  emirs  m 
diagnosis  are  often  due  to  carelessness,  or  to  a  lack  of  experimrt'.  or  to 
an  insufficient  study  of  the  well-e8tal>lished  rules  of  diagriosis,  Tpaft 
this  sfibjeet  I  have  already  spoken  very  fully  in  the  chapter  on  Fractnw 
of  the  Humerus;  and  from  the  examples  and  opinions  which  I  haveiberr 
presented  it  will  be  inferred  that  it  is  much  more  common  to  mistake  i 
fmcture  for  a  dislocation,  than  a  dislocation  for  a  fracture,  an  obdfxw- 
tion  which  is  equally  as  applicable  to  dislocations  forwards  06  to  the  fiirm 
of  dislocation  now  under  consideration. 

J^7W/rtc>s/«.— If  the  force  which  displaced  the  bone  was  notgreit,or 
if  the  shoulder-joint  has  not  sufferetl  any  injury  from  the  accident  itaelf 
beyond  the  mere  rupture  of  the  cajjsule  and  a  moilenite  straining  of  the 
muscles,  and  it"  the  dislocation  has  bcH^n  early  and  easily  reduced,  tW 
patient  is  irmnediately  after  the  reduction  able  to  move  the  ann  freely  m 
all  directions;  very  little  swelling  follows,  and  in  a  short  time  a  perfe<;t 
restonition  of  all  the  functions  of  the  limb  is  accomplialied. 

It  cannot,  howx^ver,  always  be  inferred  from  the  degree  of  violence 
employed  in  the  production  of  the  dislocation,  nor  from  the  absence  or 
presence  of  swelling,  how  much  injury  the  tendons,  trmsclea,  and  nerves 
have  suffered,  sitice  the  same  causes  produce  greater  lesions  in  one  j»e^ 
eon  than  in  sinother,  and  the  amount  of  swelling  may  depend  upon  llie 
accidental  rupture  of  nn  unimportant  bloodvessel,  or  upon  some  p«cih 
liarity  in  the  constitution  of  the  jiatient  predisposing  to  serous,  fibmu&or 
eaBiruineous  effusions. 
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^^^»  whatever  cause  we  inaj  fin  J  occusioD  to  uttrihiite  tbe  result,  it  will 
||Kverllie]es8  be  observed  tliiit,  iu  u  great  majoritj  of  eases,  the  limb  is 
Bot  restored  to  nil  its  urigiual  strength  and  freedom  of  motion  until  after 
die  la]>8e  of  some  montlis^;  aud  the  shoulder  does  not  resume  its  perfect 
form  and  symmetry  until  a  niuch  later  period:  occa^sjijual  pains,  espe- 
cially after  exereise  of  the  muscles,  am!  iu  certain  conditions  of  the 
Beather,  are  present  also  at  irregular  intervals  and  for  indefinite  periods 
of  time.     Oppoj^ite  and  more  fiivorable  terminations  must  be  regaixled  m 
exceptions  to  the  rule. 

Where  the  reduction  hn^  been  made  within  a  few  liour;*,  I  have  found 
ie  shoulder  affected  with  mu^seular  anchylosis  with  more  or  le8s  weak- 
\  of  the  arm  after  a  lapse  of  from  a  few  days  to  one  or  two  yean^, 

A  laborer,  jet.  41,  hat!  dislocated  his  right  shoulder  into  the  axilla. 

r.  H.,  an  jutelligeut  young  surgeon,  reduced  the  bone  easily  with  his 

bands  alone,  w idle  the  patient  was  still  unconscious  from  the  shock  of 

lie  injury.      After  six  weeks  he  culled  upon  me,  accompuuied  by  his 

lirgeon,  thinking  that  it  wan  not  properly  reduced  because  the  arm  was 

hill  painful,  and  he  could  not  move  it  freely.     The  bone  was,  however, 

ell  in  its  socket.     One  year  later  I  examined  this  man,  and  found  some 
hjloBis  remaining  in  his  sh*»ulder* joint, 

Jnies  Rogers,  i^t.  81),  fell  while  running,  and  struck  iipou  his  right 
shoulder.  Dr.  East  man »  Professor  of  Anatomy  in  the  JJuftlilo  Medical 
College,  reduce<l  the  dislocation  four  houiis  after  the  occurrence*  in  the 
following  manner :  The  patient  being  seated  in  a  chiiir.  Dr.  Eastman 
placed  his  knee  in  the  axilla  and  manipulated,  while  one  assistant  sup* 
ported  the  ncrotuion  process,  and  another  jmlled  downwards  upon  the 
forearm.  The  time  occupied  in  the  redtiction  w;xs  about  two  minutes, 
and  the  bone  finally  resumed  its  position  with  i\  snap  audible  to  all  the 
persons  in  the  ro<>m.  For  some  months  after,  and  at  the  period  when  I 
was  invited  to  see  him,  the  muscles  about  the  shoulder  were  rigid,  and 
the  motions  of  the  joint  embarnissed;  but  at  the  end  of  two  years.  Dr. 
Eastman  informed  me  that  the  joint  luul  become  free  and  the  arm  as 
useful  SIS  before,  except  that  he  could  not  throw  a  stone. 

In  another  case,  a  gentleman  residing  in  an  adjoining  county,  let.  42, 
was  thrown  from  his  carriage,  falling  forwards  upon  Jiis  hands.  The 
dislocation  was  retluceJ  promptly,  by  placing  the  heel  in  the  axilla,  and 
within  fifteen  minutes  after  it  had  occurred.  Three  months  after  this  the 
patient  consulted  me  on  account  of  the  immobility  of  the  shoulder-joint, 
and  because  sevenil  surgeons  hiid  expressed  a  doubt  whether  it  Wfis 
properly  reduced.  The  anchylosis  was  then  so  complete  that  the  humenis 
could  not  be  moved  separately  from  the  seapula,  but  there  was  no  (lis- 
placement.  This  gentleman  again  calle«l  upon  me  at  the  end  of  four 
years,  and  I  then  tbund  the  arm  nearly  restoitHl  to  its  original  condition, 
but  it  was  not  *juite  so  strong  us  before.  He  experienceil  also  "'curious  ** 
sensations  in  his  jirm  and  band  otx'jisionally.  The  anehylosis  had  con- 
tinued with  very  little  imjn'ovement  about  two  years,  after  which  it  ha<l 
rgrad  ual  ly  d  isaj  t  peii  i'  i  n  g . 
need  scarcely  say  that  in  those  examples  in  which  the  reduction  of 
bone  has  been  ilelayed  beyond  a  few  hours,  or  for  several  days  or 
weeks,  the  continuance  of  the  anchylosis  hiis  been  more  persistent ;  but 
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in  nn  rase  which  1ms  corao  uinler  my  observiition.  unir^ 

remninod  luirediiced,  luis  the  lllIcllyU)»i^<  beeij  ixTuianejiU     1 

I  nm  disposed  to  tliiiik  thsit  luuscular,  mther  tliiiii  fihroiis  -  n. 

uiiubylosis,  is  the  cuuse,  generally,  of  the  immobility  of  i       , ] 

have  certainly  never  in  any  instance  met  with  a  true  bony  aDchyUdf  $$ 
a  consequence  of  a  shoulder  dislocation.  The  anchyloFis  in  i|Ut»tif« 
eeenis  to  l>e  a  result  sim|ily  of  laceration  or  more  generally  of  a  ^vftf 
strain  of  the  muscular  fibres,  resulting  in  inflammation  an«l  a  oontrwlitfi 
of  these  fibres;  Miid  its  occurrence  in  any  particular  cawe  may  tiiervf(prf 
be  justly  nttributalde  either  to  the  j>osition  of  the  bone  when  it  i«  liiakw 
ciited,  to  the  force  of  the  blow  which  hiu?  produced  the  -TUlrMMit^.t.  ,.r  ^ 
the  violence  applied  in  the  attempts  at  reduction. 

Pam lysis  and  wasting  of  the  muscles  of  the  ann,  either  m 
muscular  contraction  and  rigidity,  are  also  observed  in  a  ct  ur 

of  cases.  Es]iccial!y  has  it  been  noticeil  that  the  deltoid  muscle  u*  iMt 
to  airo|ihy ;  and  in  their  attempt.s  to  explain  the  frequency  of  it»  w^ur- 
rence  in  tliis  latter  muscle,  Rurge<:>n8  have  generally  referred  to  a  pmbiiUt 
rupture  of  the  circumflex  nerve,  a  circumatance  which  the  autopsies*  »bui 
does  occasionally  take  place;  or  to  a  mere  stretching  of  this  nervi*:  m 
it  is  quite  as  fair  to  presume  that  in  many  cases  it  is  due  solely  to  tk* 
greater  injury  which  the  deltoid  muscle  has  sustained  by  the  imiuQin] 
position  of  the  head  of  the  bone  during  the  continuance  of  the  diit»- 
tioE,  for,  with  the  exception  of  the  supra^spinatus,  it  is  placed  more  upAB 
the  stretch  than  any  other.  Nor  is  it  improbable  that  iti  some  gwph 
is  due  to  the  mere  force  of  the  blow,  which,  having  been  directly  wjwn 
the  top  of  the  shoulder,  has  contused  the  muscle.  In  short,  any  of  tki 
causes  which  may  determine  in  the  deltoid  inflammation  and  con«<i|nfttl 
rigidity,  must  finally  result  in  rlesuctiide  and  consequent  atrophy. 

In  the  case  of  an  adult,  P.  Madden,  who  consulted  me  in  June,  IKi 
there  were  slight  atrophy  and  paralysis  of  the  deltoid,  and  almoi^t  ooflh 
plete  atrophy  of  the  su{jraspinatus,  with  much  aocliylosis,  due,  I  tbinL 
to  prohmged  eft'orts  at  redaction. 

In  (piite  a  numbtr  of  cases  my  attention  has  been  called  to  a  remwt* 
able  fulness  just  in  front  of  the  head  of  the  bone,  which  has  conriMr-l 
sometimes  for  many  months  and  even  yeai*s  after  the  reduction  ha»  b«B 
eifected;  the  patientvS  having  in  several  cashes  applied  to  me  to  kw^w 
whether  this  did  not  indicate  that  the  bone  was  not  in  its  socket,  esp 
cially  ns  it  has  usually  been  attended  with  some  stiffness  in  the  joint 
Not  unfrequcntly  I  have  been  told  tliot  surgeons  who  had  noticetl  tli» 
fulness,  thought  the  bone  was  not  reduced :  ami  in  one  instnuc*'  I  **» 
informed  that  a  jury  returned  a  verdict  against  the  surgeon,  where  llww 
was  no  other  evidence  of  malpractice  than  this  fidnes?  with  some  anclij- 
loais,  but  which,  in  the  opinion  of  some  medical  gentlemen  who  lestim 
wa,s  conclusive  evidence  that  the  bone  was  not  properly  set.  The  de<«*p- 
tion  is  also  oflen  the  n)ore  complete  from  the  fact  that  there  may  exia^t  ft 
corresj ponding  depression  untlerneath  the  acromion  process,  behind. 

These  phenomena  may  he  present  where  hut  little  force  has  been  oscd* 
either  i*n  the  production  of  the  dislocation  or  in  its  reduction,  I  have  sm 
it  in  a  girl  only  fourteen  years  of  age,  who  had  dislocated  her  left  dottl* 
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sr  into  the  axilla,  by  a  fall  upon  a  slippery  sidewalk.  I  reduced  the 
one,  assisted  by  Dr.  George  Burwell,  within  half  an  hour  after  the 
icddent.  Dr.  Burwell  held  upon  the  acromion  process,  while  I  lifted 
lie  arm  to  a  right  angle  with  the  body,  and  pulled  gently,  and  the  re- 
hction  was  at  once  accomplished ;  but  we  immediately  noticed  that  the 
Imd  of  the  bone  seemed  to  press  forwards  in  the  socket  so  as  to  resemble 
liiat  Sir  Astley  Cooper  has  described  aA  a  partial  forward  dislocation. 
There  was  also  a  corresponding  depression  behind.  Carrying  the  elbow 
Wk  rendered  the  projection  more  decided,  but  bringing  it  forwards  did 
not  make  it  entirely  disappear. 

In  other  instances  where  the  deformity  in  question  has  been  present, 
more  force  has  been  employed  in  the  reduction.  A  man  weighing  two 
hondred  pounds,  forty-one  years  of  age,  residing  at  Bath,  Steuben  Co., 
M  fipom  a  load  of  hay  in  Aiay,  1853,  striking  upon  the  top  and  front  of 
die  left  shoulder.  It  was  imme<liately  asceruiined  that  he  had  dislocated 
liis  arm  into  the  axilla,  and  broken  his  leg.  A  young  surgeon  attempted 
within  a  few  minutes  to  reduce  the  dislocation,  but  failed ;  and  about  two 
han  later  it  was  reduced  by  another  surgeon,  with  the  aid  of  chloro- 
fcnn  and  Jarvis's  adjuster.  Four  years  after  the  accident  this  gentleman 
cime  to  me  accompanied  by  the  surgeon  who  had  made  the  reduction,  in 
onuequence  of  its  having  been  intimated  by  some  medical  men  that  it 
118  not  properly  reduced.  The  arm  was  not  as  strong  as  the  other : 
Mme  anchylosis  existed  at  the  shoulder-joint ;  but  especially  it  was 
loticed  that  there  remained  a  remarkable  fulness  in  front,  as  if  the  head 
of  the  bone  was  pressed  forwards.  By  no  manipulation  or  position  could 
this  fulness  be  made  to  disappear,  yet  the  bone  was  plainly  enough  in  its 
loeket. 

This  phenomenon  is  probably  due  in  some  cases  to  a  rupture  of  the 
BQpraspinatus  muscle,  and  the  consequent  preponderating  action  of  the 
totaconizing  muscles,  or  to  the  extensive  laceration  of  the  capsule ;  but 
in  others,  I  imagine,  to  a  rupture  or  possibly  to  a  displacement  of  the 
Jong  head  of  the  biceps,  a  circumstance  to  which  I  shall  more  particu- 
Iwlv  allude  under  the  subject  of  "Partial  Dislocations.** 

Among  the  results  of  this  dislocation  must  be  placed  a  tendency  to 
'^dislocation,  which,  although  it  may  not  often  be  made  manifest  by  its 
•otual  occurrence,  owing  perhaps  to  the  prudence  of  the  surgeon,  yet  it 
^  take  place  in  a  suflScient  number  of  cases  to  establish  its  peculiar 
wility.  Indeed,  we  need  only  consider  how  imperfect  is  the  protection 
•pinst  this  accident,  when  once  the  capsule  has  been  torn,  to  appreciate 
«i«  observation.  Examples  of  spontaneous  dislocation,  or  of  dislocation  of 
the  shoulder  fi-ora  very  trivial  causes  after  it  once  has  been  dislocated,  mav 
bo  found  in  the  experience  of  almost  every  surgeon.  I  have  met  witli 
•wend  persons  who  have  had  repeated  dislocations  from  a  slight  cause, 
■nd  in  some  instances  where  the  patients  were  subject  to  epilepsy  the 
lislocations  have  occurred  whenever  the  convulsions  returned. 

A  gentleman  residing  at  Toronto,  Canada  West,  had  a  dislocation  of 
he  right  shoulder  into  the  axilla  when  he  was  quite  a  child,  and  the  ac- 
ident  was  renewed  when  twenty-nine  years  old  by  falling  from  a  carriage 
sadforemost,  with  his  right  ami  extended  and  uplifted.     Since  then, 
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uiitil  he  calle<l  upon  me,  a  perloil  c»f  ubiMU  six  yetirK,  ht  ,*..^  ...*ij  it 
**taTitly  8utiject  to  the  ssinie  tlisloeation  ;  and  he  cannot  rais«*  htj*  ann  td 
alcove  hi.'^  slioulderj*  without  jjrodiicing  a  partial  rlislocmtion,  th»^  hrad  < 
the  humerus  resting  upon  tlte  uuter  margin  of  the  lower  an«l  atiTf-ntTT " 
of  the  glenoitl  fossa,  hut  hv  n»tating  the  arm  outwards  it  ; 
resumes  its  place*  I  found  the  whole  limb  as  fully  dev«'|M 
eaid  it  wag  quite  a?  strong,  as  the  opposite  limb, 

I  have  already  mentioned  the  ease  of  Mrs.  Hunn,  wh«»*i*   ;irm  (; 
dislocated  more  than  twenty  times  during  five  years ;  and  I  rf^r 
a  lad,  Pat  Dohm.  aged  niru^teen  years,  whose  left  aim  wa^^  ♦! 
falling  from   the  nuisthead  of  u  vessel,  and  hanging  hy  his 
attempt  was  nuide  to  reduce  it  until  fourteen  hours  after  the 
which  time  it  was  set  hy  two  German  docton?,  but  not  anii.  . 
pulled  upon  it  three  hours.     Four  months  after,  it  w^as  again  di-' 
by  the  slipping  of  an  oar  while  he  was  rowing  a  boat.      A  surg«'»'n  fi  i 
failed  this  time  to  ln'ing  it  into  place,  I  succeeded  readily*  jukI  vmJh 
the  aid  of  an  anfcsthetic,  by   raising  the  arm  <Iirectly  upwanls  m  i 
line  of  the  body,  while  my  foot  was  pK'Ssed  upon  the  top  of  the  Kvipii 
Many  other  similar  examples  have  come  under  my  notice. 

I  have  referred  more  than  once  to  the  occasional  difficulty  of  i 
nosis  in  this  as  well  as  in  many  other  shoulder  accidents.     Other  writt 
have  mentioned  many  examples  of  unreduced  dislr»cationh  of  the  fthoolte," 
ffu*  which  surgeons  of  skill  and  experience  were  re«^f>onsible.     I  bfi 
myself,  as  before  stated,  met  with  these  cases  quite  often.      For  exampk 
I  will  mention  here  that  I  have  seen  two  dislocations  of  the  htiments  intft^ 
the  axilla,  both  of  which  had  been  seen  and  examined  by  New  York  i 
pita!  surgeons  witliin  a  few  hours  after  tfie  receipt  of  the  injurr*  but  1 
nature  of  the  accident  had  not  been  recognized.     One  of  these  I  rc<ba 
at  Belleviie  Hospital  on  the  seventh  day,  and  one  on  the  tenth,     Tlifl 
was  also  presented  to  me,  at  the  Charity  Hospital  (Black weH's  Uljiml 
in  my  service,  an  axillary  dislocation  of  twenty  yearg'  »t;inding,  wliia 
a  surgeon  saw  immedi:itely  after  the  receipt  of  tlie  injuiy  and  fiviW  ( 
recognize-      In  other  cases  the  dislocation  lias  been  clearly  iimdt*  o* 
but  the  surgeon  has  been   unable  to  reduce  the  bone.     It  fi  : 
fortune   to  succeed  in  several  instances  where  others  have  ti  r] 

trial  and  have  failed,  but  the  following  case  leave?  me  no  opportunity  t" 
boast  the  superiority  of  my  own  skill  above  that  of  my  cotttWret. 

Mary  Kanally,  a^t,  4!\  a  large,  fat.  laboring  wotnan,  wai^  achnitted  iw 
the  Buflalo  Hospital  of  the  Sisters  of  Charity,  with  a  dl-'  'ft 

right  humerus  into  the  axilla,  which  bad  occurred  tw eh  ffomj 

This  is  the  same  woman  of  whom  I  luive  before  spoken  a**  havini:] 
duced  the  dislocation  by  a  fall  while  holding  upon  the  handle  of  n  [ninip 

Drs.  Lockwood  and  Baker,  of  Buffalo,  were  first  called,  and  at t«!mp 
reduction.  They  made  extension  and  counter-extension  in  even*  ])omV 
direction,  and  for  a  l*ing  time,  but  to  no  purpose.  She  was  thens^ntt 
the  hosjiital.  Without  attempting  to  describe  minutely  the  vitrioai*  unxl^l 
of  extension  and  maiiipulatioii  which  I  employed.  I  will  briefly  slate  tim" 
having  jdaeed  her  completely  under  the  infiut^nce  of  chlorf»form,  tW 
manipulations  were  made  assiduously  during  one  hour,  without  Ruc 
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the  followi 


bled  fret'lv  in 


lil€ 


Fio,  275. 


opposite  anil, 
and  chloroform  again  administered;  extenwion  being  mad*,  in  the  pres- 
eru-e  of  Prof.  Charles  A.  Lee  and  other  gentlemen,  with  Janis's  adjuftter. 
After  more  than  an   hmir,  the  effort  was  agnin  i^uspended.      On  the  fol- 
[)wing  day  we  made  n  third  attempt,  the  patient  being  completely  under 
he  influence  of  chlorofnnn,  but  with  no  better  success.     The  ehlorofonu 
produceii  a  condition  approaching  apoplexy,  and  if  was  not  again  used, 
the  tenth  day,  m^j^isted  by  Prof.  James  P,  White  und  other  surgeons, 
applieil  the  compound  pulleys,  moving  the  arm  in  various  directions, 
Twice  we  thought  the  reduction  was  acc<>mplished,  but  as  often  as  we 
^roceedetl  to  examine  it  attentively  we 
[>und   it  was  not.     If  it  did   ever  pj^K^ 
'  into  tlie  socket,  it  was  iiiniiediately  dis- 
placed. 

The  woman  after  thii^  refused  to  sub- 
mit  to   any  further   attempts,  and   she 
^knon  left  the  hospital,  nor  have  I  seen  or 
^Dieard  from  her  since. 
^B     Sir  Astley  Cooper  has  thus  describtHl 
^Rhe  appearances  presented  on  dissection 
Hof  a  dislocation  which  had  lieeii  hmg  un- 
reiluced  :  "*  The  head  of  the  hone  altered 
in    \t»    form :     the   surface   toward    the 
gkcapula    being    flattened.      A   complete 

PcapHular  ligament  surrounding  tire  head 
bf  the  OS  humeri.  The  glenoid  cavity 
entirely  filled  by  ligstmentons  matter,  in 
whicli  were  stispendcd  small  portions  of 
bone,  whicli  were  of  new  formation,  as 
no  portion  of  the  scapula  or  liumenis 
^^^■iras  broken.  A  new  cavity  formed  for  the  head  of  tlie  os  hnnieri  on  the 
^"inferior  cos^ta  of  the  scapula  :  but  this  was  shallow,  like  that  from  which 
the  bone  hail  c^scapah" 

When  the  disbication   into  the  axilla  renmins  iin  red  need,  the  conse- 

y      quences  are  always  snflieiently  grave;    hut  they  difler  very  much  in 

^Ld^g^^^f  i^*   character,  and  in  persistence,  according  as  the  arm  has  re^ 

^■mained  a  longer  or  shorter  time  iinreduced,  and  according  to  the  presence 

or  absence  of  complications.     These  conditions  will  be  best  illustrated 

by  a  reference  to  examples. 

Wm.  S.,  a  German,  ivt.  51,  fell  down  a  flight  of  steps  while  intoxi- 
cate^h  producing  a  dislocation  of  the  left  arm  into  tlie  axilla.  Eleven 
hours  after  the  accident  lie  was  received  into  the  Buffalo  Hospital  of  the 
Sisters  of  Charity,  No  attempt  had  been  made  to  reduce  the  bone. 
The  reduction  was  cflfected  by  myself  with  tolerable  ejise,  by  extending 
the  arro  per|iendicularly  above  the  head,  while  my  foot  pressed  upon  the 
toji  of  the  Hca|Mila.  The  bead  of  the  humerus  cotdd  be  plainly  felt  in 
the  axilla,  approaching  the  socket,  until  it  seemed  to  be  directly  over  it, 
rhen,  on  lowering  the  arm,  it  was  found  to  be  reilnce^I  After  the  re* 
[duction  the  patient  could  not  niise  the  arm  more  than  eigirt  inches  from 


Now  Bookein  in  «&  nncteot  tliilocA* 
lion  of  tho  eh  a  alder  downw^rdi. 
(From  Sir  A.  Cooper.) 
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the  body.  The  fingers,  hand,  and  forearm  vrere  almost  parahxc^ 
Three  weeks  later,  when  he  left  the  hospital,  his  arm  had  improved,  bat 
he  could  not  flex  his  fingers. 

Mrs.  G.,  a^t.  70,  fell  down  a  flight  of  steps  and  dislocated  her  tra 
into  the  axilla.  She  did  not  suspect  the  nature  of  the  injurj,  and  no 
surgeon  was  called.  I  was  consulted  one  week  after  the  accident,  it 
which  time  she  was  suffering  great  pain  from  the  pressure  of  the  h«d 
of  the  bone  upon  the  axillary  nerves.  We  first  attempted  to  reduce  the 
bone  by  resting  the  knee  in  the  axilla  while  she  was  sitting,  but  vitkoat 
success.  We  then  placed  her  in  bed,  and  with  my  knee  in  the  axillt 
the  acromion  process  being  supported  by  the  hands  of  an  assistant,  le 
restored  the  bone  after  a  few  moments  of  pretty  firm  extension  down- 
wards and  outwards.  After  the  reduction  she  could  not  raise  her  ana, 
but  the  pain  was  much  abated.  One  month  later  the  arm  remained  v«t 
wesik.  She  could  not  raise  it  more  than  six  inches  towanl  her  head,  tot 
I  could  raise  it  to  a  right  angle  with  the  body  without  causing  pain. 
The  whole  hand  felt  numb,  and  was  occasionally  painful.  The  ddtwil 
muscle  was  slightly  atrophied.  There  was  also  a  slight  flatness  under 
the  acromion  process  behind,  and  on  the  outer  side,  with  a  corresponding 
ftilness  in  fi^t. 

Mary  Ann  '^asler,  set.  47,  was  admitted  to  the  hospital  with  a  dido- 
cation  of  the  right  humerus  into  the  axilla.  The  arm  had  been  <luA>- 
cated  three  weeks,  in  consequence  of  a  fall  upon  the  upper  and  enter 
part  of  the  shoulder.  An  empiric,  who  saw  it  fifteen  minutes  after  the 
fall,  and  when  the  arm  was  not  swollen,  said  it  was  not  dislocated.  On 
the  fifth  day  a  Catholic  clergyman  discovered  that  it  was  out,  and  it- 
tempted  to  reduce  it,  but  was  not  successful.  When  she  came  under  my 
notice  the  arm  was  lengthened  about  one-quarter  or  one-half  of  an  Imt. 
and  hung  out  from  the  body  in  a  condition  of  almost  complete  paralpi^ 
There  was  very  little  swelling  about  the  shoulder  or  arm,  and  tbe  IkaJ 
of  the  bone  could  be  distinctly  felt  in  the  axilla.  The  jKitient  h\H 
rendered  partially  insensible  by  chloroform,  I  place<l  my  hwl  in  il* 
axilla,  and  pulling  moderately  about  thirty  seconds  in  a  direction  sli«rli^lj 
outwards  from  the  line  of  the  body,  the  bone  was  reduced.  Seven  «lay' 
after  the  reduction  she  left  the  hospital,  the  arm  being  yet  quite  u;*el«^ 
though  not  greatly  swollen.  There  was  also  a  striking  fulncs?*  in  fi^*^ 
of  the  head  of  the  bone. 

Wm.  Gardner,  of  Painted  Tost,  N.  Y.,  tet.  75,  dislocateil  the  rigkt 
humerus  into  the  axilla,  twenty  years  before  I  saw  him,  by  falling  ui*-* 
his  hands  with  his  arm  extendeil.  I  found  the  arm  weak  and  atropliie«l. 
so  that  he  could  mise  it  but  slightly  outwards  from  his  side;  he  was  un- 
able to  move  it  forwards  much  beyond  the  line  of  his  body :  Imt  be  ci»uW 
carry  it  back  (juite  freely.  The  whole  hand  was  in  a  condition  of  prtijl 
insensibility. 

I  have  before  mentioned  the  case  of  Maria  Norregan,  the  Swiss  wom^o* 
whose  arm  luul  been  dislocated  downwards  seventeen  years.  The  delt«*i 
muscle  has  become  greatly  wasted ;  tlie  head  of  the  bone  cjin  l»e  W^ 
obscurely  in  the  axilla;  the  arm  is  shortened  ])erce])tibly ;  the  i'll»"^ 
han;i:s  freelv  ntjjainst  the  side;  the  little  and  rinoj  fin^jei-s  art*  nunih.  3»" 
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one-hnlf  of  the  forearm  ;  the  whole  hand  uimJ  arm  are  weak  and 

[)(iliied ;  she  com  phi  in^  also  oeeasiuhiilly  of  a  trouhlesonie  sensation  of 

aiication  over  the  ami  and  hand ;  she  cannot  ^traigljten  her  finger^* 

perfeetly ;  the  elhow  may  lie  raised  from  tlie  side  to  a  right  angh^  with 

the  bcnly,  hut  she  cannot  raise  it  lierself  more  than  one  foot:  she  carries 

It  back  a  little  more  freely  tlnin  forwards. 

In  compound  dislocations  the  prognosis  must  always  be  regarded  as 

pdingly  grave.     In  the  only  example  which  hm  come  under  ray 

the  circumstatices  attending  which  I  shall  hereafter  nientioo  in 

_  ifieral  chapter  devoted  to  <  'ompound  Dislocations,  the  patient  died 

sloughing  of  the  axillary  artery.     Mr.  Scott  hiLs,  however,  leported 

e,  in  a  hoy  fourteen  years  of  age*  who  recovered  rapidly  after  the 

Itiction  was  effected,  and  in  tliirfeen  months  his  arm  waa  nearly  as 

fill  as  before.* 

Treat menL — The  principles  of  treatment  in  this  dislocation  8 re  very 
uimi>le  and  ea^ny  to  be  conii^rehended.  I  speak  now"  of  recent  imcom- 
plicat^Mi  cases  of  disloauion  into  the  axilla;  and,  notwithstanding  the 
various  and  sometimes  almost  contradictory  views  which  surgeons  have 
entertained  as  to  the  best  and  most  rational  modes  of  procedure.  I  con- 
tinue to  affirm  that  the  laws  which  are  to  govern  the  reduction  in  a  great 
majority  of  crises  are  established  and  indisputable. 

Obser\*e  now  the  obvious  anatomical  facts,  and  then  consider  the 
inevitable  inferences. 

The  capsule  is  torn,  generally  extensively,  along  the  inner  and  lower 
margins  of  the  socket.  The  head  of  the  bone  is  lodged  below  and  slightly 
in  advjince  of  its  natund  position,  in  consequence  of  which  the  points  of 
origin  and  insertion  of  the  deltoid  muscle  and  the  supraspinatus  are 
fjarated  somewhat  and  their  fibres  rendered  tense,  insomuch  that  the 

is  abihicted  and  actually  lengthened. 
lAt  first,  and  in  the  mrtst  simple  cases,  these  arc  the  only  muscles 
iich  are  in  a  state  of  extreme  tension,  but  afler  the  lapse  of  a  few 
irs,  or  of  a  few  days,  nearly  all  the  other  muscles  about  the  joint, 
of  which  were  originally  only  in  a  condition  of  moderate  extension, 
and  Bome  of  which  were  nil  her  relaxed  than  extende<h  sympatldze  with 
those  which  are  suffering  the  most,  and  a  general  contraction  and  rigidity 
ensue,  increased  also  at  the  last  by  the  supervention  of  inflammation  tind 
its  eonsef^uences. 

What,  from  these  simple  premises,  must  be  the  obvious  practical 
de<l  net  ions? 

1'hat  in  the  simplest  forms  of  the  disloaition  the  most  rational  mode 
of  reduction  will  be  to  elevate  the  arm  sufficiently  to  relax  the  over- 
strained deltoid  and  supraspinatus  muscles,  which,  together  witii  the 
upper  and  untorn  portion  of  the  capsule,  bind  the  head  of  the  bone  in  its 
new  position,  and  to  pull  gently  in  the  same  direction,  in  order  to  over- 
come the,  moderate  resistance  offered  by  several  other  muscles,  but  whose 
tension  cannot  be  relieved  by  the  same  manceuvre. 

Failing  in  this,  that  we  shall  increase  the  relaxation  of  the  first-named 

I  Scott,  Atner.  J  num.  of  Med.  Sci.,  vol.  xx,  p.  515,  Aug,  1837,  fpoiu  the  L/m^on 
Lancet  fur  Mhr-Ij  4,  1837, 
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muscles,  by  pulling  at  a  right  angle  with  the  body,  or  even  diwcdf 
upwards ;  and  meanwhile,  as  we  carry  the  arm  more  and  more  Qpwudi. 
we  shall  operate  more  powerfully  against  the  resistance  of  the  odj«T 
muscles. 

If  in  all  these  modifications  of  the  same  procedure  except  when  dnw- 
ing  directly  upwards,  we  keep  the  arm  a  little  back  of  the  axis  of  the 
body,  we  shall  accomplish  the  indications  the  most  perfectly. 

Such  are  the  conclusions  which  must  be  drawn  firom  the  anatomial, 
or,  as  Mr.  Pott  would  call  it,  the  "physiological,"  argument;  andwhidi 
assumes  as  its  basis  that  the  muscles  with  the  untom  portion  die 
capsule  constitute  the  sole  or  the  main  obstacle  to  the  return  of  the  bo» 
to  its  socket. 

It  must  not  be  forgotten  that  in  all  these  modes  of  extension,  for  witk 
nearly  all  of  them  some  slight  degree  of  extension  is  found  necesfluj* 
there  must  be  afforded  some  point  of  resistance  beyond  the  bone;  m 
this  it  is  really  which  has  constituted  one  of  the  greatest  impediments  t» 
reduction.  It  is  not  that  the  muscles  are  in  such  an  extraordinary  rttfe 
of  extension  or  rigidity  that  they  must  be  operated  against  with  greit 
force ;  it  is  not  that  the  margin  of  the  glenoid  fossa  is  an  elevated  bir- 
rier,  like  the  margin  of  the  acetabulum,  over  which  the  bone  must  be 
lifted  before  it  can  fall  into  its  socket;  but  the  explanation  of  the  dH- 
culty  so  often  experienced  in  producing  effective  extension  and  connlff- 
extension  is  to  be  sought  for  mainly  in  the  fact  that  the  scapula,  npoa 
which  the  humerus  rests,  is  movable,  being  held  to  the  body  by  little 
else  than  muscles,  which,  in  fact,  bind  the  scapula  much  less  finnlt  to 
the  body  than  the  muscles  of  the  vshoulder  now  bind  the  scapula  to  the 
arm  ;  while  at  the  same  time  the  scapula  itself  presents  very  few  points 
against  which  a  counter-extending  force  can  be  properly  and  efficiently' 
applied. 

Occasionally  it  will  be  only  necessary  to  elevate  the  arm  to  an  acui^ 
angle,  or  to  a  right  angle  with  the  body,  when,  the  resistance  of  tk«^ 
deltoid  and  supraspinatus  being  overcome,  the  bone  will  at  once  re?Qffl^ 
its  place.  In  several  instances  which  have  come  under  my  noiif* 
nothing  more  has  been  necessary' ;  and  where  it  can  be  done,  the  le*^ 
possible  pain  and  injury  are  inflicted.  It  is  the  method,  therefor 
which  in  all  recent  cases  I  have  first  tried  and  would  wish  to  recommend 
By  it  I  have  more  than  once  succeeded  when  other  and  more  viol^^ 
efforts  have  fiiiled. 

At  other  times  it  will  be  necessary  to  add  to  this  simple  manipulati^ 
only  a  moderate  degree  of  extension,  such  as  the  hands  of  the  surg^ 
can  make,  without  the  application  of  direct  counter-extension  exc^ 
what  is  effected  by  the  weight  and  resistance  of  the  body. 

Professor  Moses  Gunn,  of  the  Rush  Medical  College,  Chicagi>,  WJ 
regards  the  upper  and  untorn  portion  of  the  capsule  as  the  chief  obsta^ 
to  the  re<luction,  says:  ''For  the  reduction  of  this  dislocation  it  i?  ay 
venicnt  to  have  the  patient  sit  upon  the  floor.  The  arm  is  then  raised  ' 
an  angle  of  45  degrees  from  the  horizont^il,  and  intrusted  to  an  assi>tat* 
while  the  surgeon  ]>laces  his  hands  on  the  shoulder  with  the  tips  of  tft 
fin<rers  in  the  axilla,  resting'  on  the  dislocated  head.     The  assistant  no^ 
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nake?  upward  tiud  outward  tnicrldii.  and  Hic  head  glidri*  into  plact'  fol- 


l<iwi'd  l)y  i]w  sur^ef:>irs  fingers  in  tlie  axilla.     Tli 


inn  IS  tUt'U  lowere< 


<1 
tlio  pendent  putijtion,  keeping  up  tlie  tension  till  tlie  arnj  is  by  the 
■»ide  of  tlie  body/'' 

The  late  l)i".  John  T.  Darby,  Profe»8or  of  Surgiral  Anatonjy  in  tlie 
^—University  of  the  City  of  New  York,  infoniied  me  that  he  had  been  very 
^■tttoc^j^ful  in  reducing  dipilocations  of  the  shoulder,  by  adopting  a  rule 
^■fiimilar  to  tliat  which  I  have  lai<l  down  for  reducing  dislocationw  of  the 
^P thigh,  namely,  to  carry  the  arm  ruily  iti  those  iltreeiions  in  which  it  meets 
^  with  tlie  least  re^ij^t^niee.  He  found  that,  in  most  eiLset*.  he  could  carry 
^^  the  anu  up  to  nearly  i*r  cpiite  a  perpendicular,  by  hnnioring  the  action  of 
^■tlie  muscles  ;  and  that  in  thi^  position  the  reduction  was  easily  effected.  I 
^■Intve  no  doubt  that  the  principle,  as  stated  by  Professor  Darby,  is  sound, 
^Bantl  that  in  nearly  all  dislocations  the  i*ame  may  be  applied  successfully, 
>       whenever  we  can  depend  upon  manipulation  alone. 

1  If.  however,  the  bone  refuse  to  move,  we  shall   then  be  oblige^l  to 

^^onsider  upon  what  point  and'  by  what  means  we  can  best  apply  a 
^■counter-extending  force*  Ample  experience  has  taught  me  that  the 
extremitj'  of  the  acromion  process  is  the  only  available  point  when  we 
I  are  Eiaking  the  extensiim  in  a  line  below  a  right  angle,  or  in  a  line 
[downwards  more  fU'  less  apf)roaclting  the  axis  of  the  body.  It  has  been 
Jiiuppa**ed  that  the  counter-extensiim  could  be  made  in  the  axilla  against 
lie  inferior  margin  of  the  ?:capulu:  but  several  obstacles  are  presented 
the  successful  npplicjition  of  force  at  this  point.  The  axillary  space 
narrow  ami  deep,  so  that  even  with  the  ingenious  contrivance  of 
Iplacing  first  a  ball  of  yam  in  the  axilla,  and  upon  this  the  heel  of  the 
leperatnr.  it  will  be  found  exceedingly  difUcult  to  enter  the  axilla  without 
rat  the  sjime  time  pressing  witli  considerable  force  against  its  muscular 
margins;  but* to  press  upon  the  pectoralis  major  and  latissimus  dorsi  is 

I  to  neutralize  our  own  efforts.  If,  however,  the  heel  or  the  ball  does 
|ires8  fairly  into  the  axilla,  it  will  not  find  the  scapula  readily,  but  it 
tnust  impinge  first  uywim  tlie  bead  of  the  humerus,  which  is  idways  a 
little  to  the  inner  side  of  the  scapula.  If  it  ever  is  made  to  reach 
actually  the  inferior  border  of  tlie  scapula,  and  I  do  not  think  it  is,  the 
effect  must  be  still  only  to  tilt  the  scapula  upon  itself  by  throwing  back 
its  lower  angle,  and  not  to  separate  the  glenoid  cavity  or  its  upper  and 
anterior  margin  from  the  head  of  the  liumerus. 
Whatever  success,  therefore,  may  have  attended  this  mode  of  practice, 
either  in  my  own  hands  or  in  the  hands  of  other  surgei>ns,  must  be 
ascribed  not  to  the  counter-extension  thus  effected,  hut  simply  to  the 
operation  of  the  heel  as  a  wedge,  which,  by  insinuating  itself  between 
the  body  and  the  head  of  the  lione,  has  thrust  it  outwards  and  upwards 
into  its  socket;  or  to  its  having  acted  as  a  fulcrum  upon  which  the 
humerus  has  operated  as  a  lever, 

i  It  is  to  the  extremity  of  the  acromion  process,  then,  that  we  must  apply 
our  counter-extension  when  we  are  employing  this  mmle  of  extension. 
I 


*  Giinn.  TIh*  PbiIo*ophy  I'f  MunipuijitiMn  in  th«?  reduction  of  Hip  and  Shoulder 
iBlociitionf.  Rcftd  h(?fort?  tbe  ATuencHn  Surgical  Associiition,  18B4,  AUo  Cbicogf* 
ed,  and  Burg  Juum.  and  Exurn.,  Mrv,  1B84. 
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The  fingers  or  hands  of  a  faithful  assistant  may  answer  the  \ 
hnving  removed  hisi!  boot,  the  operator  may  often  press  succt^ 
the  ball  of  his  foot,  and  the  more  he  carries  the  arm  outward*,  ti 
secure  will  be  his  seat  upon  the  process;  or  we  may  adopt  some  ' 
contrivances  for  securing  the  process  which  have  been  suggest^nl  by  od 
surgeons;  such  as  a  band  crossing  the  shoulder,  and  made  fast  toi 
ter-band,  which  passes  through  the  armpit  and  against  the  si<i<^l 
body.  Dr.  Physick,  of  Philadelphia,  reduced  a  disb»cation  in  tht*  ^ 
as  early  as  the  year  11 W,  in  the  case  of  a  patient  admitted  tn  iSt.  G**<>r^ 
Ilosjjital,  in  London,  while  he  was  a  student  of  meilicinet  and  he  *ul« 
quently  taught  tlie  same  in  his  lectures.  Physick  directed  that  an  i 
ant  should  press  hrmly  against  the  process  with  the  palm  of  hii  \m 
Dorsey  an<l  Hays  approved  of  the  same  method,'  and  perhajK**  a  inajoi 
of  American  surgeons  have  regarded  it  favorably* 

If  we  i»u!l  ilirectly  outwards,  at  a  right  angle  with  the  body,  we  m\ 
still  continue  to  pres8  upon  the  acromion  prwess  with  tIih  f<»*t ' 

Fig.  276. 


N.  R.  SmUh*f  method. 


may  perhaps  trust  to  the  method  of  making  counter-exti 

gested  by  Nathan  Smith,  of  New  Haven,  and  8ul>se4|uejitr.  >  ■ 

by  his  son,  Prof.  Nathan  R.  J^mith,  of  Baltimore.     Says  Prot^- 

'  Physick,  Amer  Jmm.  Med.  ScL»  vol.  xix.  p.  SSe,  Feb.  }U7.  Domf'*  1^*****  I 
of  Surgery,  vol  i,  p.  2H.     PhiliidHphia,  1813. 
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?niith:*  "What  mirgeon  of  experience  hrm  not  cneonntered  the  tllfll- 
eulty  which  almost  always?  rx-curs  in  fixing  the  scapula?  "  an<l  lie  then 
(irocecdst  to  give  what  seems  to  him  the  most  effectual  mode  of  rentlerlng 
tlie  scapula  immovable,  namely,  to  mnke  the  counter-extension  from  the 
DpjHisite  wrist.  By  this  methfid  the  trapezii  are  provoked  to  contrac- 
tion, and  the  scapula  of  the  injured  side  is  drawn  firmly  townrd  the  spine 
Mind  the  opposite  scuptda.  In  illustration  of  the  value  of  this  procc<lure 
ke  relates  tlie  ciii^a  of  a  gentleman  who  had  sufliTcd  a  dislocation  of  his 
left  shoulder,  ami  upon  whom  an  unsuccessful  jittempt  at  reduction  had 
already  been  made  by  a  respectable  surgeon.  Dr-  Smith,  being  called, 
J  ''d  as  follow  a  :     Two  gentlemen  made  counter-extension  from  the 

i  wrist,  while  I>r.  Smith  and  Dr.  Knapp  made  ext(^nsion  from  the 

Vfi^t  of  the  injured  side,  at  first  pulling  it  downwards,  but  gradually 
Juising  it  to  the  horizontal  direction,  and  then  gently  depressing  the 
mfmU  On  the  effort  l>eing  steadily  contiimed  for  two  or  three  minutes, 
the  bone  was  observed  to  sli|»  easily  into  its  phice. 

But  no  position  phices  the  sca|iula  so  completely  under  our  control  as 
that  in  which  the  arm  is  carried  almost  directly  upwards,  and  the  foot  is 
placeil  upon  the  top  of  the  scapula.  By  this  method  we  may  succeed 
generally  when  every  other  expcilient  has  fiuled  ;  l>ut  it  probably  in- 
creases the  danger  of  lacerating  the  axillary  artery  and  vein  ;  and  even 
irhen  employ  eel  in  recent  cases,  it  must  sometimes  do  serious  injury  to 
the  muscles  about  the  joint.     In  Lister's  case  of  rupture  of  the  axillary 


Fuj.  277. 


La  Motbe't  melbnd,  toodified. 

f^rtery,  and  in  Agnew's  cjise  of  rupture  of  the  axillary  vein,  hoth  of  which 
will  again  he  refen*ed  to  in  connection  with  oncient  dislocations,  the 
accidents  occurred  when  the  arm  wa^s  drawn  upwards. 

La  Mollie  was  the  first  to  recommend  pulling  directly  Uf»wards  ;'  but 
as  early  a^  the  year  17(54,  Charles  White,  of  Manchester,  made  fast  a  set 

'  Smith's  Med.  iind  Surg,  Meiuoirs^  Bftlliraore,  1831,  p.  837;  hIbo  Anier,  Jowrn. 
^led.  Sd,,  July,  1861  j  iiIao  Amer.  Med.  Times,  Nov,  9,  1861  ;  paper  by  Stepben 
Bogi*n,  M.D. 

»"L«  Mothc,  Amer.  Journ.  Med.  St'i.,  vol,  xix.  p,  887,  Nov.  1836,  ttom  M^UngeA 
ie  M^.  et  Chir.,  ParU,  1812. 
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of  pulleys  in  tbe  ceiling,  and  placing  a  hand  aroutnl  tbo  - . 
dislocated  arm»  he  drew  the  patient  up  until  the  whole  builT 
pended.     No  presu^ure,  however,  was  made  upon  the  Hcupula  from  4Uat, 
which  is  no  doubt  the  most  essential  part  of  the  proces-^J     By  L-s  M^^rtk'f 
plan,  Jobert  succeeded  after  twenty-three  days,  when  al!  tbe  n  4 

had  failed.-     Sometimes  this  procedure  is  modified  by  plau.—  iuad 

of  the  operator  against  the  top  of  the  scapula^  as  is  shown  in  the  ftcooco- 1 
panjiug  drawing  (Fig.  277);  and  I  have  several  timea  succeeded  iii  thij  1 
way  after  other  measures  have  failed* 

A  gentle  movement  backwards  or  forwards,  a  slight  r<'  L^ 

limb,  or  suddenly  dropping  the  arm  toward  the  body,  divenn  ,  rti- 

tion  of  the  patient,  are  little  tricks  of  the  operator,  which  now  and  th^ 
prove  succcssfah 

Sir  Astlev  Cooper  thus  describes  his  method  of  applying  the  keel » 
the  axilla  (Fig.  278): 

"'  Tlie  patient  sliouhl  he  placed  in  the  recumbent  posture,  upon  i  table 
or  »ofa,  near  to  the  e^lge  of  which  he  is  to  be  brought ;  the  ^urgeoo  tken 

Fig.  278, 


Sir  Aatloy  Cooper's  method  of  mppljing  exteniion  vritli  tbo  b««i  in  tbe  kxIUi* 

binds  a  wetted  rf>ller  around  the  arm  immediately  above  the  elbow,  upn 
which  he  ties  a  handkerchief;  then  he  separates  the  patient's  elbow  from 
his  side,  and,  with  one  foot  resting  upon  the  Hoor,  he  places  the  heel  of 
Iiis  other  foot  in  the  axilla,  receiving  the  head  of  the  os  humeri  upon  it, 
while  he  is  himself  in  the  sitting  posture  by  the  patient's  side.  He  tku 
draws  the  arm  by  means  of  the  handkerchief,  steadily,  for  three  or  four 
minutes,  when,  under  common  circumstatice.H,  the  head  of  tlie  bone  t« 
easily  replaced  ;  but  if  more  force  be  required,  the  handkerchief  may  be 
changed  for  a  long  towel,  by  which  several  persons  may  pull,  the  sur- 
geon's heel  still  remaining  in  the  axilla.  I  generally  bend  the  forearm 
nearly  at  right  angles  with  the  os  buraeri,  because  it  relaxes  the  biceps, 
and  conse<|uently  diminishes  its  resistance." 

*  C-  White,  Amer.  Journ.  M<?d.  Soi.,  Nov.  183*5,  from  Med,  Oba,  aad  Inqmriehi 
vol.  iL  p.  273,  London,  17<i4.  ^ 

"  Ibid.,  vol.  xxiii.  p.  237,  Nov.  1888* 
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wan  iilso  accustomed  iu  some  case^^  to  reduce  the  <lislocatiori  by 

iliititig  the  knee  fur  the  heel.     Pliu^ijig  tl»e  pnlient  upon  a  low  chiiir, 

te  axilla  is  laid  over  the  knee  of  the  operator,  and  while  one  hand 

ti*58  the  acromion  pro(^e**a  and  scapula,  the  other  presses  downwanls 

m  the  lower  end  of  the   humerus 

1g-  2711). 

If  some  hours  or  days  liave  elapsed 
ce  tlic  (x*currenee  of  dislocation,  it 
ill   be  necesi^ary  to  resort  to  chloro- 
sn  or  ether  for  the  purpose  of  para- 
in^  tJie  musclei?,  as  well  as  with  the 
iew  of  preventing  pain  ;  and  it  may  bt^ 
lary,  in  addition,  to  rejiort  to  pul- 
or   to   some  similar   permanent 
le  of  extension.      The  name  mea- 
aUo  Roineiimes  become  neceSv^ry 
very  recent  cases,  e^jK^cially  in  mus- 
cular subjects. 

In  employing  the  pulleys  we  gener- 
U}"  operate,  not  exactly  in  a  lr!je  with 
le  axis  of  the  body,  nor  at  more  than 
right  angle^  but  between  an  angle  of 
6*^  and  a  right  angle. 

Mr.  Skey  has  suggested  a  plan  by 
tich  we  may  combine  tlie  principle  of 
le  lieel  in  the  axilbi  with  the  pulleys, 
Ht  which  plan  would,  in  my  judgment, 

e  very  mucli  improved  by  a  counter-extending  force  applied  to  the 
iromion  procei^.  I  ought  to  say,  however,  that  Mr.  Skey  prefers  tliat 
(6  soipula  should  not  be  fixetl,  believing  that  the  reduction  is  much 
ore  easily  eflfected  when  the  glenoid  cavity  is  drawn  downwards  in  the 
t  of  making  the  extension. 

With   all    respect    for    the  opinion  of  this  distinguished  surgeon,  I 

not   precisely  agree  with    him :    and  while  I  would  be  dispensed  to 

pommend  in  ^ome  ca;stes  a  trial  of  his  method  of  applying  the  imlleys, 

would »  ot  the  ^ame  time,  or  certainly  in  the  event  of  iij§  lijulure,  add 

Fio,  280, 


Sir  Aillev  Coo|>i!r'e  mode  of  operating 
witti  the  knee  in  the  ftsiHlik. 


Iron  knob  employed  hy  Bkej,  instep  of  the  heel. 


omial  support,  and  especially  would  I  advise  that  the  arm  should 
ore  abductetL     The  following  is  Mr.  Skey's  method,  as  describeti 
himself: 

^  There  is  no  reason  why,  in  very  muscular  subjects,  or  in  old  dislo- 
itions,  tlie  same  principle  may  not  be  applied  conjointly  with  the  use 
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weeks*,  or  even  months*  duration ;  and  he  thinks  the  plan 
plicable  to  cases  which  require  long  and  persistent  exten- 

and  many  other  surgeons  prefer  to  make  the  extension  from 
[  have  succeeded  as  well,  and  it  seemed  to  be  less  painful  to 
when  I  have  followed  the  practice  of  Sir  Astley,  and  made 
n  from  the  arm.  Sir  Astley  always  made  the  extension 
I  out  from  the  line  of  the  body,  and  generally  almost  at  a 
?hen  using  the  pulleys ;  the  scapula  being  made  fiist  by  "  a 
on  the  top  of  the  acromion,**  or  by  a  split  cloth  (Fig.  282). 
iment  invented  by  Dr.  Jarvis,  of  Portland,  Conn.,  called  the 
less  and  even  mischievous  as  I  have  found  it  in  its  appli- 
»  treatment  of  fractures,  possesses  considerable  merit  as  an 
r  reducing  old  dislocations,  especially  of  the  shoulder.  The 
rantage  which  may  be  claimed  for  it  is,  that  while  the  forces 
plied  the  limb  may  be  moved  pretty  freely  in  all  directions ; 
g  US  to  employ  rotation  at  the  same  time  that  extension  is 
may  also  lift  or  depress,  adduct  or  abduct  the  limb  without 
extension.  In  the  hands  of  American  surgeons  it  has  occa- 
i  auccessful  when  other  means  have  failed.  Dr.  Jarvis  has 
e  presented  at  the  Marine  Hospital,  at  Mobile,  Alabama,  of 

C*  standing,  which  he  reduced  on  the  second  attempt,  after 
d  failed  ;*  and  Dr.  May,  of  Washington,  reduced  a  similar 
fe  the  end  of  six  weeks,  by  the  same  appanitus,  without,  how- 
previouslv  resorted  to  any  other  means.' 
yaelf  usea  the  apparatus  occasionally,  both  in  my  hospital 

E notice,  and  can  speak  favorably  of  its  operation. 
bert,  and  Collin  have  modified  the  apparatus  in  several 
fllnstrations  of  both  of  which   modifications   Poinsot  has 
the  French  edition  of  this  treatise.' 

lexes  the  forearm  upon  the  arm ;  carries  the  elbow  against 

lie  body;  abducts  the  hand,  in  order  to  rotate  the  head  of 

oatwards,  until  resistance  is  experienced ;  carries  the  elbow 

IprdB,  and  slightly  inwards,  while  the  arm  is  still  flexed  at 

^jtfid  the  hand  maintained  in  a  position  of  forced  abduction ; 

I  rotated  inwards,  and  the  hand  is  carried  upon  the  sound 

'  these  manoeuvres  are  to  be  executed  as  slowly  and 

it  to  mention  the  practice  adopted  by  Prof.  H.  H.  Smith, 

^  aocording  to  whom  nearly  all  dislocations  of  the  shoulder, 

,  may  be  promptly  and  easily  reduced  by  manipulation 

liod  consists,  first,  in  flexing  the  forearm  upon  the  arm, 

t  moment,  the  elbow  is  lifted  from  the  bcxly ;  second,  in 

\  upwards  and  outwards,  employing  the  forearm  as  a 

in  reversing  this  last  movement,  that  is,  rotating  the 

^V)6ton  Med.  and  Surg.  Joiim.,  vol.  xxxix.  p.  *J15. 
i.,  vol.  XXXV.  p.  464. 
ip.  oil.,  p.  826,  etc. 
!ev.  Men.  de  Chir.,  1882,  t.  2,  p.  834. 
45 


702 


?    THE    SHOULDER. 


of  pull<' 
dislocntr 
pendetl. 
wliicli  i> 
plan,  J<' 
lia<l  fail* 
of  tlie  •■; 
panyiu.L' 
way  afti- 

A  grr. 
limb,  or  ^ 
tion  of  t: 
prove  KU' 

Sir  A. 
the  axill;i 

*'  The  1 
or  sofa,  n 


:  -etaiiiing  this  a«lrairable  hec-aust.'  m-"- 

T-il-padiled  iron  knoh.  which  maj  rtjir*?- 
iL-z??  extend  hiterally  two  stron;:  stmi;:!'.: 
ii-j  ending  in  a  bulb  or  ring  i)f  abf»m  f«»;r 

TLin-h  is  designe<l  to  kee]»  the  mar;:iii>  -f 
•~jr^  a.s  ])0S.sible."     The  iron  knob  i- 1'^  W 

ml  attached  to  cords  fa:?tene<l  to  a  >ta].iv: 


Fi.;.  281. 


:^■?^^ 


^.      _»aa<«xten8ion  and  counter-extension  with  puilej!?. 

■^j.    :■?  'jack  or  inclined  a  little  to  the  ()])])osite  ?i'lo. 
^  n^rn  downwards  by  the  pulleys,  "  as  nearly  a? 

_u  2  .."ontact  with,  the  body."* 


Sir  A. 

binds  a  wei 
which  he  ti 
his  side,  an 
his  other  fo 
while  he  is 
draws  the  a. 
minutes,  wh 
easily  rephit 
changerl  for 
geon's  heel 
nearly  at  rij 
and  consctju 

1  C.  White, 

vol.  ii.  p.  273, 

»  Ibid.,  vol. 


t  ^iniir'ir  mode  of  making  exttnaion  with  pulleys. 


^v  says  that  1 
gt  when  occu: 

fj.  Operative  Si 


ed  in  reducing  a  .rreat 
ascular  men,  :ind  after 
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days\  week?i\  or  wen  montlis'  tliiration;  and  he  thinks  the  plan 
cially  appheable  to  C4k?es  which  require  long  and  persistent  exten- 


ion* 


Mr.  i^key  and  many  other  surgeons  prefer  to  make  the  extension  from 
tie  hanth     1  have  snccee<led  m  well,  and  it  seemed  to  be  lessi  painful  to 
patients^  when  I  have  f<»llowed  the  ])raetice  of  Sir  xVstlev.  and  made 
be  extension  from  the  arm.     Sir  Astley  always  made  tfie  extension 
a  ore  or  less  out  from  the  line  of  the  body,  and  generally  almot^t  at  a 
■iglit  iiuglv  wlien  usin^^  the  pnlleys ;  the  scapidn  bein^j;  made  fast  by  **  a 
[girt  buckled  on  the  tf*p  of  the  ucromton/*  or  by  u  split  clotli  (Fig.  582), 
The  instrument  invcnteil  by  Dr.  Jar  vis,  of  Portland,  Conn.,  en  lied  the 
juiHter,  useless  nnd  even  miscbievou8  i\»  I  have  found  it  in  ha  appli- 
ition  to  the  treatment  of  fractures,  possetisecS  considerable  merit  ai^  an 
ippanitus  for  redueing  old  dislocations,  especially  of  the  shoulder.     The 
jprincipal  advjuita;:c  which  may  be  claimed  for  it  is,  that  while  the  forces 
[art*  lieui*:  apjdied  tiic  limb  may  be  movcil  pretty  freely  in  all  directions; 
J  thus  enablin*^  us  to  employ  rotation  at  the  same  time  tliat  extension  is 
llUJide.      We  may  also  lift  or  depress,  addiict  or  ahduct  the  limb  without 
[relaxing  the  extension.     In  the  bands  of  American  surgeons  it  has  occa- 
sionally heen  successful  when  other  means  have  failed.     Dr.  Jarvis  has 
trclatecl  a  case  ]>resented  at  the  Marine  Ilosjjital,  at  Mobile,  Alabaiua*  of 
I  forty-two  davs'  standing,  which  he  reduced  on  the  second  attempt,  after 
other  means  had  failed;^  and  Dr,  May,  of  Washington,  reduced  a  similar 
disltK^ation  at  the  end  of  six  weeks,  by  the  same  apparatus,  without,  how- 

Iever,  having  previously  resorted  to  sxny  other  means,* 
I  have  myself  used  the  apparatus  occasionally,  both  in  my  hospital 
and  private  practice,  and  can  speak  favoraldy  of  its  openition. 
Mathieu,  Robert,  and  Collin  have  modified  the  apparatus  in  sevei'al 
j>articnhu*s ;    illustmriiais  of  both  of  which    modifications   Poinsot  haa 

Ifumishe*.!  in  the  French  edition  of  tins  treatise.* 
Koclief*  tlexea  the  forearm  upon  the  arm  :  carries  the  elbow  against 
the  side  of  the  bmly :  abducts  the  liantL  in  order  to  rotate  the  hea<l  of 
the  humenis  outwards,  until  resistance  is  exfK?rience<l :  carries  the  elbow 
forwards,  upward^,  and  slightly  inwanls,  while  the  arm  is  still  flexe<l  at 
a  right  angle,  and  the  hand  maintntned  in  a  position  of  forced  abduction; 
then  the  arm  is  rotated  inwards,  and  the  hand  is  carried  upon  the  sound 
shoulder.  All  of  these  mantcnvres  are  to  be  exectited  ns  slowly  and 
gently  as  possible. 

I  must  not  omit  to  oiention  the  practice  adopted  by  Prof.  H,  H.  Smith, 
of  Philadelphia,  according  to  whom  nearly  all  dislocations  of  the  shoulder, 
of  a  recent  date,  Tuay  he  promptly  and  easily  reduced  by  manipulation 

■  alone.  His  method  consists,  first,  in  tlexing  the  forearm  upon  the  ann, 
while,  at  the  same  moment,  the  elbow  is  lifted  from  the  body ;  second,  in 
rotating  the  humerus  upwards  and  outwards,  employing  the  forearm  as  a 
lever ;  and  third,  in  reversing  this  last  movement,  that  is,  rotating  the 

^K^  *  Jurvii,  Bfjstan  Med.  and  Surg.  Joiira.,  vol.  xxxix.  p.  216« 

^^^K  *  Mny,  Ibid  ,  vol.  xxxv,  p,  454,  J 

^^^H  ^  i*i)t(i«ot^  op.  cit.,  p.  825,  ctc%  I 

^^^B  *  Kficher,  Rev.  Men.  de  Chir.,  1S82,  L  2,  p.  834.  I 
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of  pulleys.     For  the  purpose  nf  retaining  this  lulmirahlt'  hc^u'i- 
efficient  principle,  I  employ  a  well-paihJed  iron  knob,  wluiL  tiii 
,Mcnt  the  heel,   from  which  there  extend  laterally  two  8lrv>iJi:  Mr^iTm 
branches  of  the  same  metal,  each  ending  in  a  bulb  or  ring  of  :Jn.ii   fur 
finches  in  length,  the  oflSce  of  which  is  designed  to  keep  the  m  •  . 
the  rixilla  as  free  from  preissure  iis  possible."     The  iron  knob  i-  t^>  p- 
pressed  well  up  into  the  axilla  and  attached  to  cords  fastened  to  a  «^taplr: 

Fio.  281. 


^W' 


Skey'i  method  of  inaking  extension  and  coanter'ezteDsioD  wtlb  putfej*. 

the  patient  lyin^  upon  his  back  or  inclined  a  little  to  the  opposite  sid 
The  arm  is  then  to  be  drawn  downwards  by  the  pulleys,  *•  as  ne&rl?  as 
possible  parallel  to.  and  in  contact  with,  the  body/** 

Fio.  282 


Sir  Astlej  Coop«r'a  mode  of  mftklng  exteneioii  with  piaUejt. 


In  thh  way  Mr.  Skey  says  that  he  has  Buccee<led  in  reducing  a  i^restl 
many  dislocations,  even  when  occurring  in  very  museuliir  men^  and  nf 


*  Skey,  Operative  Surgery,  Amer,  ed.,  p. 
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!^itie  (lajs\  weeks*,  or  e^eii  montlis*  dumtion;  and  lie  tliinks  the  plaa 
t'sptHMttlly  applicable  to  cases  which  rtHjuire  long  antl  persistent  exten- 
sum, 

Mr.  Skey  and  luany  other  Burgeons  prefer  to  make  the  extension  from 
the  hand.  I  have  succeeded  as  well,  and  it  seemed  to  be  Iei*«  painful  to 
ray  patients,  when  1  have  followed  the  practice  of  Sir  Astlcy,  and  ma<le 
the  extension  from  the  arm.  Sir  Astley  always  made  the  extension 
more  <»r  les8  out  from  the  line  of  the  body,  and  generally  almost  at  a 
ri^iit  aniile  when  using  the  pulley?*:  the  scapula  being  made  fji^st  bv  **a 
girt  buckle*!  on  the  ti>p  of  the  acromion,"  or  bv  a  split  eluili  (Fig.  582), 

The  int^trument  invented  liy  Dr.  Jarvis,  of  Portland,  Conn.,  called  the 
adjuster,  useless  and  even  mischievous  as  I  have  found  it  in  itjs  appli- 
cation to  the  treatment  of  fractures,  possesses  considerable  merit  m  an 
i^  for  reducing  cild  disIcK-ations,  especially  of  the  shoubU'r.  The 
j  .  .'.  advantage  wbich  miiy  bt-  claimed  for  it  is,  that  wliile  the  forces 
are  itvuv^  applied  the  limb  may  be  moved  pretty  freely  in  all  ilirections; 
thus  enabling  us  to  employ  rotation  at  the  same  time  that  extension  is 
made.  We  may  also  lift  or  depress,  adtluct  or  abduct  tlie  litnb  without 
relaxing  the  extension.  In  the  hands  i:>f  American  surgeons  it  has  occa- 
sionally been  successful  when  other  means  have  failed.  Dr.  Jarvis  has 
relate*!  a  cjise  presented  at  the  Marine  Hospital,  at  Mobile,  Alabanta,  of 
forty-two  days'  standing,  which  he  re^luci^d  on  the  secon<l  attempt,  after 
other  means  had  failed ;'  and  Dr.  May,  of  Washington,  re*luced  a  similiir 
dii^loc^tion  at  the  end  of  six  weeks,  by  the  same  apjiamtus,  without,  how- 
ever, having  previously  resorted  to  any  other  means.' 

I  have  myself  used  the  apparatus  occasionally,  botli  in  my  hospital 
and  private  practice,  an*!  can  spe^ik  favorably  of  its  operation. 

Mathieu,  llobert,  and  Collin  have  modified  the  apparatus  in  several 
particulars;  illustrations  of  both  of  which  modifications  Poinsot  has 
mniished  in  the  French  edition  of  this  treatise.* 

Kocher*  flexes  the  forearm  upon  the  arm ;  carries  the  elbow  against 
the  side  of  the  btwly;  abducts  the  hand,  in  order  to  rotate  the  heafl  of 
the  humerus  nutwurds,  until  resistance  is  experiencetl :  carries  the  ell>ow 
forw«nis,  upwards,  and  slightly  inwards,  while  the  arm  is  still  flexed  at 
n  right  angle,  and  the  hand  nniintained  in  a  position  of  force<J  abduction; 
then  the  arm  is  rotated  inwards,  and  the  hand  is  carried  upon  the  sound 
shoulder.  AU  of  these  mananivres  are  to  be  executed  as  slowly  and 
gently  as  j>ossible, 

I  must  not  omit  to  mention  the  practice  adopted  by  Prof.  H.  H,  Smith, 
of  Pliiladelphia,  according  to  whom  nearly  rdl  dislocations  of  the  shoulder, 
of  a  recent  date,  may  be  promptly  and  easily  reduced  by  manipulation 
aloDC.  His  method  consists,  first,  in  flexing  the  foreann  upon  tlie  arm, 
while,  at  the  same  moment.,  the  elbow  is  lifted  from  the  body ;  second,  in 
rotating  the  humerus  upwards  an<l  outwards,  employing  the  forearm  os  a 
lever ;  and  third,  in  reversing  this  bi^^t  movemtint,  tliat  is,  rotating  the 

1  Jarvis,  B<»slon  Med.  and  Sufg:-  Joani,,  vol,  xixix,  p  215, 

•  May,  Ibid  ,  vol.  xxiv.  p.  454. 

•  Poiit*ot,  op.  oit.»  p,  826»  etc. 

•  K.>cheT,  Rov.  Men.  de  Chir,,  1882,  t.  2,  p.  »U. 
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liumi^rws  downwarxls  and  inwards,  while  at  the  same  moineut  the  elUw 
is  carried  again  to  the  yidc* 

When  the  dislocation  is  into  the  axilla,  this  latter  manceuvre  will  jri'U- 
enilly  .Huceeed;  hut  if  the  head  of  the  humerius  has  slippe*!  forwards  f?tn 
only  sufficient  to  engage  itgell'  slightly  under  the  tendons  of  the  oonc^ 
braehiahs  and  biceps  (a|>|iroaching  to,  or  actually  in  the  efmditinn  of  t 
suheotucoid  dislocation),  the  outward  rotation  of  the  hmuerus  will  ineri- 
t4ibly  thrust  tlie  head  further  forwards,  and  fa-^ten  it  more  cert*inh 
undenieath  the.se  tendons;  while  the  rotation  of  the  humerus  in  the 
opposite  direction  will  alone  often  be  sufficient  to  carry  the  head  dirwllj 
into  the  socket. 

Mr.  John  Reynders,  instrument-maker  of  this  city,  has  recently  hKuvd 
nic  a  cone  made  of  ash-splittings^  braided,  and  which  is  large  enough  t^ 
endjrace  and  fa,sten  it>^elf  to  the  forearm,  for  the  purpose  of  exieiii^ion 
(Fig.  283),  He  informs  nie  that  the  apparatus  wa^^  imported  from  Gfr» 
many.  It  is  tiie  same  jus  that  described  by  me  many  years  since  as  ll^e 
''Indian  puzzle/ '  and  which  will  be  seen  represented  in  th©  chapter qn 
*^  Dislocations  of  the  Fingers.'* 

Ancient  Diglocafions  of  the  Shoulder,- — Finally.  I  ought  to  speak 
somewhat  more  in  detail  of  the  manner  of  procedure  and  of  the  princi- 
ples involved  in  the  reduction  of  old  dislocations,  or  of  dislocations  rt- 
c|mring  the  interposition  of  mechanical  appliances;  especially  with  i 
view  to  the  more  complete  exposition  of  my  own  practice  in  the^o  r-.i^- 

Fjo.  283. 


IndiAn  pasxlo.  eniploj«d  to  make  exten«iuQ  in  disto«ftti«QP  of  lb*  iboulder. 

If  the  dislocation  is  recent,  and  reduction  is  found  impossible  without 
the  aid  of  mechanical  apf>aratus,  the  difficulty  will  be  understood  to  con- 
sist mainly,  if  not  alt^.^gether,  in  the  resistance  offered  by  the  muscles. 
If,  in  a  few  exceptional  caries,  a  ''button-holing'*  of  the  head  and  neck 
by  the  capsule,  or  the  margin  of  the  glenoid  fossa,  present  themselves 
as  obstacles,  they  must  be  considered  as  unusual  and  extraordinary  im- 
peditoents,  the  existence  of  which  may  be  regarded  rather  as  possible 
than  probable. 

Almost  our  sole  purpose,  then,  it  will  be  under8ti>od,  in  all  recen 
cases  requiring  mechanical  appliances,  and  in  some  ancient  cases,  is  tol 
overcome  the  contraction  of  the  muscles. 

I  prefer  always  to  place  the  patient  upon  a  mattress  laid  ui>on  the 
floor ;  two  silk  handkerchiefs,  or  two  pieces  of  a  cotton  roller,  are  tliea 
kid  along  the  radial  and  ulnar  sides  of  the  liumerus,  and  over  the  middle 
of  these,  immediately  above  the  condyles,  a  wetted  roller  is  applied^  ita 


H.  IL  Smith,  Grosa's  SuTg,^  ed.  of  1S63,  p.  152. 
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'  frill  hviug  njtule  ffi.st  with  ii  neeflle  arul  tbreiid  rather  tijan  with  a  pin. 
Tht*  uppc^r  ujjiis*  of  the  longitudinal   strips,  or  of  the  handkerchiefs,  arc 

!  now  turned  down  and  tied  to  the  opp«3*<ite  ends,  thiu?  converting  them 
both  into  lateral  Iwipa.  For  the  purpose  of  making  counter-extension,  n 
»heet  ih  pas**ed  around  tlie  body  under  the  axilla,  and  m&de  faett  to  a 
staple;  while  an  intelligerjl  ruMsi^tant  i.s  to  manage  the  &«capuhi  with  his 
aaked  han<ls,  either  by  pulling  with  his  fingers  placed  under  the  process, 

^bir  by  pushing  with  the  ymlrn  of  his  hand  and  hall  of  his  thumb.     The 

Ppulleyj*,  secured  to  a  staple  exactly  opposite  to  that  which  holds  the 
cuuntcT-ex  ten  ding  band,  arc  made  ready,  but  not  for  the  present  attmdjeil 

I     to  the  anu. 

As  iMxm  as  the  patient  is  placed  completely  under  the  influence  of  an 
aniestlietic,  the  operator  m  ready  to  proceeil  with  the  ri*<Uiction.  It  is 
iny  uuixiui  never  to  attempt  to  accomi)lish  by  complicateii  and  violent 
meai^ure^  what  may  be  done  as  w*ell  by  more  simple  and  gentle  means. 

II  tbink  it  proper,  therefore^  to  make  several  attempts  at  reduction  by 
iaiinipulation  alone,  aided  now  by  the  ana^^thetic*  the  extending  and 
pounter-ex  ten  ding  bands,  etc.,  before  resorting  to  the  pulleys.  Seating 
llimself  uf»on  the  mattress,  his  boot«  being  remove^i,  the  surgeon  should 
bend  the  forearm  to  a  right  angk^  with  the  arm,  and  planting  one  heel 
in  the  axilla,  with  one  hand  he  should  seize  upon  the  loops  at  the  elbow, 
and  witli  the  other  steady  the  hand  and  forearm  of  the  patient,  while  he 
^nroceeds  to  make  firm  traction  for  a  few  ?^econds  in  the  line  of  the  body* 
|tor  only  a  bttle  out  fi-om  this  line.  Failing  in  this,  be  may  direct  the 
assistant   to  seize  upon  the  scapula,  and  make  counter-extension  ;  still 

Pnot  succeeding,  he  may  change  his  foot  from  the  axilla  to  the  acromion 
process,  and  pull  directly  outwards  at  a  right  angle  with  the  body,  or  be 
may  swing  himself  gnidually  around  until  he  comes  to  be  above  the  head 
of  the  patient,  and  tlie  foot  presses  firmly  upon  tlie  top  of  the  scapula ; 

»now  descending  again  in  the  same  direction,  he  will  verj'  probably  find 
the  limb  rcduc€Ml,  or  capable  of  being  reduced  easilv,  by  operating  tipon 
it  as  a  lever  by  laying  it  across  the  body  while  at  the  same  moment  it  is 
rotated  slightly  inwards. 

If  still  the  reduction  is  not  acconaplished,  the  pulleys  must  at  once  be 
put  in  requisition.  The  sheet,  passed  around  the  chest  and  fastened  to 
I  a  sta[de^  is  only  a  means  of  supporting  the  bixly  and  rendering  it  more 
^ft  steady  ;  as  a  means  of  counter-extension  its  value  is  inconsiderable.  To 
^■tunke  fast  the  scapula,  we  must  still  rely  mainly  upon  the  naked  hands 
^B  of  strong  men,  or  upon  a  strap  drawn  firmly  acrosg  the  process  and  held 
^^  in  place  by  an  assistant. 

Whenever  we  employ  extension  without  the  aid  of  anaesthetics,  as 

sometimes  we  are  compelled  to  do,  it  must  be  constantly  bonie  in  mind 

I       that  it  is  proposed  to  conquer  the  muscles  by  fatiguing  them,  and  that 

^m  this  cannot  be  done  by  a  force  suddenly  applied,  however  great  it  may 

^  be,  but    only   by  gentle,  steady,  and    long-continued   extension.     The 

muscles,  when  attacked    openly  and  vigorously,  resist,  and  wilt  suffer 

^m  lacerntion  nither  than  yield,  while,  on   the  other  hand,  an  insidious  but 

^P  persevenng  approach  seldom  fails  to  end  in  their  defeat.     The  same  is 

true,  Init  in  a  much  less  degree,  when    the  patient  is  insensible  from 

anaesthesia. 
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The  forearm  is  again  flexed,  and  the  arm  carried  out  to  a  right  ing^^ 
with  the  body,  the  pulleys  secured  to  the  loops,  and  the  assistant  takt-^^ 
hold  upon  the  process,  while  the  surgeon  draws  gently  upon  the  rw)^^ 
attached  to  the  pulleys ;  as  soon  as  everything  is  moderately  tense,  h^ 
is  to  desist  for  a  few  moments.     Again  the  rope  is  drawn  upon  gently^ 
and  again  the  progress  of  the  extension  is  suspended.     In  this  way  th^ 
operator  is  to  proceed  during  half  an  hour,  or  two  hours,  as  the  natme 
of  the  case  may  demand ;  occasionally  rotating  the  humerus,  and  occi- 
sionally  lifting  its  head  toward  the  socket.     Meanwhile,  it  is  understool 
that  the  principal  counter-extension  is  made  by  the  assistants,  who  must 
relieve  each  other,  at  the  acromion  process.     The  sheet  in  the  axilli,  or 
rather  against  the  side  of  the  chest,  has  some  value  in  this  respect  when 
the  arm  is  at  a  right  angle  with  the  body,  but  in  itself  it  cannot  control 
the  scapula,  only  as  it  holds  the  body  to  which  the  scapula  is  attached. 
Much,  therefore,  as  we  may  regret  the  inconvenience  of  making  counter- 
extension  by  hands  alone,  experience  and  anatomy  alike  must  teach  thifc 
here  it  is  the  only  mode.     If  these  dislocations  are  reduced  often  iy 
other  methods,  as  no  doubt  they  are,  then  it  is  only  an  evidence  that  ia 
these  examples  little  or  no  counter-extension  was  necessary. 

Sometimes  the  dislocation  is  not  reduced  when  the  extension  is  giveim 
up,  but  if  then  a  resort  is  promptly  made  to  some  one  of  the  simple 
methods  already  described,  while  the  muscles  are  still  exhausted,  it  reiy 
often  happens  that  the  reduction  is  easily  accomplished. 

It  will  be  prudent  in  all  cases,  in  order  to  prevent  a  redislocatiott  — 
whether  the  dislocation  is  recent  or  ancient,  as  soon  as  its  reduction  i^ 
effected,  to  place  the  arm  in  a  sling  and  secure  the  elbow  to  the  side  br^*- 
few  turns  of  a  roller.  I  do  not  think  the  axillary  pad  necessary,  and  X 
am  afraid  it  has  sometimes  done  as  much  mischief  as  the  dislocation  itsdf^ 

The  following  example  will  illustrate  the  variety  of  expedients  to  whick^ 
we  are  obliged  sometimes  to  resort  before  our  efforts  prove  successfiil: 

Thomas  Leeding,  of  Niagara  Co.,  N.  Y.,  jet.  52,  a  laborer,  and  ^^ 
muscular  man,  dislocated  his  right  arm  into  the  axilla,  by  jumping  fro*-*- 
the  cars  when  they  were  in  full  motion.  The  blow  was  received  upoc:*- 
the  shoulder.  An  intelligent  country  surgeon,  assisted  by  several  othe^*^ 
persons,  attempted  reduction  within  an  hour  after  the  accident,  but  feilei  — 
and  as  the  patient  had  some  distance  to  travel,  he  was  not  brought  unde^^ 
my  notice  until  eighteen  hours  had  elapsed.  We  first  adminu»tereu^* 
chloroform,  and  then,  while  an  assistant  held  fiimly  upon  the  acromioC^ 
process,  I  pulled  in  the  line  of  the  body,  then  outwards,  and  finally  np"^ 
wards,  but  to  no  purj)ose.  Having  then  applied  Jarvis*s  "adjuster, 
and  after  the  arm  had  been  kept  extended  at  a  right  angle  with  theW?"^ 
fifteen  minutes,  we  removed  the  apparatus,  and  found  the  bone  in  i^^^ 
place. 

John  Harrington,  aet.  oO,  a  very  large  and  powerful  man,  fell  whil^ 
intoxicated,  and  dislocated  his  left  humerus  into  the  axilla.     No  8urgf<^ 
was  called  until  the  tenth  day,  when  he  first  consulted  Dr.  Dudley,  ^^ 
at  once  brought  him  to  me.     Without  delay  we  applied  the  pulleys,  »n^ 
placing  the  arm  at  a  right  angle  with  the  body,  we  made  extension  fift^ 
minutes;    occasionally  also   rotating  the  ann.     We  then  removed  th^ 
pulleys,  and  while  an  assistant  held  upon  the  acromion  process,  with  ^T 
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Hliei*l  in  the  axilla,  I  miule  extension  in  tlie  line  of  the  axis  of  tho  body, 
^bbeii  tiiilwiirds,  jmd  fiTuilly  upwanis  with  my  foot  upon  the  top  of  the 
^bnpulii.  I  next  stuittHi  my  jnitient  io  u  chain  and  drew  Ids  ami  anti 
^HSllhi  forcibly  over  my  knee.  The  Imue  \\ti.<  not  yet  reduced:  I  there- 
^■fijfe  hh'd  hiui  tweiity-four  onncei?,  or  until  partial  syncope  was  in<luoed, 
^uDil  proceeded  to  repeat  most  of  these  proce!?>«es,  but  with  no  better  re- 
^nalt«  At  this  moment  I  detensined  to  iiise  sulphuric  ether,  which  hail 
^Buflt  been  introduced  a.«  an  anjvHthetic,  and  while  he  was  fumpletely  under 
^Et^  influence  the  pulleys  were  again  miplied,  and  the  extensiun  eontinue<l 
^Bor  0ome  time,  and  until  the  ri\]ie  hroke.  Hl'  w^a.s  then  again  placed  in 
^Es  climtr»  and  the  axilla  brought  over  my  knee,  when  in  a  moment  the 
iXHluclion  was  aecompliished. 

Julia  Mc Knight,  iut.  89,  was  admitted  to  ward  28,  Bellovuc,  in  NoVt 

kl866,  with  u  dislocation  of  the  humerus  into  the  axilla,  which  bad  ex- 
isted seven  weeks  and  one  day.  The  deltoid  wu^  much  wasited  and  the 
liand  somewhat  numb.  Before  the  cla;ss  of  medical  students,  the  patient 
being  under  the  iniluence  of  ether,  the  reduction  was  effect eil;  but  not 
I  iinti]  various  methods  of  manipulation  and  extension  had  been  trieti  and 
had  failed.     Having  finall}^  carried  the  arm  directly  upwards — La  Mothers 

Iinethotl — ^and  in  this  position  employed  extension,  the  arm  was  again 
brought  down,  and  witli  moderate  manipulation  the  rtnluction  wa8  eflfectal. 
The  return  of  the  bone  Vfm  sudden,  and  was  aecompanicil  with  a  slight 
grating  sensation ;  it  was  observeil  also,  that  a  hard  bony  projection 
vas  left  in  the  axilla,  which  was  no  doubt  the  margin  of  a  new  socket. 
The  heail  of  the  humerus  could  be  plainly  seen  and  felt  in  its  socket,  ren- 
dering it  certain  rftsit  I  hud  not  broken  the  surgicuil  neck  of  the  humerus* 
Jolin  Bowles,  of  Jiutfalo,  aged  4o  veal's,  an  Irish  laborer,  tolerably 
mu^Hcular,  but  spare,  fell  down  a  flight  of  stairs.  «nd  dislocatetl  his 
'left  humerus  into  the  axilla.  The  shouhler  hecjime  much  swollen,  and 
was  very  painful,  hut  he  did  not  suspect  a  dislocation  and  did  not 
consult  a  surgeon.  Eight  weeks  after  the  accident  he  applied  to  me. 
There  were  present  the  usual  signs  of  this  dislocation,  but  the  arm  waa 
by  careful  mt^isurement  one  inch  and  a  half  longer  than  the  other, 
The  re<luctinn  was  accomplished  on  the  same  flav,  in  the  presence  of 

»Di*s.  Lee,  Wel)sier,  Coventry.  Fort  I,  antl  Jewett.  The  time  occupied  in 
the  reduction  was  about  two  hours.  An  attempt  was  first  made  with  the 
heel  in  the  axilla  and  with  violent  rotation  and  extension.  The  same 
Slan  was  repeated  with  the  aid  of  ether,  which  wa^  administered  freely. 
an-is's  adjuster  was  now  applied,  with  no  result,  except  that,  either  in 
conse<)uence  of  the  force  employed  by  the  adjuster,  or  in  consequence  of 
the  free  use  of  ether,  or  of  botli,  he  became  convulsed  violently,  which 
was  acconifmnied  by  firjthing  at  the  mouth  and  other  grave  symptoms. 
The  adjuster  was  removcib  and  the  exhibition  of  ether  discontinued.    As 

|fi<x>n  as  the  convulsions  ceased,  tind  hefi*re  consciousness  had  returned, 
extension,  rotation,  etc.,  were  again  made  by  hands.  Finally,  after  all 
extensi^iU  was  relimjuishwi.  placing  my  knee  in  the  axilla,  I  reduced  the 
bone  by  a  very  slight  rotary  action  up4.>n  the  arm ;  the  bone  was  at  once 
plainly  in  its  socket,  but  the  unusual  length  of  the  limb  continue*!,  being 
one  inch  and  a  half  longer,  tliough  it  could  be  shortened  to  the  same 
length  as  the  other  by  lifting  the  elbow.     A  pad  was  placed  in  the  axilla, 
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and  the  arm  secured  with  a  sling  and  roller.  The  tiejtt  ilav  ihe  V^| 
reniaiiied  in  place,  but  it  was  now  only  one  inch  longer  than  the  ntiier.l 
At  the  end  of  a  fortnight  it  was  only  three-ijusirtei's  of  iiu  ijit*h  i>i|H|H 
und  could  he  reduced  to  the  same  length  hy  lifting:  the  pain  and  nl^H 
ing  about  the  sliouhJer,  which  never  were  great,  were  subsiding,  aud  thel 
patient  was  di^sinisi^ed.  I 

However  skilfully  our  efforts  may  be  directe<l,  they  will  be  tmnAm 
oceai*ional!y  to  fail ;  either  owing  to  adhesions  which  have  taken  pUrrl 
between  the  head  of  the  bone,  or  rather  its  capstile,  and  the  adjm'^sie  I 
tendons,  inusclea,  ete.,  to  some  extiraordinary  position  of  the  head  »ad  I 
neck  of  thi^  bone  in  it^  relation  to  ligamentous  or  tendinous  stnidupei,  J 
to  a  filling  up  of  the  glenoid  fossa,  or  to  some  other  C4iase  not  fully  ex- 1 
plainer],  Such  iriilnres  have  happened  not  only  in  the  hnnd;»  of  ignuriDtl 
and  iinj^kilfijl  .surgeons,  deetitnte  of  appliances,  but  also  in  the  hand*  of  I 
those  who  are  the  moat  expert,  and  who  are  tlie  most  completely  pro- 1 
vided  with  all  i\w  necessary  apparatus.  Indeed,  if  the  truth  were  knowii,  I 
it  would  probably  be  found  that  the  uiimber  of  failures  after  the  sixth  or  I 
eighth  week  lias  l>een  greater  than  the  Huccesses.  The  records  of  sw-l 
gery,  however,  furnish  a  great  many  examples  of  ancient  dislocation  rfl 
the  humerus  retluced  after  periods  ranging  from  one  mouth  !o  i*i]£,  i*r  I 
even  longer.  Siklillot'  claims  to  have  succeeded  after  one  year  aii4  I 
fifteen  days,  and  Koenig^  after  eight  years.  I 

In  1819,  Wei nb obi,  for  the  purpose  of  reducing  an  ancient  dislocadoD  I 
of  the  humerus,  cut  tlic  pectoralis  major  three  fingers'  breadth  frozDitsI 
insertion,  and  obtained  an  easy  reduction.  I 

Wutzer,'  in  two  cjLses,  cut  the  coraco-brachialis.  Poinsot,  to  whom  1 1 
am  indebted  for  this  statement,  adds  tliat  the  result  is  not  known  to  han,  I 

Dieffenbacb  was  able  to  accomplish  the  reduction  of  a  forward  diinloGi' I 
tion  after  two  years,  Init  not  until  be  bad  cut  the  tendon^s  of  the  pectonilwl 
major,  latisstmus  df^rsi,  teres  major,  and  teres  minor,  ami  had  dividiiil 
the  ligaments  surrounding  the  new  joint*  I 

Simon,^  in  18^:^,  and  Polaillon,^  in  1881,  combined  8ubcutant*<»ua| 
incisions  of  the  fibrous  tissues  surrounding  the  joint,  with  proloii<r»4| 
extension,  and  were  thus  enabled  to  reduce  this  dislocation.  Poiiiw>tJ 
however,  does  not  think  these  incisions  were  of  any  particular  value.     1 

In  a  woman,  a^t,  48,  who  had  a  forward  and  dow!iward  dislocation  ol 
seven  months*  standing,  accornpanicd  with  great  pain  and  inability  to  ual 
the  limb,  H,  Burckhardl^  througli  an  open  incision  divided  the  udhd 
sions,  and  during  tlie  eftV>rts  at  reihiction  the  great  tuberosity  was  )mrtiaUl 
torn  off.  The  result  was  a  very  sensible  improvement  in  the  conditial 
of  the  aiTo.  I 

Mears,**  of  Philadcdphia,  has  twice  practised  subcutaneous  osteotomv 
in  or<ier  to  establish  a  false  joint,  and  with  results  satisfactoiT  to  himsel 

1  Sddillot,  Art.  Lux..  Die.  Eiicvc,  des  Sci.  Med.,  2d  ser.  t  8,  p.  281.  I 

^  Kneni^',  by  Ceppi,  Rev.  Men.  de  Chir.,  1882,  t.  2,  p  828.  ■ 

^  Wnt7.t?r,  Kronfi'iti,  die  Lehrt?  von  Lux.  in  Deuts,  Chir.  von  BiUmth  lu  Lu^lfl 

Lieltinintr,  2t>,  p  7L  m 

♦   Di^rt'eiibach,  Boston  Me<l  and  Stiri?.  Journ.,  vol.  xxVu  p.  $^,  frova  MedtcH 

Zf*  it  ling.  (■ 

^  Simon,  from  Krrmleiii,  Inc   dt.  *  Polftillonj  PoinROt,  op,  cit*,  p.  88M 

'  BiiRUhardl,  Wiirttorulrfrg,  Mpd.  Correspond. ^  1878,  No,  4,  p.  ;i5,  | 

*•  Mears,  PhiU.  Med.  und  Snry;.  Keport^r,  Oct    1877.  I 
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I>e^pri\s*  )i«>  hint  recnm\sr%  in  two  caHcs,  to  friicture  of  the  neck  of  the 
hiinients,  without  intending  to  cstsihlish  ii  pseudo-arthrosis.  Poinsot,  in 
comtiK'iiting  upon  these  vAisvi^j  mys  tliat  rlie  rei^ultj?  of  the  two  ciises,  j\s 
ri*|»orttHil,  are  not  likely  to  impress  the  reader  fiivonibly. 

In  It  cjise  in  wliieli  the  head  of  the  hunierun,  long  disl<K*ated,  j)iH?8He< 
up*>n  the  bmchiiU  plexus,  causing  great  siifi'ering,  Dr*  Edward  Warren,^ 
of  IkUiuiore,  practised  resection,  in  1869,  giving  immediate  and  penna- 
nem  relief/ 

Dr.  Thomas  Aniiandale.  Surgeon  to  the  Edinburgh  Infirmary,  in  the 
of  a  woman  (»2  years  old,  witli  a  subchivicular  dislocation  of  six 
'ks'  stiin<ling,  having  failed  to  reduce  tlie  bone,  and  the  patient  suffer- 
ing great  pain  on  a(x*ount  of  the  pressure  upon  the  axillary  nerve8,  cut 
down  upoti  the  head  of  the  humerus,  along  the  inner  border  of  the  deb 
U>id»  and  after  separating  the  axillarv  artery,  which  was  adherent  to  tlie 
b<me,  and  having  sawn  through  the  surgical  neck  of  the  humerus,  he 
removed  the  hea<l  in  fragments  antl  with  great  difficulty,  inasmuch  Jts  it 
wtts  firmly  hound  to  the  ribs  by  fibrous  and  bony  tissues.  In  the  course 
of  this  procedure  he  wounded  the  circumflex  artery  so  near  to  its  origin, 
that  lie  wjws  obliged  to  tie  the  subchivian  above  and  below  the  origin  of 
the  circumflex,  The  operation  was  performed  February  Hi,  1875.  On 
the  18ih  the  hand  and  forearm  became  gangrenous,  and  on  the  19th  she 
died.* 

Volkmann*  practised  resection  in  a  man.  Bet.  53,  who  had  a  subcoracoid 
dislocation  of  five  weeks*  standing,  and  which  it  was  found  impossible  to 
re<Uice,  The  incisions  were  made  through  the  axillary  space,  and  at  onco 
opened  into  a  cavity  of  the  size  of  the  fist,  inclosing  the  head  of  the  bone, 
and  containing  blood  ^nd  scrum.  It  was  ascertained  now  that  the  blcDod, 
which  still  continuiHi  to  flow,  came  from  the  axillary  vein,  which  ha^l  becal 
wounded  by  a  sharp  fragment  of  bone,  sepamted  from  the  lesser  tuber- 
osity. The  vein  was  ligated,  and  the  resection  made,  but  notwithstand- 
ing the  resection  the  hea*!  of  the  humerus  could  be  only  partially  replaced. 
At  the  end  of  three  weeks  this  patient  left  tlie  hospitiil,  witli  some  im- 
provement in  the  position  and  motion  of  the  arm. 

In  the  case  of  a  man,  mL  ^30,  with  a  dislocation  of  seven  or  eight 
months'  standing,  and  in  which  redislocation  was  constantly  occurring. 
Cramer^  practisal  resection  with  most  satisfactory  results. 

In  a  case  of  repeated  redislocations  of  the  humerus  Kuster*  also  prac- 
tiaed  refloctton,  and  obtained  at  the  end  of  seven  weeks  **  very  satiafectoiy 
results.** 

Volkmann^  has  also  practised  resection  in  the  case  of  a  man,  mU  80, 
who  hud  repcatc*],  sfiontaneous  redislocjitions.  The  incisions  were  made 
from  the  anterior  surface  of  the  arm,    Subsequently  the  patient  informed 


»  I)A»|>res,  Bull  S(>c.  de  Chir.  de  Patis,  1879,  pp.  24  et  742. 

'  Wiirren^  Gr*j«s'«  Lecture,  Amer  Joum.  M<jd.  Sci., 

mopB  Med.  Joum,,  Sept.  !S7l,  p.  532, 


'  Wiirren^  Gr*j«s'«  Lecture,  Amer  Joum.  M<jd.  Sci.,  April,  1876,  p,  162 ;  also,  Baltt- 


■  Aiinandale,  Med.  Tirne^  and  Gae.,  May  2S),  1S75,  p.  676. 
'  Vnlkmann,  Popkt.%  Inau^.  diss.  HiiUe  ^2882;   Anml.  la  CentmlbUtt  fur  Ohtr,, 
1883,  p.  28. 

*  Cmtiier,  Berlmor  Klin.  Wochenschrift,  1B«2,  No,  2, 

•  KusUr   lv%  t     M.-n*.  Cbir,  1882,  p.  867.  '  Volkmwjn,  Popkc,  loc.  dt. 
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A^olkmann,  by  letter,  that  he  could  use  his  arm  a  great  deal  better  tfam 
before  the  operation. 

It  would  be  unjust  to  the  young  surgeon  not  to  call  especial  attention 
to  the  numerous  examples  of  serious  and  even  fetal  accidents  which  hife 
followed  upon  the  attempts  to  reduce  ancient  dislocations  at  this  joint 

Rupture  of  the  Axillary  and  other  Arteries, — The  late  George  C, 
Blackman,  of  Cincinnati,  a  distinguished  surgeon,  having  met  with  oae 
of  these  unfortunate  accidents  in  his  own  practice,  had  the  candor  to 
make  a  public  statement  of  the  case  and  of  the  circumstances  whick 
attended  it.  In  a  letter  to  the  editor  of  the  We%tem  Lancetj  published 
in  the  November  number  for  1856,  he  wrote  as  follows : 

*' About  the  10th  ult.,  aided  by  yourself,  I  succeeded  in  reducing  ky 
manipulation,  without  the  pulleys,  a  dislocation  into  the  axilla,  of  ri^iy 
days'  standing.  The  reduction  was  accomplished  in  a  very  few  minoteft, 
under  the  influence  of  chloroform  and  ether,  and  the  next  morning  the 
patient  left  for  the  countrj^  in  a  comfortable  condition.  Since  that  I 
have  received  no  tidings  from  him.  Encouraged  by  the  result  in  this 
case,  another  patient,  himself  a  physician,  a  tall,  athletic  man,  and  abort 
fifty  years  of  age,  decided  to  submit  to  the  same  manipulation,  althoagk 
his  arm  had  been  dislocated  for  about  sixteen  weeks.  The  dislocation 
was  downwards  and  inwards,  and  about  the  tenth  week  an  unsuocessfiil 
attempt,  by  another  surgeon,  had  been  made  with  the  pulleys,  to  whicli 
the  force  of  six  men  was  applied  for  two  and  a  half  hours.  The  patient 
being  under  the  influence  of  chloroform  and  ether,  aided  by  yourseH 
Drs.  Fries,  Gary,  Graham,  and  Kauffman,  I  commenced  by  manipot 
tions,  adducting,  rotating,  abducting,  and  elevating  the  arm.  These 
efforts  had  been  made  for  about  ten  minutes,  and  the  least  possible 
violence  employed,  when  a  tumefaction  appeared  in  the  pectoral  region, 
which,  in  a  few  minutes,  attained  a  considerable  size.  Supposing  thit 
the  axillary  artery  was  ruptured,  as  no  pulse  could  be  felt  at  the  wrist, 
a  ligature  was  immediately  applied  to  the  vessel  at  the  upper  part  of  its 
course.  The  operation  was  performed  about  10  o*clock  A.  M.,  and  com- 
pression of  the  pectoral  region  made  by  means  of  a  sponge  and  broaJ 
roller.  On  removing  this  the  next  morning,  the  tumefaction  had  nearly 
disappeared.  The  patient  continued  comfortable,  and  about  nine  dijs 
after  the  application  of  the  ligature  I  was  compelled  to  leave  the  city  on 
a  professional  visit  to  Indiana.  I  left  on  Friday  afternoon  and  returned 
on  Monday  morning,  at  which  time  I  learned  that  my  patient  ha<l  died 
on  Sunday  morning,  from  hi\}morrhage  at  the  sejit  of  ligature." 

M.  Panas*  saw  at  the  Hospital  St.  Louis,  a  diffuse  aneuri8m  in  tk 
armpit  supervening  fifteen  days  after  a  reduction  of  a  dislocation  (intra- 
coraeoidean)  which  was  of  forty-eight  hours'  standing.  The  reiiaction 
had  been  by  ordinary  manual  extension,  while  the  head  was  pressed 
forcibly  outwards  by  the  thumbs  sunk  deeply  into  the  axilla.  M.  Pjuias 
tied  the  subclavian  artery  in  the  neck,  outside  of  the  scaleni  miL^cle*. 
The  fiatient  succumbed  three  months  later  from  articular  suppuration. 

Gunther^  reduced  a  recent  dislocation  under  anaesthetics,  by  elevation 

^  Pniinsi,  Art.  Kimule,  Noiiv.  Die.  Mdd.  ot  Chir.  Pmt.,  t.  13,  p.  441. 
-  Giinther,  qiiuted  by  Murchiind,  Those  d'AgK^g.,  Puns,  1875,  p.  4(V 
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^Bd  direct  pre^^i^urc^  njmn  the  head  of  the  h  inner  us,  in  u  miin  20  ycarg  of 
^Bl»,  who  had  iKfoiT  dishx'ntcd  the  ^rinie  Jinn,  At  th*:*  end  of  three  weeks 
^E  aneurism  wa.^  discovered  in  ftie  axilla.  The  isiiWhivian  wa&  tial,  sup- 
^kution  ensued,  the  abscess  opened,  and  death  resulteti  from  ha^nior- 

^VW.  Korte*  reports  a  eiise  in  which  a  recent  dij^location  forwardi*  and 
^■trards  was  reduced  by  a  hone-setter,  an  axillary  tumor  formed,  which 
^hs  |>nnctnre<l  several  time.«*.  and  the  patient  died  five  week?*  after  the 
^Bttdent  of  septiespniia.  He  repr»rts  also  another  case  of  a  similar  but 
^Beieiit  dislocation,  in  which  several  attempt.**  were  made  at  retlnetion, 
^ftrin^  one  of  which  the  axillary  artery  was<  ruptnretl.     The  aneurism 

Mum  openetl  symntaneously,  and  the  patient  died  of  ha*morrha|re. 
^^Ii)  the  rase  of  a  man.  a^t,  *12,  admitted  to  the  General  Infirmary  of 
^Bleffield^  Enjrland,  with  a  dishx'atioti  of  eight  weeks*  standin^r,  slight 
H|on);»t«  at  reduction,  with  the  heel  in  the  axilla,  resulted  in  the  forma- 
^■m  of  an  axillary  tumor.  The  next  day  the  axillary  artery  wa«  tied, 
^■d  new  atten)f)t8  at  re<luction  were  made.  The  patient  died  at  the  end 
^^  tAventy-four  hours.* 

M.  Letievant,^  of  Lyons,  found  in  his  wards  a  patient  with  a  disloca- 
of  twenty  days*  standincr.     The  reduction  was  effected  under  chloro- 
1,  but  not  until  violent  tractions  had  been   made.      It  wjus  follower! 
ne<liatelT  by  an  axillary  aneurism  and  paralysis  of  the  radial  nerve, 
Letievant,  after  luivintj  tried  successively  dijzital  and  elastic  compres- 
1,  re«f)rted  to  ligature  of  the  axillary  artery,  outsifle  of  the  sealenii- 
ke  aneurism  got  welh  and  the  paralysis  eventually  disap|ieared. 
In   Carruther's*  jiatient,  a  dislocation   having  been  promptly  reduced, 
•con  reproduceil.     The  second  reiluctifm  was  again  easily  effected, 
» HIS  the  following  day  there  existtHl  tumefaction  and  signs  of  incipient 
Bgrene.     Carruther  amputate*!  the  anti  nm\  the  patient  die*!  the  next 
ttorning.     The  autopsy  reveided  a  laceration  of  the  axillary  artery  below 
tiie  origiii  of  the  subscapular. 

KA  man  -Vi  years  of  age,  and  having  a  dislocation  of  forty-eight  days* 
Iwiding^  was  subjected  to  repeate<l  attempts  at  reduction,  which  resulted 
in  a  diffuse  aneurism.  Four  months  later  he  was  admitted  to  Charing- 
(*ro8s  HospitnL  Dr.  Bellamy  amputated  the  arm  at  the  shoulder-joint. 
and  the  patient  died  during  tlie  operation.* 

K  Desault  twice  observiHl,  after  attempis  to  reduce  idd  dishications  of  the 
^poulder^  *^fHmvtiri*  tieri*'rtne»»"  It  is  quite  probable,  however,  that  in 
each  ca«e  the  tumor  was  caused  by  the  rupture  of  a  bloodvessel,  and 
probably  an  artery,* 

Pelletan,  also,  attempting  to  reduce  a  dislocation  of  four  months'  stand- 
ing, thought  he  produced  a  tumeur  a^rienne,  but  it  being  opened  tlie 
§tient  blerl  to  death. ^     Probably  the  axillary  artery  was  torn. 
Malgnigne,  attempting  to  reduce  a  dislocation   of  sixty-eight  days* 

'  KortA,  Areli,  fur  Klin.  Chir,,  Bd.  27,  Hfl.  a.  p.  »)8L 
'  British  Afed.  Journ.  Feh.  2,  ISB3. 

•  I^ti<Want,  Lvon  MM..  14  Juil,  IftT^t  p.  388. 

*  Cftinither,  Rrit    Mod.  Jtmrn.,  Miiv  18.  1S72. 
BdlMfny,  The  Lnncot,  1880.  vol  2.  p.  2i\0.    (Poinsot,  np.  cit..  pn.  888,  8S9.) 
DeSAult,  Joum.  du  Chir,»  t.  iv.  p.  W\,  '  PelJetan,  Chir.  Clin.,  t,  ii   p.  951. 
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standing,  was  surprised  by  a  sadden  tumefaction  in  the  axilla,  ani  <* 
the  shoulder,  which  caused  so  much  alarm  as  to  induce  him  to  Aflfitt*  ' 
tinue  his  efforts.  Ice  was  applied,  and  the  haemorrhage,  which  hethoq^ 
came  from  muscular  branches,  was  arrested.*  Verduc  saw  the  axilhiy 
artery  ruptured  in  the  same  manner,  in  consequence  of  which  the  paiietf 
died.^  J.  L.  Petit,  Dupuytren,  and  Nelaton  met  with  similir  euek 
C.  Bell  reports  an  example  of  rupture  of  the  artery  with  ezt^ngivelieBi- 
tion  of  the  muscles,  and  which  demanded  immediate  amputadon.  Dd- 
pech  ruptured  the  artery,  and  his  patient  died  immediately.'  Fhabot 
was  more  fortunate,  the  effused  blood  being  absorbed  after  a  few  daii' 
John  C.  Warren,  of  Boston,  tied  the  subclavian  artery  to  arrert  the 
progress  of  an  enormous  aneurismal  tumor  in  the  axilla,  caused  by  the 
reduction  of  a  recent  dislocation.*  Gibson,  of  Philadelphia,  lost  tw 
patients  from  rupture  of  the  artery  in  attempting  to  reduce  old  dislooUiai 
of  the  humerus,^  and  he  relates  another  fatal  case  occurring  in  the  pIl^ 
tice  of  David,  of  Rouen.  Leudet,  of  Rouen,  lost  a  patient  in  this  i^ 
in  1825.  In  this  latter  case,  and  in  both  the  cases  occurring  in  the 
practice  of  Gibson,  there  was  a  fracture,  also,  of  the  lower  margin  of  the 
glenoid  cavity.  Calleiider  ruptured  the  artery  in  an  attempt  to  redice 
a  dislocation  at  six  weeks.^     Mr.  Lister  met  with  the  same  accident* 

Poinsot  suggests  that  in  some  of  these  accidents  the  dislocation  ittH 
rather  than  the  attempts  at  reduction,  might  have  been  responsible  fa 
the  rupture  of  the  axilkry  artery ;  and  in  support  of  this  suggestion  he 
cites  the  observation  of  M.  Panas,^  that  the  rupture  always  takes  phn 
on  the  level  of  the  subscapularis.  He  refers  also  to  examples  fiimiflhel 
by  Beranl,'^  Le  Dentu,^^  Adams,**  and  Korfce,*'  in  which  the  existence  rf 
the  aneurism  seemed  to  precede  the  attempt  at  reduction. 

Berard's  patient  succumbed  speetlily.  Le  Dentu's  patient,  in  wiwB 
seapnlo-humeral  disarticulation  was  practised,  died  also.  Adaimi  redscJ 
the  dislocation,  then  tied  the  subclavian,  and  the  patient  recovered,  t 
Korte*s  case  the  dislocation,  caused  by  a  direct  blow,  was  reduced  «p«* 
taiieously.  An  aneurism  ensued  and  the  subclavian  was  tied,  bat  tke 
])atient  died  of  secondary  hiemorrhage. 

Neither  of  tlie  first  three  cases,  it  seems  to  me,  so  far  as  their  ti^ 
is  related  by  Poinsot,  furnishes  absolutely  conclusive  evidence  thsl'"' | 
rupture  did  not  take  place  during  the  preliminary  examination.  *■ 
Korte's  case  one   is  struck  with  surprise  that  a  traumatic  dirfort^  j 
should  be  reduced  sponUineously.     Yet  I  do  not  deny  that  niptw*"  j 
the  axillary  artery  may  in  some  cases  result  directly  from  dislocst*^*- 

^  Malirnipjne,  Paris  ed.,  1855,  p.  150. 

2  Vordiic,  Op(«nit  de  la  Chir.,  1693,  t.  i.  p.  559. 

'  Malijaiujne,  op.  cit.,  p.  152.  ^.^ 

*  Memoires  siir  plusieurs  cas  de  Luxationes,  etc.     R<^pertoire  d' Anat.  et  ^* '  •  ' 
1827,  Ob3.  3.     Four  cases  of  injury  to  the  Axillary  or  Brachial  Vessel?  or  ^*^ 

*  Warren,  Amor.  Journ.  Med.  Sci.,  vol.  xi.,  N.  S.,  1846. 
®  Gibson,  EN'ment^  of  Surg.,  vol.  i.  p.  824,  4th  ed. 
'  St   Barthol.  llosp.  Rep., ^1866,  vol   ii.  p.  96. 
^  Mod.  Times  and  Gaz.,  Feb.  1,  1873. 

'•  Panas.  Bull   Soc.  Chir.  de  Paris,  1877,  p.  193.  ^ 

'«  Benird,  Ibid.,  p.  193.  "  I^  Dentu,  Ibid.,  p. 

^'^  Adams,  The  Lancet,  1880,  vol.  ii.  p.  260.  "  Korte,  loc.  oil. 
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I  /hipturt*  of  thf  AxiUftn/  FVm. — Froriep  sittemptt^l  the  recluctinii  of 
■ir  !*hnnlrli*r  in  a  woniaTi,  set.  3*i,  the  di,slocHtion  having  existed  twenty 
lnyfi.  Tlie  axillary  vein  was  torn  entirely  across,  ami  deatli  ensue*!  in 
pn  hour  HDil  a  halfJ 

A  woniftu  nunc  under  the  ohservfttion  of  Price*  who  had  an  old  dislo- 
Baition  of  the  shoulder.  Keihirtiun  h:ivin«r  been  effected,  she  died  the 
pieKt  day  iti  eonsefjuenee  of  a  rnpttjre  of  tlie  axillary  vein. 

Hailey*  re<lured  a  di.^loeation  easily,  hut  two  months  later  a  tnnior 
tpfK'are<l  in  the  axilla,  the  patient  succumbed  to  pytemia,  and  the  autopsy 
liselosed  a  niptiire  of  the  axillary  vein. 

[  Professor  D,  H.  At^new,  of  the  University  of  Pennsylvania,  nipture<l 
pc  nxillary  vein  while  atteuipting  to  reduce  a  dislocation  of  r«ix  weeks* 
Blie  W(>maa,  i^X.  6U,  liad  a  suhconicoid  diHlocation,  and  while  the  arm 
mm*  liftetl  and  extension  made  according  to  La  Mother  method,  the  vein 
mns  ntpturc<K  causing  a  very  hirge  tumor  covering  the  entire  hreast. 
|C<mipresses  and  bandages  were  at  once  applied  and  continued  &r  several 
l|r(H>ks,  tlie  case  resulting  in  a  complete  cure,  but  with  the  bone  ud- 
lh*duceil/ 

I  Hupture  of  Artery  and  Vein, — Plainer  mentionH  a  case  of  rupture  of 
poth  artery  and  vein,  in  which  death  enKue<l  from  subsequent  rupture  of 

\  Charle«<  Bell  reports  a  case  in  which  the  artery  was  rupturetl,  at  the 
Kew  Castle  Infinnary,  and  the  partes  adjacent  so  much  injured  that 
Emmeibate  amputation  l»ecame  ne<'ej^snry.  It  seems  quite  pn>l>able  there- 
lore  that  the  vein  wa.s  also  torn,  hut  this  is  not  stated.* 

Dr.  H.  B.  Sands,  of  Xew  York,  in  attempting  to  reiluce  a  downwanl 
■li.slocjition  of  seven  or  eight  weeks'  standing,  in  a  lady  eighty-six  years 
pf  age,  found  a  tumor  mpidly  forming  in  the  axilla,  which  soon  attaine<l 
Ptlie  gize  of  a  cliihlV  head  at  full  term ;  discoloration  ensucil.  and  the  pulsa- 
[lionsi  of  the  brachial,  ulnar,  and  nidial  arteries  were  lost.  She  was  idso 
[greatly  prostrated.  It  was  evi<icnt  that  some  vessel  hat!  given  way,  but 
inasmuch  ns  she  finally  recoveretl  witliout  any  surgical  operation,  it  ig 
Warcely  pmbable  tlmt  il  was,  as  at  ^irst  susju^jted,  a  ruiJture  of  the 
xillar^"  artery.  I  ought  to  add  that  Uie  patient  wa^,  at  the  time  of 
uttempted  reduction,  under  the  intluence  of  ether,  and  that  great  care 
was  said  to  have  heen  exercised  by  Ih\  Sands  not  to  em|jhw  great  force 
in  the  attempt.     The  reduction  was  not  accom[)lishe<l.^  I 

Cerebral  Accident 8, — In   a  case  report etl  by   Lisfranc,  death   is   m-  ' 
cribe<l  to  cerebral  congestion,' 

Flaubert"  in  making  a  second  attempt  to  re<luce  a  dislrxmtion  of  the 
ghouldcr,  caused  what  he  supposed  to  be  a  cerebral  luemorrhage. 

Poinsot,  in  commenting  upon  thew  cases,  says  that  the  frequency  of 

I  '   MHl&;iii^ne,  from  Fn^Hep.  . 

L  '  Frice*  quoted  bv  MMrclmod,  op.  cit,,  p.  68,  I 

^m  ■  Hiiilev,  Urit.  Mod.  Joiirn  ,  1863,  vol  iL  p.  6fti. 

^m  «  Ai^n«w,  Fhiln.  Med.  Tiiti&s  Ati^.  10,  1873.  I 

^H  ^  Miiltn^T^ne,  Pnm  ed,,  1855,  v^l^  ij.  p.  151.  I 

^B  *  Willnrd.  Summnrv  of  Cust-s,  Philn.  Med,  Times.  Aug.  16,  1BT8*  I 

^B  T  Bftrid^,  Med.  Oa?..;  March  H,  ISm,  I 

^H  *  MilgHif^ie.  Paris  ed ^  1855,  vol.  ii   p,  161.  I 

^^^^»  Flaubert,  MarcJmnd,  op.  cJt,  p.  100,  I 
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syncope  during  the  work  of  reduction  has  been  remarked  by  M.VotwwI; 
and  that  M.  Daspr^s  and  Gosselin  have  thought  that  dislocations  of  the 
shoulder  "lend  themselves  badly"  to  the  use  of  chloroform.  Poiiuot 
farther  suggests,  that  some  of  these  cerebral  accidents  may  be  dae  to 
fatty  emboli,  or  thromboses. 

Injury  to  Axillary  Nerves. — Very  many  accidents  of  this  kind  kiie 
happene<l  from  time  to  time,  some  of  which  have  been  reported  by  Fhi- 
bert,  Malgaigne,  Lenoir,  Larrey,  Nelaton,  Panas,  Marchand,  VerncoiL 
and  others.^ 

Lesions  of  the  Soft  Parts. — Guerin  tore  the  arm  completely  from  tk 
body,  in  an  attempt  to  reduce  a  dislocation  of  three  months'  standing,  ii 
a  woman  63  years  of  age.^  Dr.  Thomas  Smith,'  of  St.  Bartholomew, 
London,  saw  in  a  man,  set.  58,  the  skin  and  muscles  torn  until  the  heid 
of  the  bone  was  exposed,  by  simple  manual  extension  with  the  hed  in 
the  axilla.     The  patient  died  on  the  ninth  day. 

Inflarjimation^  etc. — Mr.  Hutchinson,  of  London,  reported  in  1866 
that  inflammation,  suppuration,  and  death  had  resulted  from  an  attempt 
made  to  reduce  an  old  dislocation  of  the  humerus,  under  his  own  obsenft- 
tion.*  A  like  result  followed  the  reduction  of  a  recent  subclavicohr 
dislocation,  in  the  practice  of  Dr.  Courtright,  of  Ohio.* 

Trelat*s^  patient  died  of  inflammation  caused  by  attempts  at  redoctioi 
of  a  subcoracoid,  incomplete !  dislocation.  The  dislocation  had  exist»d 
four  months  and  had  been  subjected  to  repeated  unsuccessful  attemptoit 
reduction  with  India-rubber  lacs,  Jarvis's  adjuster,  etc. ;  and  NorriaF  Ini 
seen  a  enormous  axillary  abscess  causeil  by  a  successful  reduction  rf  i 
dislocation  of  seven  weeks'  standing.    Norris's  patient  eventually  got  wdL 

Fracture  of  the  Humerus. — In  the  following  case  an  attempt  to  re- 
duce an  ancient  dislocation  of  the  humerus  occasioned  a  fracture  of  the 
surgical  neck  : 

Martha  Ilogan,  jet.  70,  of  Brooklyn,  N.  Y.,  was  admitted  into  the 
Long  Island  College  Hospital  during  the  spring  of  1860.  The  disk)- 
cation  had  existed  six  weeks,  and  was  subcoracoid.  On  the  dt?  rf 
admission  an  attempt  was  made  to  reduce  it,  both  by  Dr.  Johnson  iwl 
myself,  without  an  aniesthetic,  in  which  we  both  failed.  I  then  giw 
her  ether,  and  now  discovered  that  she  had  a  fracture  of  the  second  uA 
third  ribs  on  the  same  side.  The  fractures  were  ununited.  WUe 
manipulating,  pulling  the  ann  gently  and  rotating,  the  surgical  neck  of 
the  humerus  gave  way.  She  did  not  survive  the  injury  many  days,in'l 
the  autopsy  confirmed  this  diagnosis. 

In  December,  1874,  Dr.  Stephen  Smith,  of  Bellevue,  met  with  the 
same  accident  in  attempting  to  reduce  a  subglenoid  dislocation  of  eight 
weeks'  standing,  before  the  class  of  medicjil  students.  Tlie  {>atient,» 
man  aged  about  40,  was  under  the  influence  of  ether.     Manipulation  and 

*  Malj]:ftip:nc,  Paris  ed.,  185o,  vol.  ii.  p.  161.    Marchand,  op.  cit. ;  Poinsot,  op.  cit 
'  S.  Cooper's  First  Linos,  vol.  ii.  p.  400;  Amor.  Journ.  Med.  Sci.,  1S28,  p.  136. 

8  Smith,  The  Lancot,  1878,  vol.  ii.  p.  3. 

*  Hutchinson,  Lond.  Hosp.  Reports,  vol.  ii.  (Cincinnati  Journ.  Med.,  Auc.  l^i 
p.  301). 

*  Courtripcht,  Cincinnati  Lancot  and  Observer,  Jan.  1877. 

*  Tn''lat,  Marchand,  op.  cit.,  p.  114. 

'  Norris,  Anier.  Journ.  Mod.  Sci.,  vol.  xxxvi.  p.  24. 
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Hb^ni^ioi)  had  bot»n  friH^ly  em  ployed  in  various  directions,  but  the  fnic- 
^k>  iofik  [ihice  when,  at  my  suggei?tron,  extension  was  for  a  moment 
Biuqiiishi><i,  and  while  J>r.  Smith  was  rotating  the  humerus  with  the 
^pim  nt  n  ri*:ht  angle  with  t!ie  bcwij- 

Bin  December,  1HI35,  Rosanna  Ctisey,  tet.  32,  was  ailmitted  to  Belle- 
He  with  a  8ubt*oracoid  di.^loention  of  the  left  shoulder.  The  accident 
H^rred  six  weeks  before.  On  admission,  one  of  the  house  surgeons 
^■empte<l  reduction,  and,  as  I  am  informed,  fractured  the  surgical  neck 
K  the  humerus.  After  wliicli,  Dec.  Dth,  I  attempted  reduction  liefore 
H&  ela88,  the  patient  being  under  the  influence  of  ether,  but  witiiout 
Hpecss,  Malgaigne  has  recorded  four  similar  cases.* 
■Two  cashes  are  referretl  to  in  the  Lmicet^  February  6,  1876:  one  by 
Bc>wse^  and  the  other  hv  Sheen*;  in  the  latter  of  which,  however,  a 
■fcpicion  IS  expre^'se^l  that  the  fmcture  occurre<l  nt  the  same  time  as  the 
flislocittion.  In  my  opinion  the  fracture  wa«  caused  by  the  attempt  at 
jneduction. 

^kHummnrtf  of  the  (rraver  Accidtmts. — Rupture  of  an  artery,  28  cases: 
Vbst  of  which  were  known  to  be  rupturcj^  of  the  axilbiry  artery,  Cal- 
lender.  Lifter,  Blackman,  and  Korte  tied  the  axillary,  juid  the  patients 
^  died.  The  sjirae  was  tlie  fact  in  tlie  Slieffield  cai^e.  Warren  and 
Bbtie'vant  tied  tlie  subclavian  artery  successfully,  Gibwm,  Gunther,  and 
Pbbbs.  who  resorted  to  the  same  operation^  were  unsuccesiiful.  Ni^laton 
tied  the  subclavian,  but  the  result  is  not  statc*<L 

Carruther  and  Bellamy  practised  disarticulation,  and  their  patients 
died.     Bell  did  the  same,  hut  the  result  is  not  stated. 

Rupture  of  vein  alone,  four  cases.    Price,  Ilailey,  and  Froriep*8  patierita 

(nI;  Agncw's  juitient  was  savetl. 
Rupture  of  artery  and  vein.      This  occurretl  in  Pktner's  case>  and 
^  patient  die<l. 
Rupture  of  unknown  vessel,  one  case*     No  operation.     Recovery. 
Lesions  of  the  soft  parts,  two  causes.     Two  deaths. 
Of  the  whole  number,  thirty-six,  twenty-five  terminate*!  fatally,  in  four 

results  are  uncertain,  and  seven  recovere<l. 
Of  fractures  of  the  neck  of  the  humerus  I  have  rej>orted  thret?  cases, 
I  liave  drawn  from   other  sources  six  cases,  making  in  all  nine* 
own  patient  died,  but  probably  not  in  conse<]uence  of  any  injury 
lered  in  the  attempt  at  re<luction. 

Norris  has  rept^rted  three  cases  of  ancient  dislocation  into  the  axilla, 
sated  at  the  Pennsylvania  Hospital :  one,  of  four  weeks'  stamiing,  was 
Juced  in  thirty  seconds  by  the  aid  of  pulleys ;  the  second,  whitdi  had 
kisted  seven  weeks,  was  reduced  by  the  same  means  in  about  one  hour; 
pd  the  third,  dislocated  ten  weeks,  was  left  unreduced  after  extension 
counter-ex tenson  had  been  made  for  an  hour.  In  the  second  ease, 
Uowever,  suppuration  occuiTed  in  or  about  the  joint,  and,  on  the  tenth 
4ay,  the  abscess  was  opene<l,  giving  exit  to  a  large  amount  of  pus.  He  left 
Hji^  hospital  with  the  ]mrt^  about  the  shoulder  still  much  hardened  imd  stiiT.* 

H         *  Mnl^Migne,  Pari*  ed.^  185a,  vol.  \\,  p.  143. 

■  >  Howse,  Thii  Lftneet,  1876,  vol.  i.  p.  212,  from  Guy's  Ho>sp,  Gi^.,  1376. 

■  »  Sheon,  Ibid.,  p  211. 

^^  •  Nonis,  Aiuer.  Joum.  Med.  Sci.,  vol.  xxxi.  p.  24. 
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Dislocations,  with  Fracture  of  the  Humerus  near  its  Upper  End. — 
I  have  thus  far  omitted  to  speak  of  the  treatment  of  dislocatioiifl  of  tk 
humerus  accompanied  with  fracture  near  its  upper  end.  The  older 
writers,  almost  without  an  exception,  agree  in  declaring  the  redaction  of 
these  dislocations  impossible,  until  the  fracture  had  united.  And,  so  late 
as  the  year  1828,  we  have  the  report  of  a  case  treated  in  this  manner  bj 
a  surgeon  in  Massachusetts.  Dr.  Warren,  of  Boston,  himself  redaeed 
the  dislocation  at  the  end  of  four  weeks,  when  the  fracture  was  foiuid  to 
have  united.^  But  since  the  introduction  of  ansesthetics,  immediate  at- 
tempts at  reduction  have  more  often  proved  successfiil ;  and  in  no  caae 
can  the  surgeon  excuse  himself  for  having  omitted  to  make  the  effort 

Richet  reports  an  example  of  this  kind  in  a  man  sixty-eight  yean  of 
age,  in  whom  the  dislocation  was  complicated  with  a  fracture  of  me  neck 
of  the  humerus.  The  attempt  was  not  made  until  the  fourth  day,  wlwn 
it  proved  successful  without  extension.  The  fracture  was  aftenrardi 
adjusted  and  consolidated,  so  that  he  recovered  the  complete  use  of  bia 
arm.^ 

At  a  meeting  of  the  New  York  Academy  of  Medicine  in  May,  1855, 
Dr.  Watson  reported  a  case  of  fracture  of  the  humerus  near  its  head, 
complicated  with  a  dislocation  into  the  axilla.  The  patient  was  a  robust 
man,  past  middle  age,  and  had  received  the  injury  by  a  blow  (m  the 
shoulder  from  a  steam-engine.  He  was  very  much  prostrated  at  die 
time  of  admission  into  the  hospital,  and  the  examination  was  not  made 
until  the  following  morning.  The  arm  was  then  found  lying  dose 
to  the  side,  but  in  other  respects  it  presented  the  usual  signs  of  a  dwlo- 
Ciition.  Ether  was  immediately  administered;  and  while  extension  and 
counter-extension  were  applied,  and  a  sweeping  motion  given  to  the  arm. 
drawing  it  from  the  body,  firm  pressure  with  the  fingers  was  made  in  the 
axilla,  forcing  the  head  toward  the  socket,  and  the  bone  slipped  into  its 
position.* 

In  the  Transactions  of  the  American  Medical  Association,  I  have  re- 
ported a  case  of  supposed  dislocation,  accompanied  with  a  fracture,  whick 
I  succeeded  in  reducing  on  the  eighth  day.* 

I  have,  however,  twice  failed  in  attempts  to  reduce  similar  dislocationii. 

The  first  patient,  John  Riley,  aet.  49,  was  admitted  to  Bellevue  Ho*- 
pital,  March  29, 1864,  having  received  the  injury  two  days  before.  Tk 
dislocation  was  subcoracoid,  and  the  humerus  was  broken  at  its  surgicil 
neck.  Having  placed  him  under  the  influence  of  ether,  assisted  by  D^- 
Stephen  Smith  and  several  other  surgeons  of  the  hospital,  I  attempted  to 
reduce  the  dislocated  bone,  but  after  a  trial,  prolonged  through  one  ^^ 
or  more,  the  effort  was  abandoneil. 

The  second  case  was  in  a  man  aged  about  forty  years,  who  was  admitt» 
to  Bellevue  Hospital  in  July,  1864,  with  a  dislocation  of  the  head  of  tM 
humerus  forwards,  and  a  fracture  of  the  surgical  neck,  of  four  veek» 

*  Boston  Med  and  Surg.  Journ.,  No.  1, 1828;  also,  Ainer.  Jouni.  Med.  Sci.,Ti^^«^^ 
p.  233. 

*  Richet,  Amer.  Journ.  Med.  Soi.,  vol.  xii.,  new  ser.,  p.  21»3,  fn>m  BuUelin^ 
Th^rap. 

'  Watson,  Amer.  Journ.  Med.  Sci.,  vol.  xvi.,  new  ser.,  p.  383. 

*  Op.  eit.,  vol.  ix.  p.  98. 
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ending.  A  j^iurgeon  liad  attempttMl  reduction  immediately  after  the 
"ipt  of  the  injury,  but  hnd  taile<L  We  found  the  fmcture  still  nn- 
Jiiit€*«l  iind  phteiii*x  him  under  the  influence  of  ether,  we  tried  faithfully, 
by  pusihing  nn*]  jmlliiig,  and  by  viirioim  other  nmno^uvreH,  to  re^luce  the 
dislocntion,  but  withtuit  success. 

The  fructurei*  united  in  both  ciLses  promptly,  and  attempts*  were  subse- 
ijuently  made  to  reduce  the  dislocation,  but  to  no  purptkse. 

Exiujiples  have  been  recorded,  however,  by  surgeons,  in  which  the  re- 
dueUon  hai*  been  accomplished  immediately,  and  without  much  diflicidty^ 
" T  Himple  presKure  ufion  the  head  of  the  fjone  wliile  tlie  |>atieiit  wiis  under 

e  intiuence  of  an  anivsthetic,  and  witliout  the  aid  of  extension  ;  indeed, 
it  is  quite  doubtful  whether  extension  in  these  cases  is  of  any  service* 
I  hare  already  said  tliat  I  have  once  succeetled  in  replacing  the  head  in 
itg  socket  after  tho  lapse  of  eiglit  days.  But  if  tlie  surgeon  were  to 
fiul  by  pressure  alone,  it  woidd  I»e  prof*er  to  employ  extension,  especially 
with  ab^luction,  and  manipulatiitn,'  In  the  event  of  a  failure  ly  these 
mean^^t  the  case  ought  to  he  treated  as  a  fracture,  and  the  earliest  periwi 
after  tlie  union  of  the  fragments  should  be  seized  upon  to  accomplisli  the 
ine«luction  of  the  dislocation.  The  occasional  success  of  the  older  sur- 
giKtns  by  this  method  is  sufficient  to  warrant  the  attempt. 

Compound  disloeutions  of  this  joint  will  be  discussed  in  a  septrate 
chapter  devoteil  to  the  ^enenil  considemtion  of  compound  dislocations  of 
alt  the  joints  conneeted  \^ith  the  long  bones. 

§  2.  DialocatioEs  of  the  Humerus  Forwards.     (Subcoracoid  and  Sub- 
clavicular/) 

CauBeit. — The  causes  of  this  dislocation  are  the  same  as  thc^se  wliich 
pmdiice  dislocation  downwards  into  the  axilla,  except  tluit  it  is  more 
likely  to  occur  in  a  fall  upon  the  elbow  or  u|»on  the  hand  when  the  line 
of  the  axis  of  the  arm  and  forearm  is  thrown  behind  the  body.  Where 
my  records  have  stated  the  cause,  it  has  been  ascribe*!  to  a  direct  blow 
upon  the  shoulder  sixteen  times,  and  to  a  fall  upon  the  hand  or  elbow 
only  twice.  If  it  is  the  result  of  a  direct  blow»  the  impulse  has  usually 
been  received  rather  upon  tho  back  than  upon  the  outer  side  of  the  heatl 
of  the  humerus;  or  the  upper  end  of  the  lione,  having  been  originally 
thrown  directly  downwards  upon  the  inferior  edge  of  the  scapula,  may 
have  been  made  to  assume  the  |M)sititm  forwards,  l>cncath  the  pectonil 
muscle,  io  consequence  of  the  peculiar  action  of  the  muscles*  or  of  the 
pciflitioQ  of  the  arm  in  an  attempt  to  rise.  By  this  latter  mode  of  expla- 
nation, the  disloc^ition  forwards  is  consecutive  only  upon  a  dislocation 
downwards. 

In  several  instances  which  have  come  under  my  notice  the  rlislocation 
has  been  due  to  muscular  action  alone.  In  one  example  the  dislocation 
o<'curred  ftequcntly  in  consequence  of  ej>ileptic  convulsions.  This  was 
in  the  |>erson  of  a  lad,  let.  18,  of  a  slender  frame  and  feeble  muscles. 
When  the  dislmmtion  had  t^iken  place^  he  was  frequently  able  to  reduce 
it  himself;  sometimes  he  wjls  obliged  to  call  upon  a  surgeon,  and  at 

I  Hartshornef  Cvk»e  tvducvii  by  ltIiiiiipu1iitioo«  Amer.  Joum.  MikI.  Sci,,  «lAti.  1866| 
pp,  273-4,  fn»ri>  Med.  Exjunincn 
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Other  times  he  left  it  out  a  day  or  two,  or  until  it  became  reduced  spo^ 
taneously.     This  spontaneous  reduction  generally  took  place  at  niglB:^ 
during  sleep.     At  the  time  he  called  upon  me  the  bone  had  been  chjt 
two  days,  and  he  could  not  reduce  it.     I  administered  chloroform,  t^ 
then  made  repeated  and  prolonged  efforts  at  reduction,  adopting  all  tk 
usual  modes  of  manipulation,  but  without  resorting  to  mechaniod  ap(£- 
ances.     The  father  now  refused  to  allow  me  to  proceed,  and  he  in« 
taken  home  with  the  bone  unreduced.     The  following  day  he  called  at 
my  office,  to  say  that  during  the  night,  while  asleep,  and,  he  thinks, 
while  turning  over  in  bed,  the  bone  suddenly  resumed  its  place. 

Drs.  Edward  L.  Pardee  and  Glover  C.  Arnold,  of  this  city,  have  re- 
cently met  with  a  case  of  simultaneous  dislocation  of  both  shouldon,  in 
a  man  set.  38,  caused  by  a  fall  from  a  carriage,  his  arms  being  extended 
in  front  of  him,  and  the  force  of  the  concussion  being  received  upon  his 
hands.  Both  of  the  dislocations  were  subcoracoid ;  and  they  were  easily 
reduced  by  Dr.  Arnold. 

Surgical  writers  occasionally  refer  to  similar  examples,  but  the  num- 
ber of  cases  of  double  dislocation  on  record  is  small.  Most  of  those 
recorded  have  happened  when  the  arms  were  extended  in  front  of  the 
body,  as  in  Dr.  Pardee's  case  just  cited;  and  the  dislocations  vere 
generally  subcoracoid. 

Pathology, — Omitting  for  the  present  to  speak  of  partial  dislocations, 
the  existence  of  which,  as  a  form  of  traumatic  dislocation,  I  am  pre- 
pared  to  question,  I  shall  proceed  at  once  to  describe  the  anatomic*! 
relations  and  the  various  lesions  which  generally  accompany  a  complete 
dislocation  forwards. 

Of  these  we  shall  observe  two  principal  varieties,  differing  mainly  io 
the  degree  or  extent  of  the  displacement. 

Thus  we  may  find  the  head  of  the  humerus  resting  beneath  the  cora- 
coid  process  (subcoracoid),  having  the  conjoined  tendon  of  the  short  head 
of  the  biceps  and  of  the  coraco-brachialis  lying  upon  its  anterior  sur&ce. 
while  its  posterior  and  outer  surface  rests  upon  the  venter  of  the  scapuli 
in  front  of  the  glenoid  fossa ;  in  which  position  it  has  usually  thrust  upc 
to  a  greater  or  less  extent,  the  belly  of  the  subscapular  muscle. 

Sir  Astley  Cooper,  Fcrgusson,  and  others,  when  mentioning  this  fonn 
of  dislocation,  call  it  a  "  dislocation  into  the  axilla ;  *'  by  Boyer  it  is  called 
a  ''  primary  luxation  forwards."     Dr.  Wood,  of  New  York,  has  reported 
an  example,  accompanied  with  a  fracture  of  the  neck  of  the  humerus, 
which  he  has  named  *'  dislocation  under  the  subscapularis  muscle."  The 
drawing  which  accomj)anied  the  report,  made  from  the  autopsy,  suffi- 
ciently shows  that  it  was  a  dislocation  of  the  sjime  character  as  th>t 
which   I  am  now  describing.^     Dr.   Parker  has   calleil  attention  to  % 
similar  case,  an  account  of  which  was  first  given  in  Reese's  edition  of 
Cooper's  Surgical  Dictionary.     The  head  of  the  humerus  reposed  in  the 
'* subscapular  fossa."-     By  Malgaigne,  Vidal  (de   Cassis),   and  others, 
this  is  called  a  subcoracoid  dislocation,  a  term  which,  as  being  more  di^ 
tinctive  and  appropriate  than  either  of  the  others,  I  shall  choose  to  aA^pt. 

>  Wood,  Now  York  Joum.  of  Med.,  Mav,  1860,  p.  282. 
'  Parker,  Ibid.,  Mart'h,  1852,  p.  187. 
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Iii  die  second  vuriety,  the  head,  hsivin*;  e,scfiped  finm  utidenietith  the 
ItofacoiJ  process,  is  made  to  a|ipioach  nearer  to  the  stt-rnum,  go  as  to 
l<i!>j»/y  itself  more  or  less  closehf  to  the  inferior  edge  of  the  claviele  (sub- 
Wavicular).     In  which  case  the  head  and  neck  will  he  phiced  behind  tlie 


Fio.  264. 


Fio,  285. 


Subcomooid  dislotiAtiun. 


SubclaFicuJur  dkloofttitm. 


lomli^  miuor,  und  also  behind  the  short  head  of  the  biceps  and 
[>riico-brachiali» ;  or  between  these  several  muscles  on  the  one  hand, 
ftd  the  serratus  magnus,  covering  the  second  and  third  ribs,  on  tljo 
hand* 

L'pon  the  appeaninces  which  accomjuiny  this  more  advanced  fonn  of 
si  oca  ti  on  writers   have    trenerallv  ba^ed  their  descriptions,   diagnosis, 
ument>  etc.,  of  fonvard  dislocations, 

either  form  of  the  accident,  the  deltoi*!,  with  the  supra-  and  infra- 
pi&atus,  is  grejulj  stretched,  and  the  two  latter  sometimes  torn ;  the 
ipularis  is  displaced  upwards  and  backwards,  while  its  teo<lou  is  in 
instances  completely  wrenched  troni  the  head  of  the  humerus,  Mr. 
sen  htis  seen  tlie  lesser  tubercle  itself  completely  broken  off  in  two 
bple^  of  this  accident  which  he  has  been  permitted  to  examine  after 
^xh^  Occasionally  the  axillary  nervc^s  are  carried  forwards  with  the 
of  the  bone  ;  and  in  this  case  the  pain  produced  by  their  being  thus 
ed  upon  is  even  greater  than  iji  dislocations  into  the  axilla, 
this  accidejit,  as  in  dislocation  downwards,  the  long  head  of  the 
Seeps  is  s^jmetimes  broken ;  the  circumflex  nerve  may  be  contused  or 
iptured,  an<l  the  capsule  is  generally  torn  very  extensively. 
Sytnptoms. — If  the  dislocation  is  subclavicular  (Fig.  285),  a  deprcs- 
[>il  exists  nmler  the  outer  end  of  the  acromion  process,  extending  also 
iderneath  its  posterior  margin  ;  the  elbow  hangs  away  from  the  body, 
a  little  backwards :  the  axis  of  the  limb  is  much  changed,  being 
:>wn  inwards  in  the  direction  of  the  middle  of  the  clavicle,  the  whole 
juclining  moflerately  to  the  same  side ;  there  is  also  more  or  less 

'  Ericlisen,  Science  and  Art  of  Surgery,  2d  Anier.  ed.,  (>»  260. 
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inability  to  move  the  arm,  especially  in  a  direction  forwards  or  oatwiids; 
a  fulness  is  seen  underneath  the  clavicle,  and  to  the  sternal  side  of  the 
coracoid  process,  occasioned  by  the  head  of  the  humerus,  the  head  dot- 
ing  with  the  shaft;  the  arm  is  lengthened.  To  these  we  may  add  die 
common  sign  of  all  dislocations  of  the  humerus,  mentioned  by  DngiB* 
viz.,  the  impossibility  of  placing  the  hand  upon  the  opposite  shouMer 


Fig.  286. 


Showing  untorn  posterior  half  of  capsule  in  subcoraooid  dislocation  of  hameras.    (Guaa.; 


while  at  the  same  moment  the  elbow  is  made  to  touch  the  front  of  the 
chest. 

If  the  dislocation  is  forwards,  but  subcoracoid,  the  head  of  the  bone 
will  be  found  below  this  process  and  deep  in  the  anterior  margin  of  the 
axillary  fossa.  It  cannot,  therefore,  be  so  distinctly  felt ;  but  the  other 
signs  are  the  same  as  in  the  dislocation  forwards  under  the  clavicle,  ex- 
cept that  the  arm  is  usually  longer  than  the  opposite  arm. 

Prognosis. — While  on  the  one  hand  experience  has  shown  that  tbe 
axillary  nerves  and  artery  are  less  liable  to  suffer  serious  and  permanent 
injury  than  in  dislocation  downwards  (subglenoid),  and  that  the  capsule, 
with  the  tendinous  and  muscular  tissues  about  the  joint,  are  no  more 
liable  to  laceration — on  the  other  hand,  the  difficulty  of  reduction  ha* 
been  often  increase<l,  and  consequently  a  large  number  of  examples,  in 
proportion  to  the  actual  number  which  occur,  have  been  left  unreduoiHl. 

Dr.  Norris  relates  a  case  which  the  surgeon  who  was  first  chilled  sup- 
posed to  be  a  mere  contusion,  but  which,  on  being  admitteil  to  the  Penn- 
sylvania Hospital,  three  months  after  the  accident,  was  found  to  be  a 
dislocation  forwards  under  the  clavicle.     The  arm  was  almost  useless. 
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Dr.  Norris  made  extension  and  counter-extension  with  compound  pulleys 

nearly  an  hour,  but  to  no  purpose ;  and  finally,  at  the  request  of  the 

patient,  the  attempt  was  given  over.^ 
lVe(Mtment, — The  same  rules  of  treatment  which  I  have  established  in 

relation  to  dislocations  into  the  axilla  (subglenoid)  will  be  found  to  be  ap- 
plicable to  this  dislocation ;  with  the  exception  that  the  position  of  the  arm 
in  manipulation,  or  in  extension,  will  be  at  first  somewhat  in  a  line  back- 
wards, and  that  our  efforts  will  frequently  have  to  be  continued  with  more 
perseverance,  although  with  less  fear  of  injury  in  consequence  of  supposed 
adhesions  between  the  artery  and  the  adjacent  tissues.  The  extension  also 
mast  always  be  made  downwards  and  outwards,  if  the  dislocation  is  sub- 
clavicular, until  the  head  of  the  bone  has  escaped  from  beneath  the 
coracoid  process ;  we  may  then  pull  directly  outwards  or  even  upwards, 
while  at  the  same  moment  pressure  is  made  with  the  hand  upon  tlie  head 
of  the  bone  in  the  direction  of  the  socket,  and  the  arm  is  rotated  inwards. 

Fig.  287. 


Sabcoracoid  dislocation. 


If  the  dislocation  is  subcoracoid,  our  modes  of  procedure  need  scarcely 
Tary  in  any  respect  from  those  which  I  have  recommended  for  disloca- 
tions into  the  axilla. 

Professor  Gunn,  of  Chicago,  having  in  mind  the  probable  resistance 
offered  by  the  posterior  and  untorn  portion  of  the  capsule,  directs  that, 
in  the  subcoracoid  dislocation  an  assistant  shall  fix  the  shoulder  while 
the  surgeon  raises  the  arm  to  a  horizontal  position,  carries  it  backwards, 
rotates  it  externally,  and  draws  it  into  position.^ 

*  Norris,  Amer.  Journ.  Med.  Sci.,  vol.  xxv.  p.  279. 

*  Gunn,  loc.  cit. 
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Professor  Giinn  does  not  fail  to  observe,  however,  that  this  method 
does  not  always  succeed,  owing,  as  he  thinks,  and  as  others  have  suggested 
before,  to  the  fact  that  the  head  has  slipped  through  a  narrow  rent  in  the 
capsule.  The  same  thing  happens  occasionally,  he  believes,  in  other 
dislocations  of  the  shoulder.  To  shoulder  dislocations  complicated  by 
this  peculiar  pathological  condition,  he  applies  the  term  "  anomalous." 
"  The  escaped  head,"  says  Professor  Gunn,  "  under  such  circumstances, 
would  be  firmly  grasped  by  the  edges  of  this  fissured  opening  in  the 
capsule,  in  such  a  manner  as  to  foil  all  mere  manipulatory  efforts^  I 
have  three  times  encountered  what  I  have  considered  to  be  this  state  of 
the  parts.  In  one  case  it  was  my  fortune  to  be  able  to  demonstrate  the 
correctness  of  these  views.  It  was  an  old  forward  dislocation,  wh«i, 
after  breaking  up  the  adhesions,  I  was  unable  to  cause  the  head  to  reenter 
the  socket.  The  uselessness  of  the  arm  and  the  necessity  of  relief,  owing 
to  the  dependence  of  a  family  on  this  arm,  induced  me  to  cut  down  upon 
the  dislocated  head,  when  1  found  the  condition  above  described.  I 
freely  divided,  with  a  bistoury,  one  border  of  this  slit  in  the  capsule,  and 
replaced  the  head  in  the  glenoid  fossa.  This  experience  was  before  the 
era  of  antiseptic  precaution,  and  although  a  prolonged  suppurative  history 
followed,  a  final  satisfactory  recovery  was  realized. 

''The  other  two  cases  were  recent  axillary  luxations  in  which  no 
manipulatory  effort  was  sufficient  to  alter  the  relation  of  the  displaced 
head  to  the  socket.  Free  rotation,  backwards  and  forwards,  through 
nearly  all  the  three  hundred  and  sixty  degrees,  failed  to  enlarge  the 
opening  sufficiently  to  permit  reduction.  Resort  was  then  had  to  the 
compound  pulley,  and  extension  carrieii  to  the  ultimate  verge  of  temerity 
produced  signs  of  laceration  of  ligamentous  structures,  but  no  snap  of 
reduction.  Extension  was  discontinued,  and  then  simple  manipulatitHi 
reduced  the  luxation  at  once." 

Professor  Gunn  must  permit  me  to  say,  that  while  I  do  not  doubt  that 
"buttonholing"  the  head  is  sometimes  a  cause  of  the  irre<lucibility '^f 
recent  shoulder  dislocations  by  the  ordinary  methods  of  manipulation, 
yet  it  is  not  plain  to  me  that,  in  the  case  of  the  ancient  dislocation  cited 
by  him,  the  bands,  which  being  cut  permitted  the  bone  to  return  to  i^ 
socket,  were  not  supplementjiry  or  adventitious  structures.     Nor  am  ^ 
prepared  to  admit  that  in  all  recent  cases,  where  well-directe<l  manipul*" 
tion  does  not  effect  reduction,  the  impediment  consists  solely,  or  in  au 
cases,  in  a  buttonholing  of  the  head.     Nor  do  I  understand  that  tlu^ 
distinguished  surgeon  intends  to  say  so,  although  his  language  might 
perhaps  admit  of  this  construction. 

The  plan  adopted  in  the  following  case  has  been  found  sufficient    >d 
several  examples  of  subcoracoid  dislocation  : 

Mr.  McA.,  of  Buffalo,  iiet.  73,  moderately  muscular,  fell  through  » 
trap-door,  striking  upon  his  right  elbow,  and  dislocating  the  humei^ 
forwards.     Within  two  hours  after  the  accident,  I  found  the  head  of  f  "^ 
bone  resting  under  the  coracoid  process,  where  it  could  be  distinctly  ^^ 
and  seen.     There  was  a  marked  depression  under  the  acromion  pro<^ 
and  the  arm  was  carried  out  from  the  body  and  slightly  back,    li^^?! 
not  suffered  much  pain.     The  patient  was  seated  in  a  chair,  and  ^"* 
Dr.  Lemon,  who  was  at  that  time  my  pupil,  supported  the  acromion  P'^^ 
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vv»^  1  pu^lu  d  ilie  lifinl  of  tLe  liumevus  outwardH  lo^Mircl  the  mx*kt't  with 
inj  Irft  hjiiitl,  wliile  witli  my  right  I  pulled  goiiily  upon  the  ami  in  the 
dinn'tioh  of  tht*  nxls  of  ihe  hody.  After  about  hventy  ^ecunds  it  slid 
suddridy  iuto  its  plare  witii  an  aiitlible  isiiMp. 

?^iinple  nmiiipidjuioii  sdone  will  also  be  found  sufficient  in  many  cases 
of  s^iiltcisiviruliir  diHloi:iilioli, 

A  German*  8itneon  (jrennaH,  set.  21,  fell  upon  an  icy  sidewalk,  and 
dis^located  his  right  humerus  under  the  chivich?.  We  fotind  him  about 
an  hour  after  the  aecidcnr,  sitting  with  hi8  hc^d  inclined  to  his  right  side, 
and  supiK>rting  his  ellx>w  with  his  left  bnud.  A  marked  depression  ex- 
ii^ted  under  the  outer  end  of  the  acroujion  prwess,  and  instead  of  the 
%ii>ui\]  fulness  there  wais  a  flatnoj^s  under  the  process  behimh  The  elbow 
wai?i  earrial  out  from  the  body,  and  very  slightly  backwanls.  While  Dr. 
BoardmHn  supportefl  tlie  acix)niion  process  I  lifted  the  elbow  from  the 
side,  carrying  it  first  upwards  and  backwards,  and  then  forwards,  making 
thus  a  !*hort  detour  with  the  arrn,  and  when  the  manti^uvre  was  nearly 
completed  the  bone  slid  into  its  soi^ket  with  a  slight  snap.  No  extension 
was  used,  and  no  more  force  employed  than  wju*  sufficient  to  lift  and 
rotate  the  arm.  He  was  not  at  the  time  of  the  reduction  faint,  nor  were 
his  muscles  relaxed  from  any  other  cftuse, 

More  than  once  I  have  acoompliahed  the  reduction  by  extension  made 
directly  upwards*  as  in  the  following  example: 

A  gentleman^  forty-five  yeai-s  of  age,  had  his  left  shoulder  disltx'ated 
forwardii  under  the  clavicle  in  a  railroad  collijiion,  on  the  8th  of  October, 
1858.  A  younc  surgeon  Iiad  been  making  extension  in  variou8  ways  for 
half  axi  hour*  wdien,  by  placing  my  foot  upon  the  top  of  the  scapula  aud 
drawing  the  arm  directly  upwards,  I  accomplished  tlje  reduction  itunie- 
diately  ami  without  much  eflbrt.  Six  months  after  the  accident,  I  found 
the  deltoid  nniscle  considerably  wasted,  and  he  was  still  unable  to  raise 
his  arm  to  a  right  angle  with  the  body, 

I  have  in  this  way  also  reduced  a  (lisloaition  which  had  existe<l  seven- 
teen days,  the  nature  of  the  accident  having  been  misunderstood  by  the 
attending  surgeon.  The  man  wtLs  twenty*three  years  old,  and  ijuite 
muscular.  The  dislocation  had  been  produced  by  a  severe  blow  received 
directly  upon  the  siioulder^  and  the  arm  wns  still  considerably  swollen 
and  very  tender.  The  reduction  was  accom|dishai  in  a  few  seconds  while 
the  patient  was  under  the  influence  of  eldorolwm,  by  my  haiHls  alone, 
aided  only  by  the  j)reftsure  of  the  foot  upon  the  top  of  the  scajuila.  The 
method  adopted  successful ly  in  both  of  the  preceding  caae«,  nameh% 
pulling  directly  upwards*  ought  generally  to  be  considered  a  last  resort, 
inasmuch  as  it  especially  exposes  the  axillary  artery,  vein,  and  nerves  to 
injury. 

In  December,  1857,  Dr.  White,  of  Buffalo,  and  myself,  reduced  a  sub-i 
clavicular  dislocjit ion  of  the  right  shoulder,  which  had  existed  sixty  day^ 
in  n  man  sixty-eight  years  of  age.     llie  surgeon  who  fiiNt  saw  tfie  n^arJ 
thniight  it  wns^  only  a  sprain  or  u  severe  bruise.     When  he  came  tJ 
Buffalo,  the  whole  limb  was  enormously  swollen,  and  neither  Dr.  WhitJ 
n(»r  myself  had  much  expectation  of  acrnujplishing  a  rc<lu(*tion  withuii 
u  resort  to  pulh'vs  and  amesthetics.     He  was,  however,  placc<l  upon  til 
floor,  and  after  extension  made  for  al)out  half  ait  hour,  during  which  tiif 
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we  had  pulled  the  arm  in  various  directions,  upwards,  outwards,  and 
downwards,  I  at  last  succeeded  while  my  heel  was  placed  in  the  axill*, 
and  while  the  limb  was  undergoing  a  slight  rotation.  2fo  anieethetie 
was  employed. 

Dr.  M.  C.  Cuykendall,  of  Bucyrus,  Ohio,  informs   me  that  he  hi 
recently  reduced  a  subclavicular  dislocation  on  the  sixty-fourth  day,  in  a 
man  6^  years  old,  by  the  following  method:  "As  a  last  resort  I  secnwd 
the  pulleys  to  the  arm  above  the  elbow,  making  the  counter-extenaon 
with  Skey*s  knob  in  the  axilla,  flexed  the  arm  and  made  extension  dom- 
wards  and  forwards ;  and  when  well  extended  I  moved  his  body  under 
the  pulley  ropes,  so  as  to  bring  the  arm  forcibly  across  the  breast ;  tha,     1 
keeping  up  the  extension,  I  had  Dr.  Richey  place  his  knee  upon  the  top      ' 
of  the  scapula,  and  lock  his  fingers  around  the  elbow,  while  1  placed  mj 
knee  against  the  elbow  and  locked  my  fingers  around  the  top  of  the 
scapula,  and  directing  the  extension  removed,  we  forced  the  bone  upwards 
and  outwards  to  its  sockets  ;**  adhesions  were  felt  to  give  way,  and  the 
restoration  of  the  bone  was  found  to  be  complete. 

It  will  be  understood  that  this  method  did  not  succeed  until  after 
repeated  and  long-continued  efforts  h^d  been  made  by  other  methods, 
such  as  pulling  down,  pulling  out,  and  pulling  directly  up.  Dr.  Cuy- 
kendall informs  me  that  this  is  the  second  time  he  has  succeeded  io 
"completing"  the  reduction  of  old  dislocations  of  the  shoulder  by  thto 
manoeuvre. 

These  several  cases  are  mentioned  that  the  surgeon  may  understm^ 
how  impossible  it  is  always  to  establish  absolute  and  invariable  rules  o* 
procedure  which  shall  be  applicable  to  every  accident  of  this  characteT"- 
The  method  which  will  succeed  readily  in  one  case  may  fail  completely 
in  another,  although  belonging  to  the  same  class,  and  not  apparently 
differing  in  its  anatomical  relations.  Before  relinquishing  the  attempt-, 
we  ought  to  have  put  into  requisition  all  the  expedients  which  thee^:- 
perience  of  other  surgeons  has  shown  to  be  worthy  of  a  trial. 

During  the  year  1865,  two  ancient  subcoracoid  dislocations  cameimd^^i' 
my  observation  at  Bellevue  Hospital.     One  of  these  cases,  in  the  person 
of  James  Thompson,  jet.  49,  had  existed  two  years  or  more.     Hew  ma? 
employed  about  the  hospital  as  a  carpenter,  and  had  a  tolerably  useftii 
aim.     The  second,  in  the  person  of  Rosanna  Casey,  set.  32,  had  existed 
six  weeks  when  she  was  admitted.     Various  attempts  had  been  made  to 
reduce  the  dislocation  before  admission.     During  the  week  following  ber 
admission,  an  attempt  was  made  at  reduction  by  Dr.  Verona,  an  intellJ- 
gent  house  surgeon,  subsequently  by  Dr.  James  R.  Wood,  and  at  the  end 
of  three  months  the  attempt  waj*  made  by  myself,  before  the  class  of 
medical  students,  the  patient  being  each  time  under  the  influence  of  an 
anjesthetic.     She  was  finally  discharged  with  the  bone  still  unreduced. 

Mary  Coffee,  net.  46,  was  admitted  also  to  the  Charity  Hospital  'd 
Feb.  1864,  with  the  same  dislocation,  which  had  existed  six  months, 
having  been  mistaken  at  first  for  a  fracture.  I  found  her  arm  free  ironi 
swelling  or  paralysis,  and  moving  quite  freely  in  its  new  socket,  and  u^ 
clined  to  make  any  attempt  at  reduction. 

July  28,  1873,  an  Irishman,  about  40  years  of  age,  was  admittc"  *| 
St.  Francis's  Hospital  with  a  subcoracoid  dislocation  of  the  humero^ ' 
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eight  or  nine  weeks*  standing.     The  surgeon  wlio  fii-st  saw  him  bi^Iieved 

that  he  reduced  the  dislocation,  but  several  weeks  later  he  found  it  was 

_     n  out  of  place,  and  he  tried  ineffectually  to  reduce  it,     My  own 

^,  continued  for  an  hour  or  more,  were  equally  unsuccessful. 

Tlic  twr»  following  cases  are  recorded  in  i»rder  that  they  may  illustrate 

tlic  apparent  inutility  of  ii  successful  reduction  in  sonie  cuses. 

William  E,  Disbrow,  of  Bridgeport,  Conn.,  receive<l  a  .^uhcoracoid  dis- 
U»ciilion  of  the  right  ami,  in  consequence  of  a  violent  and  direct  blow, 
May  9,  187*).  Dr.  (ieorge  Lewis,  of  Bridgeport,  a  very  intelligent  sur- 
geon, reduced  the  dislocation  within  half  an  hour,  the  patient  being 
under  the  influence  of  ether.  The  restoration  of  the  bone  %vas  complete, 
liud  attended  with  an  audible  sound.     The  arm  was  subsequently  very 

Cinful,  and  at  the  end  of  three  weeks  Mr.  Disbrow  coosiulted  a  "'natural 
ne-«€tter/*  who  manipulated  the  limb  violently,  and  perhaps  dislocated 
it.  July  0,  1870,  eight  weeks  after  the  original  accident,  I  found  the 
bone  unreduced,  and  in  the  presence  of  a  number  of  medical  gentlemen 
at  Charity  Hospital,  eflected  reduction.  The  patient  wa^s  anjcsthetized, 
and  the  reduction  was  accompli.^hcd  only  after  considerable  extension 
and  manipulatiiui  had  been  practised  ;  the  return  of  the  bone  to  it«  socket 
being  accompanied  with  a  grating  sensjition.  A  thick  pad  was  then  placed 
in  the  axilla,  and  the  aim  and  foreann  secured  across  the  front  of  the 
chest.  Mr.  Disbrow  remained  under  observation  for  some  time ;  but  it 
was  soon  evident  that  the  head  of  the  bone  was  grailually  receding  from 
^  e  socket,  and  that  he  was  not  to  have  a  very  useful  limb. 

Jan.  10,  187o,  Leonard  Ball,  let.  40,  was  thrown  from  a  carriage  at 
Norwich,  Conn.,  causing  a  subcoracoid  dislocation  of  the  left  arm.     rive 

'  ilays  later  Dr.  Patrick  Cassidy,  of  Norwich,  reduced  the  dislocation,  the 
reduction  being  accompanie<l  with  a  grating  sensation.     Fom*  days  later 

'  Dr.  Cassidy  found  the  arm  again  dislocated,  and  he  again  reihiced  it. 
Feb,  lltli,  thirty-two  days  after  the  original  accident,  the  ami  was  ex- 
amined  by  myself  and  other  visiting  surgeons  at  Bellevue.  Some  of  the 
gentlemen  doubted  whether  it  might  not  be  a  fracture  of  the  surgical 

I  neck  of  the  sca[>ula.  In  my  opinion  it  was  a  dislocation.  On  the  same 
day  before  the  class,  and  under  ether,  I  effected  reduction  by  manipu- 
lation, very  little  extension  being  employed.  The  arm  was,  however, 
manipulated  iti  various  thrcctions,  and  considerable  adhesions  were  torn 

I  before  success  wa5  attained,  the  bone  returning  to  its  swket  suddenly, 
and  with  a  grating  sensation,  while  the  heel  was  in  the  axilla,  and  I  was 
pulling  moderately  upon  the  arm.  No  one  doubte<l  the  fact  of  reduc- 
tion; the  arm  was  now  done  up  fis  in  the  preceding  case,  ami  the  patient 

^^emanded  to  his  ward. 

^B    A  few  days  later  I  found  the  head  of  the  bone  had  receded  from  its 

^^^eket,  and  was  evidently  tending  to  assume  the  position  in  which  I  first 

^^aw  it ;  and  the  motions  of  the  joint  were  very  limited,  lie  was  dis- 
diarged  from  the  hospital  after  two  or  three  weeks,  and  I  have  not  seen 
him  since. 

It  is  quite  probable  that  among  the  successful  ciises  of  reduction  of  old 

slocatjons  t^f  the  shoulder,  re]:»f»rted  from  time  to  time,  many  have  com- 

ileted  their  history  in  a  similar  manner.     Possibly  there  may  have  been 

fach  of  these  examples  a  fracture  of  the  inner  lip  of  the  glenoid  cavity, 
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a  condition  which  has  been  verified  in  several  autopsies  of  old  shoulder 
dislocation. 

The  rapid  changes  which  ofton  take  place  in  the  socket,  and  in  die 
condition  of  the  adjacent  tissues,  may  also  account  for  the  difficulty  whidi 
we  often  experience  in  reducing  these  dislocations,  and  of  retaining  tlum 
in  place  aft;er  reduction.  In  Professor  Lister's  case,  already  referred  to, 
at  the  end  of  seven  weeks  there  was  a  complete  socket  formed,  smooiL 
cartilaginous,  and  partly  bony;  and  strong  fibrous  bands  had  formed 
between  the  coracoid  process,  the  surgical  neck  of  the  humerus,  and  tke 
axillary  artery,  containing  a  spiculum  of  bone. 

In  the  case  of  a  woman  whose  shoulder  had  been  dislocated  six 
weeks,  sent  to  me  Nov.  8,  1880,  by  Dr.  Payne,  of  this  city,  I  lii 
unable  to  effect  reduction.  During  the  examination  a  well-maned  exos- 
tosis was  felt  upon  the  ribs  near  where  the  head  of  the  humans  lii 
resting ;  and  I  have  already  related  the  case  reported  by  Mr.  Annandale, 
in  which,  in  a  dislocation  of  six  weeks,  while  practising  resection,  be 
found  the  head  of  the  humerus  united  to  the  ribs  by  fibrous  and  boij 
tissues. 


§  3.  Dislocations  of  the  Humerus  Backwards.    (Subspinoni.) 

This  form  of  dislocation  has  been  seldom  met  with.  Only  two  ct««, 
according  to  Sir  Astley  Cooper,  occurred  in  Guy's  Hospital  in  thim- 
eight  years ;  but  in  the  last  edition  of  Sir  Astley  Cooper's  treatise  on 
Fractures  and  Dislocations^  edited  by  Bransby  Cooper,  nine  cases  are 
mentioned.^  Sedillot,^  Malgaigne,  Desclaux,^  Van  Buren,*  W.  Parktf.* 
Lepelletier,*  Trowbridge,^  Physick,  Snyder,®  Stephen  Smith,  and  mjseK 
have  each  seen  one  example.  Examples  have  also  been  seen  by  Dupuv- 
tren,  Arnolt,  Best,  Levacher,  Berard,  Fizeau,  Velpeau,  Fergusson,  Kire- 
bride,^  and  by  Rogers.^^ 

To  these  the  researches  of  Poinsot"  have  added  the  obsenation?  of 
Ljicaussade,  Ph.  Boyer,  Goyrand,  Alaboissette,  Enright,  Laugiff. 
Bouisson,  Piel,  Markham,  D.  AloUiere,  Ball,  C.  Perier,  Desprfe,  Dupliy. 
Sebilleau,  Schmidt,  and  Tillaux. 

Dr.  Stephen  Smith's  case  was  seen  by  myself  ten  days  after  theatfj* 
dent,  by  courtesy  of  Dr.  Smith.  The  patient,  John  Creswell,  »t.  •»• 
fell  down  a  flight  of  stairs  Sept.  11,  1881,  striking  on  the  front  of  be 
shoulder.  A  surgeon,  who  saw  him  a  few  hours  after,  thought  it  w«s 
simply  a  bruise.  Sept.  21,  he  was  an  inmate  of  Bellevue  HospitJ- 
The  head  of  the  humerus  could  be  distinctly  seen  in  its  new  position,  aiw 
there  was  a  marked  depression  under  the  acromion  process,  especially  id 

*  A.  Cooper,  op.  cit.,  p.  852. 

2  S<?dillnt,  Amer.  Journ.  of  Med.  Sci.,  vol.  xiii.  p.  551,  Feb.  1884. 

»  Desclaux,  New  York  Journ.  of  Med.,  Nov.  1851,  p.  109,  from  Revue  M^i<»^'' 

*  Van  BuH'n,  Ibid.,  Nov.  1851,  p.  110. 
6  PnrkcT,  Ibid.,  March,  185*2,  p.  18C. 

*  Lopelletier,  Anier.  Journ.  Med.  Sci.,  vol.  xvi.  p.  526,  from  Arch.  G^n..  Nov.  l"*^** 
'  Trowbridj^e,  Boston  Med.  and  Surg.  Journ.,  vol.  xxvii.  p.  99. 

^  Gibson's  Surgery.  ^  New  York  Journ.  Med.,  March.  lSo2. 

^^  Amer.  Med.  Times,  November  0,  1801,  vol.  v.  p.  303. 
"  Poinsot,  French  ed.  of  this  treatise,  p.  800. 
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[)nt.  The  elbow  hnfig  very  slightly  froDi  the  hotly,  and  seun*ely  more 
jrwanl*?  than  the  opposite  elbow.  He  could  can-y  it  foi-ward.*  pretty 
rcely,  and  i\  liltle  out*  but  he  could  not  carry  it  back.  He  ?<uffere<l  very 
Jttle  pain,  find  there  was  no  swelling  of  the  arm  or  bund.  On  the  fol- 
awing  day  Dr.  8inith  reduced  the  (lislocation  en.sily,  by  pullin;^  the  ami 
>rwiinis,  and  at  the  same  time  pushing  upon  the  bond  from  behind.  Dr. 
litii  informs  me,  however,  that  the  bone  became  diHplaced  on  the  fol- 
^wiiig  day;  but  that  it  was  easily  reduced,  and  afterwanb  remained  in 

t^auat'tt. — One  of  the  patients  mentioned  in  Mr.  Coo))er*s  bo()k  had  his 
oubler  di^lorate^l  backwards  in  an  epileptic  eonvidsion;  one  bud  fallen 
ipon  his  shoulder;  another  met  with  the  accident  while  pushing  a  person 
iolently  with  the  arm  elevated  ;  and  a  fourth,  seen  by  Coley,  was  '*  pulled 
wn  by  a  calf  which  he  was  driving,  a  cord  having  been  tieil  to  one  of 
e  calrs  legs,  and  being  behl  fiist  by  the  man's  hand,"  Markham's 
tient  being  thrown  frcun  his  horse  and  holding  upon  tlie  bridle  with 
is  right  hand,  the  arm  wai*  drawn  forcibly  upwards.  Despres's  patient 
d  his  left  arm  engaged  in  the  collar  of  his  hoi^se,  when  the  animal 
ifting  his  head  suddenly  threw  his  mm  upwards.  Hell's  patient,  a 
iner,  vet,  18,  had  been  caught  in  an  eartb-slide  when  his  arm  was 
extended  upwards.  My  own  patient,  Frederick  Kretner.  had  his  arm 
i'rniLdjt  in  machinery  on  the  14th  of  January,  l*<ij<l  Tlie  dislocation 
«;t-  discovered  when  I  was  preparing  to  amputate  the  arm  soon  after 
I  the  accident  occuired.  Pile's  patient,  a  woman,  had  her  arm  forcibly 
^^wi»ted  by  her  husband  during  an  altercatton,  Desclaux's  patient  fell 
^Hrom  a  height  with  bis  arm  in  front  of  him.  llie  same  was  the  fact  with 
^«Iollicre's  patient,  except  that  the  fall  was  upon  the  sidewalk.  In  the 
^^a^e  seen  by  Dr.  Parker,  of  New  York,  a  w4man,  let.  t5U,  had  fallen  for- 
w^ards  and  struck  upon  the  outside  of  her  elbow,  arm,  and  shoulder.  No 
attempt  was  made  to  reduce  it  until  the  fourteenth  day.  she  not  having 
for  some  time  calle<i  the  attention  of  any  surgeon  to  its  condition.  Trow- 
bridge's patient  was  thrown  from  a  horse,  striking  on  the  palm  of  bis 
banal  With  the  patient  of  Perier  the  dislocation  was  recuiTent,  but  It 
occurred  in  the  first  instance  during  an  epilejitic  fit. 

Pnthohg^if.- — Mr,  Cooper  has  given  us  a  careful  account  of  the  flis- 
s<M;tion  in  the  case  of  Mr.  Complin,  already  alluded  to,  wliose  ann  had 
been  dislocate*:!  by  muscular  spasm.  This  gentleman  was  fifty -two  years 
of  age,  aiid  had  been  subject  to  epileiitic  fits,  in  one  of  which  the  shoulder 

Iwas  dislocated.  Many  atlenijjls  were  made  to  retluce  it,  but  altboagh  it 
seemed  to  be  easily  dniwn  into  its  socket  liy  extension  merely,  yet.  as 
fioon  as  tlie  force  ceased,  the  besid  of  the  bone  slip)»e<i  again  upon  the 
don»um  scapula*,  and  in  this  situation  it  wa^  finally  ]>ermitted  to  remain 
until  his  death,  which  did  not  take  place  until  five  years  after*  In  the 
meantime  lie  was  able  to  move  the  limb  but  \&ty  slightly,  so  diat  his  arm 
wn,s  almost  useless. 

Mr,  f'ooper,  to  whom  the  ann  was  sent  after  death,  found  the  bead  of 

the  iMuie  resting  under  the  sj>ine  of  the  scaiiula.  and  against  the  posterior 

ilge  of  the  glenoid  fossa,  where  it  had  fiirnicd  a  slight  depression,  and 

e  head   itself  had  become  somewhat  changed  in  form  by  al>sorption. 

he  tendon  of  the  subscapularis  muscle  atul  the  internal  portion  of  the 
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capsular  ligament  were  torn  at  the  point  where  the  muscle  was  inserted, 
but  the  greater  portion  of  the  capsule  remained,  having  been  pressed  bid 
by  the  head  of  the  bone.  The  snprasinatus  was  stretched,  while  the 
infraspinatus  and  teres  minor  were  relaxed.  The  long  head  of  thebieifi 
was  elongated,  but  not  ruptured.  The  glenoid  fossa  was  rou^  m 
irregular  upon  its  surface,  the  cartilage  being  absorbed. 

The  fact  that  the  bone  would  not  remain  in  place  when  reduced,  ih 
explained  by  the  rupture  of  the  subscapularis,  and  the  consequent  ks 

of  antagonism  to  the  action  of  the  a- 
Fig.  288.  iraspinatus  and  teres  minor.^ 

The  accompanying  drawing  »& 
copy  of  that  furnished  by  Mr.  Coopci^ 
to  illustrate  the  position  occupied  bf 
the  bone. 

I  ought  to  mention  that  this  cm 
has  been  regarded  by  Vidal(de  Canift), 
Malgaigne,  and  others,  as  only  siAa- 
cromial,  and  as  a  variety  of  Uie  dis- 
location backwards,  differingfinom  thi 
in  which  the  head  of  the  bone  oeci- 
pies  a  position  underneath  the  spin. 
But  as  I  can  see  no  difference  exM^ 
in  the  degree  or  extent  of  the  dis- 
placement, I  prefer  not  to  regard  tks 
Subspinous  dislocation.  distinction  made  by  these  snigeons. 

Laugier,  who  dissected  a  recent 
case,  found  the  tendon  of  the  subscapularis  torn  from  its  attachmeat 
The  same  was  tlie  fact  with  the  supraspinatus,  and  the  head,  having 
passed  between  the  infraspinatus  and  the  teres  minor,  lay  exposed  under 
the  deltoid. 

In  Malgaigne's  case  the  infrascapularis  was  intact ;  but  tlie  greitff 
tuberosity  was  torn  ofl',  and  remained  attached  to  the  infra-  and  flipn- 
spinatus  muscles.  The  head,  having  passed  between  the  teres  minor iwl 
the  infraspinatus,  was  situated  under  the  deltoi<l,  below  the  postenoc 
angle  of  the  acromion,  one-third  of  the  articular  surface  overhanging  tl»« 
glenoid  cavity. 

Perier  dissected  the  arm  of  an  epileptic  woman  who  had  been  subject 
to  recurrent  backward  dislocation.  The  capsule  was  not  ruptured;  tw 
outer  margin  of  the  glenoid  cavitj"^  was  partially  absorbed;  the  bead  bj 
slightly  overhanging  the  glenoid  cavity  under  the  acromion  process,  oi 
was  greatly  changed  in  fonn  and  texture. 

Kronlein  describes  a  specimen  contained  in  the  Museum  of  the  Cto^ 
at  Berlin,  in  which  the  head  had  rested  just  back  of  the  glenoid  cavity, 
where  it  had  formed  for  itself  a  complete  bony  socket. 

Si/mptomB, — The  signs  of  this  accident  are,  a  projection  under  tw 
spine  of  the  scai)ula,  ])roduced  by  the  head  of  the  bone,  the  head  bflBJ 
obedient  to  the  motions  of  the  arm ;  a  corresponding  tlepression  in  W 
and  under  the  outer  extremity  of  the  acromion  process;  a  wide  sj*^ 

^   Sir  Astley  Cooper,  op.  oit.,  p.  364 
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iietween  the  head  of  the  bont"  an*!  the  coracoitl  process,  into  which  the 

PI'S  may  be  pushed  ileeply;    the  axis  t»f  the  shaft  of  the  hiimenis 

cieil  upwards  and  outwards  toward  a  point  posterior  to  the  glenoid 

The  forearm  is«  usually  uarrieil  forwards  across  the  chest,  and  the 

rotate*  1  inwards,  unless  the  siibseapularis  muscle  is  torn.     Im- 

bility  exists,  but  the  motions  of  the  arm  are  not  generally  so  much 

iiire<l  as  in  either  of  the  other  dislocations;  and  finally,  as  in  all 

er  dislocations  of  the  humerus,  the  hand  cannot  be  laid  upon  the 

site  shoulder  while  the  elbow  touches  the  front  or  side  of  the  chest. 

iParker*s  case  the  elbow  was  thrown  outwards,  although  tlie  arm  was 

ried  very  much  across  the  chest.     In  Smith's  case  the  ann  was  nearly 

tical.     Deaclaux*s  patient  held  his  hand  upon  his  head,  with  his  arm 

izontuHy  across  his  body, 

tn  BalTs  case  the  position  of  the  arm  was  also  horizontal.     In  Diiplay's 
Bent  the  arm  was  banking  beside  the  body  with  a  slight  rotation  in- 
Erds,  the  elbow  being  carried  a  little  forwards.     In  Markham's  patient 
urrn  hung  beside  the  body  and  was  immobile. 

Taaally  the  diagnosis  will  be  easily  msnle ;  in  my  own  and  Smith's 

I  the  position  of  the  hea<l  of  the  bone  \\m  easily  recognized,  but  Sir 

>y  relates  one  cjise  in  which,  on  the  morning  following  the  accident, 

on  was  unable  to  discover  the  dislocation,  and  on  the  seventeenth 

iransby  Cooper  failed  to  nifike  the  iliagnosis;  nor,  indeed,  on   the 

twenty-third  day  <lid  Sir  Astley  himself  dctennine  that  it  was  a  disloca- 
gon,  until  he  had  unexpectedly  reduced  it  while  manipulating  upon  the 
■H.  In  a  second  example,  Sir  Astley  ut  first  believed  it  to  be  a  frac- 
we,  but  a  more  careful  examination  showed  it  to  be  a  dislwation  back- 
wards. In  this  instance  tlie  limb  could  in>t  be  rotated  outwards,  as  the 
iubficapulans  was  not  torn,  and  continued  to  offer  resistance  when  the 

II  was  moved  in  this  direction  ;  he  wiis  also  suffering  much  more  pain 
b  did  the  other  patients,  owing,  as  Sir  Astley  thinks,  to  pressure 
m  the  articular  nerves.  In  the  case  of  Mr.  Collinson,  also  mentioned 
Mr,  Oxiper,  a  sm-geon,  wlio  saw  the  patient  immediately  after  the 
ident,  failed  to  discover  the  true  nature  of  the  injury ;  and  Trow- 
Jge's  patient  harl  suffered  a  dislocation  several  weeks  before  the  nature 
the  accident  was  fully  determined.  In  a  patient  of  Sedillot's,  Du- 
Poytren,  who  was  first  consulted,  thought  it  was  a  simple  inflantmation 
of  the  joint;  and  Nelaton  related  to  Panas  in  1870,  three  errors  in 
nosis  committeil  by  surgeons  of  merit  in  connection  with  this 
ilcnt. 

^rof/no^h, — ^In  B.  Cooper's  case  the  arm  was  not  reduced,  and  never 

overed  any  considerable  degree  of  usefulness.    Sebilleau  reports  a  case 

'which  tlie  reduction  iiaving  been  attempted  fifteen  days  after  the  acci- 

It,  proved  unsuecessfiiL  Three  months  later  the  attempt  at  reduction 
repeate<l  by  Richet,  at  Hotel  Ilieu,  but  without  success;  and  at  the 
of  four  years  the  arm  was  nearly  immobile,  the  nmscles  of  the  fore- 
and  hand  being  much  contracted. 
'iUaux's  patient,  a?t.  51>,  having  a  dislocation  of  six  years'  standing, 
ch  being  reduced  could  not  be  maintained  in  place-*  had  but  limite<I 
of  his  arm.      Elevation  of  the  arm  was  impossible.     In  Schmidt's 
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case,  the  dislocation  was  of  eighteen  years'  standing,  and  the  motioittoC 
the  arm  were  almost  completely  restored. 

Mr.  Collinson's  arm,  reduced  on  the  second  day,  was  restored  to  aUiti 
fiinctions  within  one  month.  Dr.  Parker's  patient  had  nearly  reoofenl 
the  complete  use  of  her  arm  at  the  end  of  four  weeks,  although  it  ih 
not  reduced  until  it  had  been  out  fourteen  days.  Sedillot  succeeded  k 
reducing  the  dislocation  in  the  case  of  his  patient,  at  the  end  of  one^fof 
and  fifteen  days.  Lepelletier,  after  forty-five  days.  Trowbridge,  Am 
forty  days ;  and  in  this  latter  case  we  are  informed  that  the  ann  m 
restored  to  usefulness. 

Treatment. — In  the  first  case  mentioned  by  Sir  Astley  Cooper,  "ike 
bandages  were  applied  in  the  same  manner  as  if  the  head  of  the  k- 
merus  had  been  in  the  axilla,  and  the  extension  was  made  in  the  nai 
direction  as  in  that  accident"  (downwards  and  a  little  outwards).   Ii 
less  than  five  minutes  the  bone  slipped  into  its  socket  with  a  loud  nafL 
The  second  case  was  treated  successfiiUy  in  the  same  way.    Mr.  Dm 
also  having  failed  to  reduce  by  pulling  upwards,  finally  sacoeeded  It 
pulling  at  the  wrist  downwards  and  forwards,  while  an  assistant  pmM 
the  head  of  the  bone  toward  the  socket ;  the  heel  was  not  placed  in  Ae 
axilla,  which  Mr.  Bransby  Cooper  thinks  would  have  only  retarded  tfce 
reduction.     Smith  succeeded  by  a  similar  manoeuvre.     Mr.  Key  il» 
failed  to  accomplish  reduction  while  carrying  the  arm  upwards  ud 
backwards,  but  when  the  patient   had   become  faint,  by  placing  tie 
heel  in  the  axilla  and  pulling  downwards  a  minute  or  two,  the  bone 
was  reduced.     Vidal  (de  Cassis)  recommends  the  same  plan,  namelt. 
that  we  shall  pull  in  the  direction  in  which  we  find  the  limb:  Tp'»- 
bridge  employed  the  pulleys   successfully,  the   extension   Wing  made 
downwards  and   forwards;    while    Dr.  Parker   succeeded  equally  well 
with    his   patient,    by    "pulling   the   arm   outwards,    downwank  a»d 
^slightly  forwards."     Counter-extension  was  at  the  same  time  m^Ae  l»y 
a  sheet  in  the  axilla,  and  the  head  of  the  humerus  was  pushe<l  to«n! 
the  socket  by  the  hand.     In   Mr.   Collinson's   case,  the  scapula  wi* 
supported  by  a  towel,  while  "  gradual  extension  of  the  limb  was  uwt 
directly  outwards,  and  then  the   arm    being   moved   slowly  forvanR 
the  head  of  the  bone  was  distinctly  heard  to  snap  into  its  socket. 
The  time  occu})ied  was  not  more  than  two  or  three  minutes.    Koger? 
succeeded  by  N.  R.  Smith's  method.     Sir  Astley,  however,  seem?  to 
give  the  ])reference  to  the  method  which  succee<led  so  happily  in  |»* 
case  of  Mr.  G.,  while  he  was  still  manipulating  with  a  view  to  detennin* 
the  character  of  the  accident.     "  I  readily  reduced  the  bone, '  hf  ^ 
marks,  "by  raising  the  hand  and  arm,  and  by  turning  the  hand  l«a»* 
wards  behind  the  head."     In  one  other  instance,  having  failed  to  T^ 
duce  it  by  slight  extension  outwards,  he  raised  the  arm  perpendicalanj' 
at  the  same  time  forced  it  backwards  behind  the  patient's  head,  and  tw 
reduction  was   promptly  effected.      Markham   succee<le<l  by  a  ^weSai 
manoeuvre.     In  the  case  of  Kretner,  I  first  attempted  reduction  bvpw^ 
sure  directly  upon  the  head  of  the  humerus;  but  failing,  I  proceelo^l  ^'^ 
pull  the  ann  with  moderate  force  outwards  and  downwards,  whicli  ]»t«v 
ce<lurc  was  attended  with  immediate  success.     The  patient  was  unAer 
the  influence  of  chloroform. 
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ght  forward  traction  was  suflBcient  in  the  case  of  Duplay.  Molliere 
ined  direct  pressare  upon  the  head  with  slight  extension.  Arm. 
ris  succeeded  by  traction  made  at  a  right  angle  with  the  body,  com- 
.  with  moderate  rotation. 

rf.  Gunn,  in  describing  the  specimen  from  which  the  accompanying 
ration  is  taken,  remarked :  "It  is  seen  that  the  head  rests  on  the 
m  of  the  scapula,  while  the  vacated  glenoid  cavity  is  covered  by  the 
ior  untom  half  of  the  capsular  ligament,  which  is  stretched  across  the 
liar  surface,  holding  the  head  snugly  against  the  posterior  edge  of 
«8a,  and  by  its  inferior  fibres  causing  the  advanced  position  of  the 

end  of  the  humerus,  which  is  so  characteristic  of  the  accident. 
nal  rotation  relaxes  this  untorn  portion  of  the  ligament,  as  does 
I  still  more  advanced  position  of  the  elbow  with  the  humerus  ele- 

to  a  horizontal  position. 

'or  a  reduction  of  this  luxation  the  shoulder  should  be  properly 
by  an  assistant,  while  the  surgeon  seizes  the  arm  by  the  elbow  and 
m,  raises  it  to  a  horizontal  position,  carries  it  to  the  front,  rotates 
dly  and  draws  it  into  place.*'* 

^r  the  reduction,  a  compress  should  be  placed  against  the  head  of 
>ne,  and  underneath  the  spine  of  the  scapula,  and  this  should  be 
)d  in  its  place  by  several  turns  of  a  roller.     The  forearm  ought  also 


Fig.  1>89. 


ring  antorn  anterior  half  of  capsule  in  dorsal  dislocation  of  the  humerus.    (Ounn). 

placed  in  a  sling,  with  the  elbow  thrown  a  little  back  of  the  centre 
*  body,  so  as  to  direct  the  heiid  of  the  humerus  forwards. 

^  Gunn,  loc.  cit. 
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case,  the  dislocation  vfss  of  eighteen  years'  standing,  and  the  motiooKf 
the  arm  were  almost  completely  restored. 

Mr.  CoUinson's  arm,  reduced  on  the  second  day,  was  restored  toittii 
fiinctions  within  one  month.  Dr.  Parker's  patient  had  nearly  reeonnl 
the  complete  use  of  her  arm  at  the  end  of  four  weeks,  although  it  ni 
not  reduced  until  it  had  been  out  fourteen  days.  Sedillot  sncoeedel  it 
reducing  the  dislocation  in  the  case  of  his  patient,  at  the  end  of  one^fof 
and  fifteen  days.  Lepelletier,  after  forty-five  days.  Trowbridge, 
forty  days;  and  in  this  latter  case  we  are  informed  that  the  annm 
restored  to  usefulness. 

Treatment — In  the  first  case  mentioned  by  Sir  Astley  Cooper,  **4» 
bandages  were  applied  in  the  same  manner  as  if  the  head  of  the  hh 
merus  had  been  in  the  axilla,  and  the  extension  was  made  in  the  nai 
direction  as  in  that  accident"  (downwards  and  a  little  outwards),   h 
less  than  five  minutes  the  bone  slipped  into  its  socket  with  a  loud  safL 
The  second  case  was  treated  successfully  in  the  same  way.     Mr.  Dm 
also  having  failed  to  reduce  by  pulling  upwards,  finally  sacoeeded  It 
pulling  at  the  wrist  downwards  and  forwards,  while  an  assistant  pmM 
the  head  of  the  bone  toward  the  socket ;  the  heel  was  not  placed  in  Ae 
axilla,  which  Mr.  Bransby  Cooper  thinks  would  have  only  retarded  tfce 
reduction.     Smith  succeeded  by  a  similar  manoeuvre.     Mr.  Kej  il» 
failed  to  accomplish  reduction  while  carrying  the  arm  upwards  aaJ 
backwards,  but  when  the  patient   had  become  faint,  by  placing  the 
heel  in  the  axilla  and  pulling  downwards  a  minute  or  two,  the  boae 
was  reduced.     Vidal  (de  Cassis)  recommends  the  same  plan,  namdy. 
that  we  shall  pull  in  the  direction  in  which  we  find  the  limb:  Tn»f- 
bridge  employed  the  pulleys   successfully,  the  extension   beinj:  maJf 
downwards  and    forwards;    while    Dr.  Parker   succeeded   equally  wdl 
with    his   patient,    by    ''pulling   the   arm   outwards,    downwank  anJ 
•slightly  forwards."     Counter-extension  was  at  the  same  time  ma«i«?  by 
a  sheet  in  the  axilla,  and  the  head  of  the  humerus  was  pushed  towiw 
the  socket  by  the  hand.     In   Mr.  CoUinson's   case,  the  scapula  «* 
supported  by  a  towel,  while  "  gradual  extension  of  the  limb  was  ma* 
directly  outwards,  and  then   the   arm   being   moved   slowly  forvank 
the  head  of  the  bone  was  distinctly  heard  to  snap  into  itf»  socket. 
The  time  occu})ied  was  not  more  than  two  or  three  minutes.    Ko2<t« 
succeede<l  by  N.  R.  Smith's  method.     Sir  Astley,  however,  se(-iD5  to 
give  the  preference  to  the  method  which  succeeiied  so  happily  in  tw 
case  of  Mr.  G.,  while  he  was  still  manipulating  with  a  view  to  detennnie 
the  character  of  the  accident.     "  I  readily  reduced  the  bone,"  he  w 
marks,  ''by  raising  the  hand  and  arm,  and  by  turning  the  han»l  l«a»" 
wards  behind  the  head."     In  one  other  instance,  having  failed  toT^ 
duce  it  by  slight  extension  outwards,  he  raised  the  arm  perpendiculany- 
at  the  same  time  forced  it  backwards  behind  the  patient's  head.  an<l  |»^* 
reduction  was   j)romptly  effected.      Markham    8ucceeile<l  by  a  similtf 
maniruvre.     In  the  case  of  Kretner,  I  first  attempted  re4luction  by  pre- 
sure  directly  upon  the  head  of  the  humerus;  but  failing,  I  pr()cce«le»l  ^^ 
pull  the  ann  with  moderate  force  outwards  and  downwards,  which  p^^ 
cedure  was  attended  with  immciliate  success.     The  patient  wa^s  unAtr 
the  influence  of  chlorofonn. 
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n/<  II  ilie  heinl  of  the  hone  and  the  Ciiracoid  process,  into  which  the 
tr9  mny  he  pushed  deeply;  the  nxis  of  tJie  shaft  of  the  humenis 
<1  upA^iirds  }iiid  out\vtird{?  towjird  si  point  posterior  to  the  glenoid 
The  foreiirnj  [»  muMy  curried  foruiinlH  acroi^s  the  chent,  niul  the 
nerus  rotnttMl  inwarda,  unle8S  tJie  subscnpuhiris  muHcle  ih  torn,  Iin- 
obility  exi&t*,  but  the  uiotions  of  the  arm  are  not  generally  so  ranch 
imiiaire*!  as  in  either  of  the  other  dislocations;  ami  finally,  2L8  in  all 
other  difllocationa  of  the  humerus,  the  liand  cannot  be  laid  upon  the 
eppcttite  shoulder  while  the  elbow  touehes  the  fnmt  or  side  of  the  chest. 
In  Parker's  case  the  elbow  was  thrown  outwanls,  although  the  arm  was 
cmrricil  verv  much  across  the  chest.  In  Snnth's  case  the  anu  was  nearly 
vertical  l>esclaux*8  patient  hehl  iiis  hand  upon  his  head,  with  his  arm 
rizontally  across  hie  body. 

In  BalFs  case  the  position  of  the  arm  was  also  horizontal.  In  Duplay^s 
patient  the  arm  was  hanging  beside  the  body  with  a  sli^rht  rotation  in- 
wards, the  elbow  being  carried  a  little  forwards.  In  Markham's  patient 
the  arm  hung  beside  the  body  and  was  immobile. 

Usually  the  diagnosis  will  he  easily  made ;  in  my  own  and  Smith's 
the  position  of  the  head  of  the  bone  was  easily  recognized,  but  Sir 
Btley  relates  one  ca^e  in  which,  on  the  raoniing  following  the  accident, 
fmirgeon  was  unable  to  discover  the  dislocation,  and  on  the  seventeenth 
iT  Bransby  Crxiper  failed  to  make  the  diagnosis;  mn\  indeed,  on  the 
lentV'third  day  did  Sir  Astley  himself  determine  that  it  was  a  disloca- 
a,  untd  he  ha<l  unexpectedly  reduced  it  while  manipulating  upon  the 
In  a  second  example.  Sir  Astley  at  first  believed  it  to  be  a  frae- 
re»  but  a  dhut  careful  examination  showed  it  to  be  a  dislocation  l»ack- 
In  this  instance  the  limb  could  not  be  rotated  outwanls,  as  the 
Bbecapulari.^  was  not  torn,  and  continued  to  offer  resistance  when  the 
arm  was  moved  in  this  direction  ;  he  wa^  also  suffering  much  more  pain 
than  did  the  other  patients,  owing,  as  8ir  Astley  thinks,  to  pressure 
upon  the  articular  nerves.  In  the  ciise  of  Mr,  Collinson,  also  mentioned 
by  Mr.  Cooper,  a  surgeon,  who  saw  the  patient  immediately  atler  the 
accident,  failed  to  discover  the  true  nature  of  the  injury ;  and  Trow- 
bridge's patient  hafl  suffered  a  <lislocation  several  weeks  before  the  nature 
of  tlie  accident  was  fully  detennined.  In  a  patient  of  Sedillot's,  Du* 
pnytren,  who  was  first  consulteil,  thought  it  was  a  simple  inflammation 
of  the  joint;  and  Nelaton  related  to  Punas  in  1870,  thrt^e  erroi's  in 
diagnosis  committed  by  surgeons  of  merit  in  connection  with  this 
~   Dident. 

'^roffnaM. — In  B.  Cooper's  cjise  the  arm  was  not  reduced,  and  never 
1  any  considerable  degree  of  usefulness,  Sebilleau  reports  a  case 
Sich  the  reduction  having  been  attempted  fifteen  «lays  after  the  acci- 
dent^  proved  unsucccs.**ful.  Three  months  later  the  attempt  at  reiluction 
was  repeatcfl  by  Kicliet,  at  Hotel  Dicu,  but  with<*ut  success;  and  at  the 
end  of  four  years  tlie  arm  was  nearly  immobile,  the  muscles  of  the  fore- 
arm and  hand  being  much  con  tract  e<h 

Tdlaux'si  jmtient,  aet,  oO,  having  a  dislocation  of  six  years'  standing, 
which  being  reduced  could  not  be  maintained  in  place,  had  but  limitf.Hl 
use  f*f  his  arm.      Elevation  of  the  arm  was  impossible.     In  Schmidt's 
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case,  the  dislocation  was  of  eighteen  years'  standing,  and  the  motioinof 
the  arm  were  almost  completely  restored. 

Mr.  Collinson*s  arm,  reduced  on  the  second  day,  was  restored  to  all  id 
functions  within  one  month.  Dr.  Parker's  patient  had  nearly  recoTeifi 
the  complete  use  of  her  arm  at  the  end  of  four  weeks,  although  it  m 
not  reduced  until  it  had  been  out  fourteen  days.  Sedillot  succeeded  k 
reducing  the  dislocation  in  the  case  of  his  patient,  at  the  end  of  one^fof 
and  fifteen  days.  Lepelletier,  after  forty-five  days.  Trowbridge,  aftff 
forty  days ;  and  in  this  latter  case  we  are  informed  that  the  arm  m 
restored  to  usefulness. 

Treatment. — In  the  first  case  mentioned  by  Sir  Astley  Cooper,  **4e 
bandages  were  applied  in  the  same  manner  as  if  the  head  of  the  k- 
merus  had  been  in  the  axilla,  and  the  extension  was  made  in  the  MM 
direction  as  in  that  accident"  (downwards  and  a  little  outwards),    h 
less  than  five  minutes  the  bone  slipped  into  its  socket  with  a  loud  8Di|k 
The  second  case  was  treated  successfully  in  the  same  way.     Mr.  Da 
also  having  failed  to  reduce  by  pulling  upwards,  finally  sacoeeded  If 
pulling  at  the  wrist  downwards  and  forwards,  while  an  assistant  piisM 
the  head  of  the  bone  toward  the  socket ;  the  heel  was  not  placed  in  Ae 
axilla,  which  Mr.  Bransby  Cooper  thinks  would  have  only  retarded  tke 
reduction.     Smith  succeeded  by  a  similar  manoeuvre.     Mr.  Kej  tl» 
failed  to  accomplish  reduction  while  carrying  the  arm  upwards  aad 
backwards,  but  when  the  patient   had   become   faint,  by  placing  tke 
heel  in  the  axilla  and  pulling  downwards  a  minute  or  two,  the  bone 
was  reduced.     Vidal  (de  Cassis)  recommends  the  same  plan,  namehr, 
that  we  shall  pull  in  the  direction  in  which  we  find  the  limb;  Tr»»- 
bridge  employed  the  pulleys   successfully,  the   extension   being  nia«3f 
downwards  and    forwards;    while    Dr.  Parker   succeeded   equallv  wefl 
with    his   patient,    by    "pulling   the   arm    outwards,    downwards,  and 
•slightly  forwards."     Counter-extension  was  at  the  same  time  ma'le  hy 
a  sheet  in  the  axilla,  and  the  head  of  the  humerus  was  pushed  tovanl 
the  socket  by  the  hand.     In    Mr.   Collinson's   case,  the  scapula  wJ 
supported  by  a  towel,  while  "  gradual  extension  of  the  limb  wa.«  ii«4f 
directly  outwards,  and  then   the   arm    being   moved   slowly  forvank 
the  head  of  the  bone  was  distinctly  heard  to  snap  into  its  socket. 
The  time  occupied  was  not  more  than  two  or  three  minutes.    K<^ 
succeeded  by  N.  R.  Smith's  method.     Sir  Astley,  however,  sem$  to 
give  the  preference  to  the  method  which  succeeded  so  happily  in  tw 
case  of  Mr.  G.,  while  he  was  still  manipulating  with  a  view  to  detenniD*   ^ 
the  character  of  the  accident.     "  I  readily  reduced  the  bone,"  h^  ^ 
marks,  "by  raising  the  hand  and  arm,  and  by  turning  the  hand  1*<*" 
wards  behind  the  head."     In  one  other  instance,  having  failed  to  T^ 
duce  it  by  slight  extension  outwards,  he  raised  the  arm  perpendicuWj. 
at  the  same  time  force<l  it  backwards  behind  the  patient's  head,  and  the 
reduction  was   promptly  effected.      Markham    succeeiled  by  a  simile 
manoeuvre.     In  the  ease  of  Kretner,  I  first  attempted  reduction  by  presr   | 
sure  directly  upon  the  head  of  the  humerus ;  but  failing,  I  procee*\ed  tft 
pull  the  ann  with  moderate  force  outwards  and  downwards,  which  pttv 
cedure  was  attended  with  immediate  success.     The  patient  was  un«\er 
the  influence  of  chlorofomi. 
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*  Slight  forwiinl  tniction  was  suflScieut  in  the  cu.^oof  Duplay,     MolliJ*ro 

eombineH  liirect  pressure  upon  the  head  with  slight  extensioiK     Arm, 

r^s  succeeile<l  by  tnictitm  mink*  at  a  right  angle  with  the  b(j<ly,  com- 

vvith  raodenite  rntnlifin. 

Fruf.  (lunii,  in  describing  the  specimen  from  whicli  the  accompanying 

iUu8tration  is  taken,  remarked:     *'Il  i.s  swn  tliat  the  head  rest^  on  the 

dorsum  of  ttie  seapiilu,  while  the  vacatal  glenoid  cavity  in  aivered  by  the 

anterior  untorn  half  of  the  capsular  ligriuieni,  which  i.s  stretcher!  acro?!S  the 

articular  surface,  hohling  liie  bead  snugly  ugainKt  the  posterior  edge  of 

l^e  foesa,  and  by  it>*  inferior  fibres  causing  the  advanced  position  of  the 

^Brer  end  of  the  hunierun,  wliich   is  so  characteristic  of  the  accident, 

^Blernal  rotation   relaxes  tbis  untorn  portion   i>f  the  ligament,  as  doc9 

^Bo  a  still  more  advanced  position  of  the  elbow  with  the  humerus  elc- 

^■ted  to  a  horizontal  position. 

'^For  a  reduction  of  this  luxation  the  shoulder  should  be  properly 
fixed  by  an  Ji^sistant*  while  the  surgeon  seizes^  the  aim  by  the  elbow  nnd 
i.rna,  raise's  it  to  a  horizontal  position,  carries  it  to  the  front,  rotates 
rardly  and  dj'uwa  it  into  place. "^ 
I  Aftf^r  the  reduction,  a  compress  should  be  placed  against  tlxe  head  of 
botKs  and  underneath  the  spine  of  the  scapuhi,  and  this  sliould  be 
iirisl  in  its  place  by  several  turns  of  a  roller.     Tlie  forearm  oiigbt  also 

Fio.  28». 


ii[|  uoiorn  ^oterior  ti*lf  of  eftpiDt«  to  dorft*!  dislocstioo  of  Ihe  liitxnenii.    iQunn)* 

\  be  placed  in  a  slings  with  the  elbow  thrown  a  little  back  of  the  centre 
'  the  body,  so  aa  to  direct  the  he«ul  of  the  humerus  forwards. 


*  Ouna,  loc.  cit. 
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§  4.  Dislocations  of  the  Humerus  Upwards. 

Syn. — *'  Sus-Coracoidienne;'*  Malgaigne. 

As  has  already  been  stated,  the  existence  of  this  form  of  dislocation, 
unaccompanied  with  a  fracture  of  the  coracoid  or  acromion  processes, « 
of  both,  has  been  denied  by  Boyer,  Sedillot,  and  most  other  surriol 
writers.  A  certain  number  of  facts  and  of  observations,  however,  wlriA 
tend  to  establish  its  possibility  or  its  actual  occurrence,  render  it  neces- 
sary that  I  should  present  a  riaunii  of  the  testimony  relating  to  tbis 
subject. 

Malgaigne,^  w^ho  was  the  first  to  admit  of  its  possibility,  writes  u 
follows  : 

"A  man,  aet.  68,  was  seated  upon  a  wagon  loaded  with  fagots,  when  4e 
wagon  was  overturned.  He  was  thrown  a  great  distance,  and  stnick 
upon  the  point  of  tlie  shoulder,  with  the  arm  against  the  side  of  tk 
body.  The  man  immediately  experienced  a  sharp  pain,  and  it  wm  ii 
possible  to  move  the  arm.  A  bone-setter  made  violent  tractions,  ml 
sent  him  away  with  his  arm  in  a  sling.  Eight  days  after  he  tried  to 
move  it,  but  without  much  success ;  and  he  came  to  consult  me  at  tke 
end  of  two  months  and  a  half.  The  head  of  the  humerus  was  dislocated 
forwards  and  upwards  above  the  acromio-coracoid  ligament,  correspond- 
ing outwards  to  the  internal  border  of  the  acromion,  covering  inwanb 
the  coracoid  process,  and  resting  above  against  the  inferior  sur&ce  of  tke 
clavicle,  raising  the  deltoid  muscle  to  such  an  extent,  that  a  pin  inserted 
into  the  most  projecting  part  did  not  show  more  than  eight  millimetiw 
of  flesh ;  while  the  pectoralis  major  and  the  deltoid  were  six  millimetw 
from  the  surface.    The  arm  was  not  shortened  more  than  half  a  centiraetit 

"  I  attempted  reiluction  by  elevating  the  arm  to  a  right  angle,  at  tbe 
same  time  pressing  on  the  head  to  push  it  downwards,  outwards,  and 
backwards,  while  an  aid  tried  to  press  the  acromion  upwards,  inwanbi 
and  forwards.  At  205  kilogrammes  I  heard  a  cracking  as  if  a  bone  W 
been  broken,  although  the  reduction  did  not  seem  to  have  been  effected. 
I  ceased  traction,  and  explored  all  the  points  of  the  shoulder  withoot 
discovering  any  fracture.  There  did  not  even  ensue  any  sensible  tuine- 
faction.  The  head  was  more  movable,  and  it  was  possible  to  draw  it 
downwards  until  the  fingers  could  be  laid  in  the  space  thus  created  belo* 
the  clavicle.  There  was  also  some  gain  in  the  freedom  and  extent  of  tk^ 
movements.  I  thoudit  of  dividing  the  acromio-coracoid  li^mont,bfl^ 
after  some  reflection  I  judged  it  preferable  not  to  do  so." 

According  to  Poinsot,  similar  examples  have  been  reported  l>y^«f' 
neuil,  Le  Dentu,  Busch,  Laugier,  Chassaignac,  and  Denonvilliers. 

Verneuil  and  Le  Dentu  were  unable  in  their  patients  to  find  a  ft^ 
ture  of  the  coracoid  process.  The  same  was  the  fact  with  Busch ;  vM< 
Laugier,  Chassaignac,  and  Denonvilliers  are  silent  upon  this  subject. 

In  the  case  seen  by  Busch,^  a  man  was  driving  a  horse,  when  it  rtf 
away ;  but  while  he  was  still  holding  the  reins,  he  seized  the  bit  vA 

*  Miiliraigne,  op.  cit.,  vol.  2.  p.  530. 

2  Busch,  Arch,  fiir  Klin.,  Bd.  19,  Hft.  3,  p.  400. 
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lis  right  hau<L  when  the  hui-^^e  rearing  struck  the  shudder  vvitli  its  foot 
tt  the  ajuerointerniil  |iorti«iii  of  the  seajiuhj-humcral  ret^ion. 

In  Laugier'j*  caj^e,  a  lad,  IG  years  old,  having  Ids  arm  stretched  out 
.nd  fixed  on  a  niaeliine.  with  his  hody  resting  on  his  arm,  and  bis  feet 
r  from  the  resting  jjoint.  felt  >iitlderily  a  violent  torsion  of  the  body 
om  before  backwards,  and  from  right  to  left, 

M.  Poinsot  thuH  explains  the  raeehtmism  of  the  accident  in  this  ca«e; 
In  tbut  movement,  the  hea<l  of  the  hunieriis*  on  which  the  btxly 
tted,  unclerwent  a  movement  of  rotation  outwards,  being  caiTied  at 
the  same  time  upwards  and  forwanls,  so  as  to  correspon<l  to  the  superior 
ftiid  anterior  part  of  the  articular  capsule;  which  latter  being  torn  where 
it  wsis  stretched,  the  bone  was  pennitted  to  go  upwards,  so  as  to  place 
it»eU  outside  the  he^ik  of  the  coraeoid  ajjophysis/' 

In  a  case  seen  by  Dr.  Holmes,^  the  |iatient,  a  man,  60  years  of  age, 
'  fallen  a  great  height  (about  30  feet)  upon  a  pile  of  stones,  striking 
in  the  head,  the  left  side  of  the  l>o<ly,  and  the  left  elbow.      When 
rought   to  St.  George  s   Hospital^  his  unconsciousness,  indicatmg  eere- 
ral  concussion,  rcndcrc<l  it  necesMry   to  postp<:»ne  the  reduction  for 
A'cral  days.     When  it  had  been  decided  to  attempt  it,  he  was  taken 
itli  septicnemic  symptoms,  which  originated  in  a  compound  fracture  of 
e  elbow,  and  he  died  fifteen  days  after  the  aeci*lent. 
On  examining  the  dislocate<l  shoulder,  the  head  of  tlie  humerus  was 
found  immediately  umler  the  skin,  with  the  ce|»halie  vein  at  its  internal 
portion.     It  had  fractured  the  conicoid  apophysis  in  its  movement  from 
below  upwards,  and  w  as  resting  behind  on  tlie  projection  of  tbat  apophy- 
sis and  on  tlie  clavicle,  pulling  with  it  a  small  portion  of  the  acrnmio- 
Coracoitl  ligament  which  had   not   been  torn.     At  its  internal  p<»rtion, 
bt^ide  a  few  fibrc^s  of  the  dekoi<l  and  «if  the  cephalic  vein,  the  fractured 
extremity  of  the  coracuid  proeess  was  found,  with  tlie  jjiusclcs  which  are 
inserted  in  it:  the  pectoralis  minor,  the  eoraco-brachialis,  and  the  short 
rtion  of  the  biceps*     At  the  external  p*>rtion  and  a  little  backwards 
iraa  the  acromion,  separated  from  the  head  by  u  few  fibres  of  the  deltoid. 
Below  and  a  little  outside  was  the  glenoid  cavity,  whose  superior  border 
jWii^  situated  entirely  bel<pw  the  level  of  the  humeral   extremity.     The 
ndon  of  the  longer   portion   f>f   the   biceps  was  still   att4U'hc<l   to  the 
pala,  and  was  conse<pienlly  sitimted  below  and  out^iile  nf  the  tlislocate<I 
iea<i,  which,  as  it  came  out  of  its  socket,  had  slightly  torn  this  tendon, 
>  that  a  few  of  its  intenml  fibres  had   been  separate<l  from  the  muscle 
and  remained  floating  freely,  with  a  cluster  of  muscular  fibres  attached 
to  them.     The  coracoid  apophysis  had  been  fractured  near  it8  base,  the 
raco-iicromial   ligament   remaining  attaelied  to  the  two  fragments,  so 
at  they  could  not  be  much  separate<l  from  each  other;   the  summit  was 
pulled  from   above   dowuwunls,  and  from  out  inwards,  by  the  rausclea 
inserteil  in  it.     The  Imnii'ral   head  rested  directly  on  the  projection  of 
the  ap^iphysis,  which  fiad  pr«Hjuced  a  slight  erosion  on  the  corresponding 


rticul 


ar  cartila;^e.     The  humerus  had  sliditlv  turned  on  its  axis,  so  that 


be  greiiter  tuberosity  was  relatively  more  in    front  than  in   its  nonnal 
sition.     The  subsc^ipularis  muscle  was  intact.     The  muscles  inserted 


1  Holme*.  Med -Chir.  Trans.,  vol.  41. 
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into  the  greater  tuberosity  had  been  lacerated,  except  a  portion  of  the 
tores  minor,  which  had  remained  uninjured;  the  capsular  ligament,  torn 
at  its  superior  and  internal  portion,  presented  a  large  opening  which  had 
given  passage  to  the  head. 

Albert,^  of  InnsbrUck,  has  reported  a  case  of  double  dislocation  upwari, 
in  a  man  60  years  old,  which  had  existed  many  years.  This  man  having 
died  of  pneumonia,  an  autopsy  was  obtained.  AH  that  was  known  about 
the  origin  of  the  dislocation  was,  that  it  was  caused  while  he  was  tijing 
to  hold  a  pair  of  spirited  horses  by  the  bridle. 

The  following  condition  of  the  parts  was  found  at  the  autopsy : 
"  Left  Shoulder. — After  the  removal  of  the  skin,  the  gr^  pectoral 
muscle  was  seen  gathered  on  itself,  from  below  upwards,  so  that  its  Te^ 
tical  diameter,  on  a  level  with  the  mammary  line,  was  ten  centimem 
long ;  the  fan-like  direction  of  its  fibres,  at  the  level  of  its  insertion  behif 
consequently  far  more  noticeable  than  in  the  normal  state.  The  deltoid 
was  very  much  stretched  in  its  middle  part,  and  was  relaxed,  on  the 
contrary,  in  its  scapular  portion.  In  the  movements  of  slight  abduction 
the  great  pectoral  and  the  teres  major  muscles  were  stretched  and  resisted 
the  effort.  The  deltoid  being  detached  at  its  inferior  insertion,  a  smiO 
independent  subdeltoid  bursa  was  found ;  the  subacromial  bursa,  situated 
more  backwards  and  small,  presented  on  its  internal  surface  papillaij 
vegetations.  After  removing  the  great  pectoral,  at  the  inner  side  of  the 
humerus,  the  coraco-brachialis  and  the  smaller  portion  of  the  biceps  iw 
found  intact,  as  well  as  the  plexus  and  the  vessels  which  were  also  at- 
uated  at  the  inner  side  of  the  bone ;  the  tendon  of  the  longer  portion  of 
the  biceps  could  be  followed  to  the  inferior  limit  of  the  surgical  necL 
where  there  existed  a  bony  prominence,  which  we  shall  mention  furthfl" 


Fig.  290. 


Fig.  291. 


Albert's  case  of  double  upward  dislocation. 


Front  view. 


Side  riew. 


on;  but  the  tendon  ended  there  by  a  sort  of  swelling;  the  bicipvtil 
gr(X)ve  was  no  more  distinguishable.  The  capsule,  of  medium  thickne?^ 
was  inserted  into  the  whole  circumference  of  the  anatomical  neck:  on* 


»  Albert,  Wiener  Med.  Blatter,  1879,  19,  S.  458. 
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^Hcvel  with  the  liuinenit  head  n  inlhevad  also  to  the  articular  surface ; 
^BDokmg  dowu wards  ami  backwards  to  its  central  insertiou,  the  capsule 
^BoKTiteil  in  fi*oiit  and  iihove  a  con-siderable  enlargement  of  its  cavity 
^Hpis  to  toiicli  the  lateral  part  of  the  coracoid  apophysis,  and  it  was 
^H^tachcd  to  the  edge  of  the  acromio-eoraeoid  li^ainentr  The  ueroniio- 
^feomcoid,  the  trapezoid,  and  conoid  ligainentj?  were  intact.  The  hiivncral 
^Hiead  overlapped,  by  lU  superior  tliird,  the  edge  of  the  acnvmio-coracoid 
^Bigatnc^fit^  but  coidd  easily  be  pushed  upwards,  into  the  space  compme<l 
^H|etwet*ti  that  ligament,  the  acromion,  and  the  coracoid  pri>ces<sei«,  so  as  to 
^■Dverlap  the  ligament  by  all  its  superior  half  when  the  humerus  was  car- 
^vit^i  outwardsaud  backwards.  The  glenoid  cavity  was  fdled  with  cellular 
^ftis«4ue,  which  on  a  level  with  the  margin  presented  a  highly  polished 
^Burface.  From  the  inferior  edge  of  the  surgical  neck  to  the  head  of  the 
^Hiuineriis,  waa  a  bony  lamella,  starting  jrom  the  jmstero-lateml  part  of 
^^he  bone  and  tenninating  backwards  by  a  very  irregular  free  t*<lge.    From 

I  the  base  of  the   coracoid  apophysis  a  very  nodnhited  bony  prominence 
was  detiiched.  its  shape  being  that  of  n  crow's  beak,  or  rather  a  deer*d 
horn,  antl  measunng  two  centiiuctrcs  and  a  half  in  length. 
'''Right   Shoulder, — ^The  muaeles,  the    large  vessels,   the   acromio- 
ti:>racoid,  conoid,  and  trapezoid  ligaments,  as  well  as  the  scapula  and  the 
punierus,  were  all  in  their  normal  state.     The  acromial  extremity  of  the 
plavicle  was  enlarge*!,  with  a  flattening  of  the  portion  corresponding  to 
llie  head.     The  capsule  presented  the  appearance  of  a  large  siic  with 
walls  very  much  thickened  at  certain  points.    In  the  part  corresponding 
to  tlie  superior  margin  of  the  glenoid  cavity  were  a  number  of  super(K)setl 
horizontal  foldi*,  of  the  siiie  of  a  centimetre,  and  projecting  into  the 
^niiterior  of  the  cavity  :   these  fohis  divided  it  into  two  portions,  an  inferior 
^■Due,  corres|Mmding  to  the  »»ld  articular  cavity,  and  a  superior  one,  cor- 
^Brt^sponding  to  tJie  new  one.     The  hviul  c<tulil  he  abnormally  moved  in  all 
^Pdirections  within  the  capsule,  and  it  appeared  flattenetl  above  aiid  behind 
and  was  denuded  of  its  cartilage*     On  the  level  of  the  anatomical  neck^ 
^v the  cartilage  was  worn  out  in  places ;   in  others  it  ]»resented  a  velvety 
Obliteration,  at  wliich  points  it  was  of  a  yellowish -gray  color.     The  bicipital 
"groove  was  very  shallow." 

Panas  and  Angers^  have  demonstrate<l  upon  the  cadaver  that  tlio  head 
of  the  Immcrus  could  be  dislocated  upwanU  above  the  acromio-comcoid 
vault  without  destroying  it. 

It  may  be  here  stated  briefly,  by  way  of  summary,  that  the  testimony 

which  is  to  establish  the  possibility  of  this  accident,  unaccorapanietl  with 

a  fracture,  is  found  in  seven  clinictd  cases  not  verificfl  by  an  autopsy,  in 

^Lcertain  exi)eriments  m«de  upon  the  ca<laver,  and  in  the  single  case  re- 

^^>orted  by  Albert,  and  demonstrate*!  by  a  dissection.    • 

With  the  imperfect  knowknlge  in  my  possession  relative  to  the  purely 
cliniciil  cases,  I  am  not  warranteii  in  subjecting  them  to  criticism.  Ad 
to  the  value  of  Panas's  ex[>eriments  made  upon  the  ca<laver,  I  must  re- 
peat what  I  have  often  said  liefore  in  reference  to  similar  experiments 
made  U[jon  other  joints.  The  results  of  such  experiments  cannot  be 
applied  without  great  reserve,  to  dislocations  occurring  upon  the  living 

H^       *  Panuii  An,  Epiiule,  NouteAu  Diet  do  Med.  H  dt  cbir,  pnit*«  U  13,  p.  466. 
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subject,  and  when  the  muscles  have  their  normal  power  and  activity.  Of 
the  case  of  the  man  aet.  60,  reported  by  Albert,  and  in  which  case  ilone 
has  a  dissection  revealed  a  dislocation  without  a  fracture,  the  ftct  thtt  it 
existed  in  both  shoulders  at  the  same  time,  connected  with  the  obscurity  of 
its  history,  suggest  the  possibility  that,  instead  of  having  been  prinuuity 
a  dislocation,  it  was  at  first  only  a  sprain,  from  which  resulted  an  arthritic 
and  muscular  affection,  in  consequence  of  which  latter  conditions  the 
displacement  had  gradually  been  produced. 

The  following  remarks  are  quoted  from  Poinsot,  who  accepts  the  dis- 
location as  an  established  fact : 

''^  Prognoaia. — In  all  cases  of  absolutely  recent  dislocation,  and  where 
reduction  has  been  effected  without  great  efforts,  the  prognosis  is  poffiescd 
of  little  gravity  ;  but  it  soon  becomes  very  serious  both  on  account  of  the 
extreme  hindrance  resulting  from  the  persisting  displacement,  and  of  the 
infinite,  if  not  insurmountable  difficulties  which  are  met  with  during  the 
attempts  at  reduction  after  a  certain  lapse  of  time.  Laugier,  on  the 
twelfth  day,  could  not  reduce  the  dislocation  in  his  patient ;  Malgtigne 
after  two  months  and  a  half,  and  Busch  after  five  months,  were  ibe 
unsuccessful.  Professor  Verneuil,  it  is  true,  was  able  to  effect  reducdoi 
on  the  thirty-sixth  day,  but  it  was  a  dislocation  which  had  already  beai 
reduced  on  the  very  day  of  the  accident,  and  which  had  been  repio-  j 
duced. 

^'Treatment — Malgaigne,  in  the  case  of  his  patient,  had  attempted 
reduction  by  making  tractions  upon  the  arm  elevated  at  a  right  angles 
and  by  pressing  upon  the  head  in  such  manner  as  to  push  it  downwind 
outwards,  and  backwards,  while  an  assistant  tried  to  pull  tlie  acromioii 
upwards,  inwards,  and  forv^ards.  Busch  employed,  without  being  more 
successful,  Schinzinger's  procedure  (rotation  outwards),  and  that  of  A. 
Cooper,  elevation  of  the  arm  at  different  degrees.  JDenonvilliers  iwi 
M.  Verneuil  effected  reduction  by  means  of  tmctions  downwards,  com- 
bined witji  a  tilting  motion  mth  the  view  of  bringing  back  the  hcul 
toward  the  cavity.  M.  Verneuil  had  failed  the  first  time,  when  tractions 
downwards  were  made  alone,  and,  during  his  second  attempt,  he  thougkt 
it  necessary  to  aniesthetize  the  patient. 

"  M.  Panas,  being  guided  by  experiments,  advises  '  to  carry  thein» 
away  from  the  body  until  the  head  is  sufficiently  lowered  to  pass  under 
the  coracoid  ;  at  the  same  time  that  the  elbow  is  being  raised,  it  is  necw- 
sary  to  give  the  humerus  a  movement  of  rotation  inwards,  gradowj 
increased.'  Albert,  of  Innsbruck,  recommends  abduction,  exteosoB 
backwards,  and  rotation  inwards. 

*'  Verneuil,  in  order  to  prevent  the  dislocation  from  being  repro(luce<L«' 
had  already  happened  twice,  placed  the  arm  (strongly  adducted)  in  fr^^ 
of  the  chest,  the  hand  being  placed  upon  the  sound  shoulder,  and  ra^ 
tained  it  in  that  position  by  means  of  a  silicate  bandage.** 

9.  5.  Partial  Dislocations  of  the  Humerus. 

Sir  Astley  Cooper  has  related  in  his  treatise  two  cjises  of  suppos«'» 
incomplete  dislocation  of  the  head  of  the  humerus  forwanls  ;  and  in  O'^* 
firiuation  of  his  views  lie  has  added  an  account  of  the  appearances  pr*" 
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ienteil  on  <lii<seetioii  in  the  iKidv  of  a  subject  brought  into  the  rooms  of 
St.  Thomas's  Ilospitul.  Bnuisbv  C<xj|H>r,  in  his  edition  of  ihi?  sume 
Kork*  furnisher  the  report  of  a  similar  e.^L^e  wlticli  came  under  the  ob- 
Hbrvation  of  Mr,  Dou*^laKs,  of  Glasgow,  Hargnive  and  Dujjuytren  have 
^mch  reported  one  example  of  thin  species  of  disloaition,  in  which  its 
^xi>*tence  wan  said  to  be  con  finned  by  diasei'tion. 

Petit,  Duverney,  Chopart,  Snlillot,  Miller,  GiU-^on,  Malgaigne,  and 

biuiy  others,  have  admitted    its  pos,sifjility ;  Malgaigne,  however,  only 

Bdtiiits  its  existence  when  the  capsule  remains  entire. 

B    Without  intending  to  discuss  very  njuch  at  length  the  value  of  these 

Hpinions,  I  shall  content  myself  with  dechiring  tliat  the  existence  of  this 

Hr  of  any  other  form  of  partial  dislocation  of  the  shoulder-joint,  as  a 

Hraumatic  accident,  hivs  not  up  to  this  moment  heen  fairly  e«tahlishe<l; 

Bud  tliat  the  anatomical  structure  of  the  joint  renders  its  occurrence 

■occcMLHiingly  improbable,  if  not  absolutely  im)R>8sible. 

B    The  only  example  mentioned  by  Sir  Astley  CfKiper,  in  which  a  dis- 

Hfrction  was  made,  slioweil  that  the  long  head  of  tlie  l)iccps  hrnl  been 

■optiired,  and  that  the  capsule  was  torn,  while  the  head  of  the  liuraeru8 

HfjLS  resting  under  the  eoraeoid  process.     We  nhall  have  no  difficidty, 

Mierefore,  in  Jissigning  it  to  its  proper  place  as  a  complete  subcoracoid 

dislocation.     In  Mr.  Ilargrave's  case,  also,  the  tenilon  of  the  biceps  was 

torn  ;  wlnle  Dupuytren  omits  to  mention  what  was  the  actual  fact  in 

fvhitron  to  this  tendon  in  the  case  seen  by  him,  but  it  is  liistinctly  stated 

that  the  head  of  the  lione  rented  upon  the  ribs.     Mr.  Hargrave  seems, 

therefore,  to  have  described  i\  ease  of  rupture  of  the  long  head  of  the 

biceps,  and   it  is  proba!>le  that   Dupuytren,  who  knew  nothing  of  the 

previou-s   history  of  the  Hubject,  has   given   us  a   faithful   account  of  a 

pathological  dislocatiou,  a  result  of  disease,  and  not  of  a  direct  injury. 

Poinsot  remarks,  also,  that  the  four  cases  mentioned  by  Owen'  were 

examples  of  chronic  lesion. 

If  the  head  of  the  humerus  i%  driven  from  its  socket  by  violence^  and 
remains  thus  disphuecl,  it  is,  I  assume,  a  complete  dislwation  ;  since  it 
is  only  by  having  placed  the  semi-<liameter  of  tiie  liead  of  the  bone  out- 
sifle  of  the  margin  of  the  glenoid  fossa  that  it  can  be  made  for  one 
nif>tnent  to  retnin  it^  ahnormsil  fKisition.  To  accomplish  this  amount  of 
disfilacement  upwards,  or  upwanls  and  forwards,  or  directly  forwards,  the 
acromion  or  the  conicoiil  process  must,  as  I  think,  be  In-oken  ;  while  it*^  oc- 
currence in  any  other  direction  must  involve  at  leiist  a  most  extnaordinary 
extension,  if  not  an  Jirtu:d  laceration,  of  the  cupsule.  If  we  admit,  with 
Malgaigne,  that  occasionally  the  crapsule  has  l>een  found  capable  of  such 
extraordinary  extension  without  actual  rupture,  I  am  still  unwilling  to 
regJird  this  m^  a  fair  example  of  a  jmrtia!  dislocation,  since  the  heiid 
of  the  I)one  no  longer  moves  in  its  socket,  being  at  no  point  in  actual 
contact  with  the  articular  surface  of  the  glenoid  fossa.  It  is  essentially 
a  complete  dislocation,  according  to  all  the  admitted  definitions  of  this 
tei-m. 

It  is  quite  probable  that  a  majority  of  these  accidents  were  examples 
of  rupture  or  displacement  of  the  tendon  of  the  long  head  of  the  biceps, 

*  K.  Owen,  The  Lanc«t,  1876,  vol.  i,  p.  769. 
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the  effect  of  which,  as  Mr.  John  G.  Smith*  and  Mr.  Soden'  have  shown 
by  a  number  of  dissections,  is  to  allow  the  head  of  the  humerus  to  be 
drawn  upwards  and  forwards  in  its  socket,  until  it  is  arrested  by  the  tvo 
processes,  and  by  the  coraco-acromial  ligament.  Says  Mr.  Soden:  *'To 
enable  the  bone  to  maintain  its  equilibrium,  it  is  necessary  that  the  cap- 
sular muscles  should  exactly  counterbalance  each  other ;  and  as  there  is 
no  muscle  from  the  ribs  to  the  humerus  to  antagonize  the  upper  capsular 
muscles  "  (that  is,  to  draw  the  head  of  the  humerus  downwards),  *'it  is 
suggested  that  this  oflSce  is  performed  by  the  singular  course  of  the  long 
tendon  of  the  biceps,  which,  by  passing  over  the  head  of  the  bone,  when 
the  muscle  is  put  in  action,  tends  to  throw  the  head  downwards  and  back- 
wards ;  it  follows,  therefore,  that,  the  tendon  being  removeil,  the  head  rf 
the  bone  would  rise  upwards  and  forwards.'* 

Fig.  292  represents  the  case  of  displacement  of  the  tendon  of  die 
bicej)S  seen  by  Mr.  Soden,  and  of  which  he  was  permitteil  to  make  a 
dissection.' 

I  have  myself  frequently  observed,  and  I  have  before,  when  speaking 
of  the  prognosis  or  results  of  dislocations,  calleil  attention  to  the  ici. 

that  the  head  of  the  humerus  »)nie 
Fig.  292.  times  remains  for  a  long  timeafterdie 

reduction  has  been  effected  slighdy 
advanced  in  its  socket,  so  as  to  lead  to 
a  suspicion  that  it  is  not  properiy  re- 
duced. Quite  recently  1  have  be« 
consulted  in  the  case  of  a  lad  abort 
fourteen  years  of  age,  who  hail  beta 
subjected  to  the  jmlleys  during  four 
consecutive  hours  to  accomplish  i 
more  complete  reduction. 

The  same  thing,  also,  has  been  no- 
ticed by  me  occasionally  where  the 
shoulder  had  been  subjecte<l  to  a  vio- 
lent wrench,  but  no  actual  dislocaii'* 
had  ever  occurred.  In  either  case  die 
Dippiaceinent  of  the  long  head  of  the  biceps,     explanation  is  perhaps  the  same,  die 

long   head  of  the  biceps  has  b«!en 
broken    or  displaced :    or,  when  it  follows  a  dislocation,  some  <»f  dw 
muscles  inserted  into  the  greater  tuberosity  have  been  toni  from  their 
atUichments.     I  nieun  to  Siiy,  that  in  these  circumstances  we  may  finJ* 
sufficient  and  perhaps  the  most  frequent  explanation :  yet  it  is  «\ttite 
probable  that,  in  a  considerable  number  of  cases,  the  laceration  trf  tbe     1 
capsule,  and  the  action  of  tlie  muscles,  are  alone  concerned  in  the  ppv 
duction  of  this  phenomenon.     I  have  seen  one  example  in  the  person  of 
Mr.  Craig,  of  Brooklyn,  in  which  tlie  tendon  of  the  biceps  suddenly  re- 
sumed its  position  after  tlie  laj)se  of  several  days,  and  the  prominence  «^t 
the  head  of  the  humerus  at  once  disaj)peared.     David  Prince.*  Howiu? 

1  Aincr.  Journ.  Med.  Sci.,  vol.  xvi.  i).  21'J,  Mav,  1835,  fnnn  London  Mi-d.  l^a/.. 

2  Ibid.,  vol.  xxix.  p.  480,  from  Lontl.  Mod.  Guz.,  July,  1841. 

'  Pirri<j's  System  of  Sun^aTy,  .Viner.  e.i.,  p.  'ioo;  ixUo,  8ir  Astley  Co<.{kt.  "«lit-i 
by  Bransby  Coo|wr,  Amer.  ed!.  p.  308. 

♦  Prince',  St.  Louis  Mod.  and  Surij:.  Journ.,  Nov.  1870. 

*  Hewitt,  lIolme.s'!J  Surgery,  2d  Lond.  od.,  vol.  ii.  p.  820. 
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and  Holmes*  have  reported  similar  cases.     In  Mr.  Holmes's  case,  how- 
ever, the  coracoid  process  was  broken  also. 

Alfred  Mercer,  of  Syracuse,  N.  Y.,  in  a  very  interesting  paper  on 
this  same  subject,  relates  several  examples  of  forward  displacement  after 
injuries  to  the  shoulder-joint,  one  of  which,  as  being  exceedingly  perti- 
nent, I  shall  take  the  liberty  of  quoting : 

"Mrs.  B.,  a  well-developed  woman,  of  ftUl  habit,  aged  fifty-six,  seven 
years  since  was  thrown  from  a  carriage,  dislocating  her  right  shoulder, 
which  was  reduced  a  short  time  after  the  accident,  but  the  shoulder  was 
Minful,  and  tender  to  the  touch,  and  almost  useless  for  months  after. 
bhe  could  carry  the  arm  forwards  and  backwards,  but  could  not  raise  it 
from  the  side,  or  carry  her  hand  behind  her,  or  raise  it  to  her  head,  for 
foarteen  months.  She  has  gradually  gained  better  use  of  her  arm,  but 
now,  July,  1858,  she  cannot  raise  her  elbow  from  the  side  more  than 
half-way  to  a  horizontal  position  without  assistance ;  but  with  assistance, 
the  arm  may  be  carried  into  any  position  without  pain  or  resistance. 
Measurement  shows  no  appreciable  difference  in  the  size  or  length  of  the 
arm,  or  size  of  the  shoulder ;  but  the  point  of  the  shoulder  is  still  tender 
to  the  touch,  is  prominent  in  front,  and  correspondingly  flattened  behind. 
The  head  of  the  humerus  appears  to  rest  against  the  outside  of  the 
ooracoid  process,  but  the  fulness  of  habit  obscures  the  diagnosis,  com- 
pared with  other  cases.  Several  doctors,  at  different  times,  have  ex- 
amined the  shoulder ;  some  have  said  it  was  not  properly  reduced,  and 
advised  a  suit  for  malpractice. 

** I  examined  the  shoulder  again  in  November  last;  it  presented  the 
same  general  appearance,  although  the  patient  was  much  thinner  in  flesh 
from  recent  sickness.  Some  six  weeks  previous  to  this  examination, 
in  a  sudden  and  thoughtless  effort  to  raise  the  arm  above  the  head,  the 
muscles  unexpectedly  obeyed  the  will ;  since  which  time  she  has  had 
perfect  use  of  it,  though  the  defonnity  still  remains.  She  thinks  she 
felt  or  heard  a  snap  when  the  arm  went  up,  but  it  was  followed  by  no 
pain,  soreness,  or  swelling."'' 

There  cannot  be  much  doubt,  I  think,  that  in  this  case,  at  least,  the 
deformity  and  maiming  were  due  in  a  great  measure  to  a  displacement 
of  the  long  head  of  the  biceps.^ 

If  a  displacement  of  the  tendon  necessarily  causes  a  displacement  of 
the  head  of  the  humerus,  it  might  seem  proper  to  infer  that  a  rupture 
of  the  tendon  would  do  the  same.  The  only  example  of  rupture  of  the 
tendon  which  has  come  under  my  observation  does  not  confirm  this 
opinion. 

James  Wallace,  set.  46,  a  sailor,  and  a  man  of  remarkable  muscular 
development,  while  pushing  a  swing  with  his  arms  extended  felt  some- 
thing snap  in  his  right  arm,  and  the  arm  at  once  became  powerless. 
The  sensation  of  snapping  was  at  a  point  about  four  and  a  half  inches 
below  the  acromion  process.  The  pain  was  like  that  caused  by  hitting 
a  nerve;  on  the  following  day  there  was  an  extensive  ecchymosis  over 

*  Holmes's  Surircrv,  2d  Loud,  ed.,  vol.  ii.  p.  820. 

'  Mercer,  Buffalo  Mod.  Joiirn.,  vol.  xiv.  p.  6-41,  April,  1859. 

*  Broom  field's  Chirurg.  Observ.,  vol.  ii.  p.  70. 
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the  upper  end  of  the  humerus,  and  the  belly  of  the  biceps  was  full  and 
flabby. 

Wallace  was  examined  by  me  at  Bellevue  Hospital  in  March,  1875, about 
eight  months  after  the  injury  was  received.  The  belly  of  the  biceps 
had  shortened  upon  itself,  and  made  a  very  remarkable  prominence  on 
the  front  of  the  arm,  but  he  could  not  render  it  firm  by  contraction.  He 
could  flex  the  arm  slowly,  but  not  against  any  considerable  resistance. 
The  head  of  the  humerus  was  not  advanced  in  the  socket.  I  could  fed 
the  tendon  of  the  biceps  in  its  groove,  and  inferred  that  the  rupture  took 
place  near  its  insertion  into  the  muscle. 

J.  L.  Petit  has  reported  a  similar  case,  in  which  the  rupture  was 
caused  by  the  extension  employed  in  an  attempt  to  reduce  a  dislocation 
of  the  arm.^ 

Poinsot  records  an  example  of  rupture  of  this  tendon  in  a  man,  caused 
by  lifting,  and  in  which  the  head  of  the  humerus  was  not  displaced. 
Three  weeks  later  the  same  accident  was  reproduced  in  a  similar  manner, 
and  Poinsot  remarks  that  the  phenomena  presented  were  the  same  as  in 
Wallace's  case. 

Dr.  Arpad  G.  Gerster,  in  a  paper  read  before  the  Society  of  the  Phj- 
sicians  and  Surgeons  of  the  German  Hospital  and  Dispensary  of  Xew 
York,  Oct.  12, 1877,  on  "  Subcutaneous  Injuries  of  the  Biceps  ferachii."* 
has  made  some  historical  notes  and  observations  which  seem  deseninga 
place  in  this  connection.  He  says :  "  Older  surgeons  (Stanley,  Broo- 
field,  Knox,  Monteggia,  for  instance),  up  to  the  middle  of  this  centiuj, 
diagnosed  as  dislocations  of  the  long  head  of  the  biceps,  cases  similar  to 
the  one  related*'  (case  of  partial  rupture  of  the  tendon,  and  of  the  corre- 
sponding part  of  the  shejith  of  the  long  head  of  the  biceps).  "Tbej 
supposed  that  the  tendon  left  its  groove,  and  8lip]>eil  ujwn  the  maj'jr 
tubercle.  True,  none  of  them  ever  found  the  tendon  in  its  (lislocaiJ 
condition,  but  they  assumed  that  a  spontaneous  reduction  took  place  hj 
a  rotjition  of  the  humerus,  before  a  competent  judge  could  ascertain  liie 
nature  of  the  injury.  William  Cooper  and  Boerhaave  acepteil  thep*^ 
sibility  of  such  an  injury.  Fergusson  expressed  himself  cautiously* 
the  subject.  Bardeleben,  Pitha,  and  Volkmann  deny  its  existence,  refer- 
ring to  a  series  of  exhaustive  articles  in  the  Gazette  Hcbdomaikm 
(2d  ser.,  iv.  [xiv.],  21,  23,  25,  18G7),  writt^^n  by  Jarjavay,  which  e««i- 
pletely  disposes  of  this  'mysterious  dislocation,'  as  Pitha  sarcastically 
calls  it." 

Gerster  states,  moreover,  that  Pouteau  had  long  before  doubted  tb* 
existence  of  this  dislocation,  and  that  Malgaigne  had  expresses!  ^^' 
cism  as  to  the  true  character  of  Mr.  Soden*s  case.     In  short.  Dr.  Ge^tfr 
claims  that  its  existence,  uncomplicated  with  other  accidents,  has  nevef 
been  demonstrated  satisfactorily  upon  the  living  or  dead  subject:  an«v 
that,  to  say  the  least,  it  is  doubtful  whether  it  has  ever  occurred.    Tl^^ 
entire  argument,  together  with  the  anatomical  reasons  assigned,  are  vef^ 
ingenious;  and  while  they  do  not  settle  conclusively  in  my  own  inii** 
the  question  of  its  possibility,  they  seem  to  throw  a  doubt  upon  the  tiU^ 
nature  of  some  of  the  cases  reported. 

*  Mulfraiuno,  on.  cit.,  Paris  ed.,  1855,  vol.  ii.  p.  145. 
'^  Gerster,  N.  1.  Med.  Journ.,  May,  1878,  p.  487. 
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Dr.  Wliite,^  of  Philadelphia,  in  an  excellent  risume  of  this  subject, 
concludes  that  the  occurrence  of  a  traumatic  dislocation  of  the  long 
tendon  of  the  biceps,  unaccompanied  with  a  dislocation  of  the  humerus, 
has  not  been  absolutely  proven.  He  reports,  however,  a  case  which  both 
Dr.  Agnew  and  himself  believed  to  be  such  a  dislocation.  A  man,  set. 
87,  had  fallen  upon  his  shoulder  from  a  considerable  height.  Seen  by 
these  surgeons  soon  after  the  accident,  it  was  thought  that  the  empty 
bicipital  groove  and  the  displaced  tendon  could  be  distinctly  felt.  At 
the  end  of  two  years  the  displacement  continued,  and  at  this  perioil  the 
patient  had  recovered  nearly,  but  not  wholly,  the  free  use  of  his  aim. 


CHAPTER    VIII. 

DISLOCATIONS  OF  THE  HEAD  OF  THE  RADIUS 
(HUMERO-RADIAL). 

I  HAVE  recorded  thirty-two  examples  of  traumatic  dislocation  of  the 
head  of  the  radius  as  having  been  seen  and  examined  by  me ;  of  which 
twenty-seven  were  dislocated  forwards,  or  forwards  and  outwards,  and 
only  nve  backwards :  or,  rejecting  those  cases  which  were  complicated 
with  fracture,  I  have  reconled  fourteen  cases  of  simple  forward  disloca- 
tion, and  three  of  simple  backward  dislocation.  My  experience,  there- 
fore, does  not  correspond  with  the  experience  of  Boyer,  Velpeau,  Vidal 
Sie  Cassis),  Chelius,  B.  Cooper,  Guthrie,  Gibson,  and  some  others,  who 
eclare  that  the  dislocation  backwards  is  the  more  frequent  of  the  two. 
Indeeil.  I  ought  to  say  of  two  of  the  examples  of  backward  dislocation 
of  the  radius  which  have  come  under  my  notice,  and  which  I  have 
marked  as  simple,  that  they  were  ancient  dislocations;  and  I  am  not 
entirely  certaiin,  therefore,  that  they  had  not  been  originally  complicated 
with  a  fracture,  although  at  the  time  of  my  examination  they  pre8ente<l 
no  such  evidence.  The  third,  which  I  believe  to  have  been  a  genuine, 
simple  backward  dislocation,  I  will  mention  again  in  connection  with 
this  latter  form  of  dislocation.  I  have  seen  one  congenital  dislocation 
of  the  head  of  the  ra<lius  outwards  and  forwards,  which  I  will  describe 
more  particularly  in  the  chapter  on  Congenital  Dislocations. 

^  1.  Dislocations  of  the  Head  of  the  Radius  Forwards. 

Causes. — A  fall  upon  the  elbow,  the  blow  being  received  <lirectly  upon 
the  posterior  face  of  the  head  of  the  radius ;  a  fall  upon  the  hand  with 
the  forejinn  extende<l  and  pronated ;  extreme  pronation  of  the  foreann  ; 
or,  according  to  Deiuici',  a  blow  upon  the  inside  of  the  elbow,  which  is 
equivalent  to  a  violent  adduction  of  the  foreann. 

*  White,  J.  W.,  Suri^t'on  to  the  Phihich'lphiii  Hospital,  and  As$t.  Surgeon  to  the 
University  Hospital,  Amer.  Journ.  Med.  Sci.,  .Jan.  1S84. 
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In  children,  and  especially  in  those  of  a  strumous  habit,  whose  ligi- 
ments  are  feeble,  a  subluxation  forwards,  or  even  a  complete  didoo- 
tion,  is  occasionally  produced  by  being  lifted  suddenly  from  the  floor  by 
the  hand,  or  by  an  attempt  to  sustain  the  child  when  he  is  about  to  &lL 
I  hiave  seen  examples  of  this  dislocation  produced  in  this  way.  Batdh 
elder,^  Sylvester,^  Goyrand,*  and  many  other  surgeons,  have  mentioned 
similar  cases.  In  the  case  of  Lydia  Merton,  four  years  old,  brought  to 
me  in  May,  1868,  the  dislocation  was  caused  by  holding  on  by  the  hands 
after  having  fallen  from  a  swing. 

Dr.  Kra<jkowizer  related  to  the  New  York  Academy,  in  1856,  a  ose 
of  complete  dislocation  forwards,  produced,  as  was  supposed,  in  the  act 
of  turning  the  child  in  delivery.  The  arm  was  ecchymosed,  and  the 
dislocation  was  very  distinct.* 

Leisrinck*  saw  an  ancient  dislocation  forwards  in  both  arms,  which 
were  said  to  have  been  produced  immediately  after  birth  by  violent  tor- 
sion of  the  forearms,  practised  for  the  purpose  of  resuscitating  the  child. 

Pathological  Anatomy. — The  head  of  the  radius  is  carrieil  forwards 
upon  the  humerus,  and  generally  a  little  outwards.  In  the  case  of  Lydia 
Merton,  already  mentioned,  the  head  of  the  radius,  on  the  ninety-fourth 
day  after  the  accident,  was  nearly  in  the  centre  of  the  humerus.  The 
anterior  and  external  lateral  ligaments,  with  the  annular,  are  in  m^^pt 
cases  more  or  less  broken.  Sometimes  the  anterior  and  external  lateral 
are  alone  broken,  the  annular  ligament  being  then  sufficiently  stretched 
to  allow  of  the  complete  dislocation  ;  or  the  anterior  and  annular  having 
given  way,  the  external  lateral  may  remain  intact. 

In  the  specimens  dissected  by  Danyau®  and  Debruyn,"  and  also  in  the 
specimen  deposited  by  Prestat®  in  the  Dupuytren  Museum,  the  annular 
ligament  was  not  torn.  In  a  specimen  obtained  by  J.  Hilton,®  this  lig»- 
mcnt  was  only  partially  torn.  In  each  of  these  latter  cases  the  head  of 
the  radius  had  formed  for  itself  a  new  socket  on  the  front  of  the  humerus. 
The  same  is  the  fact  in  a  specimen  represente<l  by  Kronlein,  and  con- 
tained in  the  Pathological  Museum  at  Zurich,  so  that  the  movement  of 
pronation  and  supination  were  completely  restored. 

Symptoms, — The  head  of  the  radius  can  in  general  be  distinctly  fdt  in 
it*<  new  situation,  rotating  under  the  finger  when  the  hand  is  pronatedanJ 
supinated ;  we  may  sometimes  also  recognize  a  depression  corresponding 
to  its  natural  situation,  behind  and  below  the  little  head  of  the  humerus. 
The  external  border  of  the  forearm  is  slightly  shortened,  and  the  ann 
inclines  unnaturally  outwards.  The  tendon  of  the  biceps  is  relaxed. 
The  forearm  is  generally  pronated,  sometimes  it  is  in  a  position  midwiv 
between  supination  and  pronation,  but  I  have  never  seen  it  supinated.  1 
liave  particularly  noticed  this  fact  in  my  report  made  to  the  New  Tork 
State  Medical  Society  in  1855;  and  Denuce,  who  has  also  examineu 

>  Bntchelder,  New  York  Journ.  Med  ,  May,  1856,  p.  333. 

2  Sylvester,  Amer.  Journ.  Med.  Sci.,  vol.  xxxi.  p.  206,  Jan.  1843. 

^  Goyrand,  ILid.,  vol.  xxxii.  p.  228,  July,  1843. 

*  Krackowizcr,  New  York  Journ.  Med.",  March,  1857,  p.  262. 

^  Leisrinck,  Deuts.  Zoitschrift  fiir  Chir,  Dec.  12,  1873. 

«  Poinsot,  op.  cit.,  p.  880.  ^  Ibid.  *  l^^^- 

»  Hilton,  Bull.  Gen.  de  Tlurap.,  t.  38,  1850,  p.  113. 
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these  cases  carefully,  affirms  that  it  is  seldom  supinated,  notwithstanding 
the  general  statements  of  surgeons  to  the  contrary. 

The  arm  is  usually  a  little  flexed,  and  cannot  be  perfectly  extended 
without  causing  pain.  In  some  cases,  especially  when  the  dislocation  has 
existed  for  a  considerable  length  of  time,  the  arm  is  capable  of  extreme 
and  unnatural  extension.    This  was  the  case  with  Lydia  Merton.    There 


Fig.  293. 


Fio.  294. 


Head  of  the  radius  forwards, 
relations. 


Anatomical 


Head  of  the  radius  forwards.    External  ap- 
pearance of  limb. 


is  usually  preternatural  lateral  motion ;  but,  except  in  old  cases,  the 
forearm  cannot  be  flexed  upon  the  arm  beyond  a  right  angle.     . 

Prognosis. — Denuce  says:  "The  reduction  is  often  impossible;  more 
frequently  still,  difficult  to  maintain."  In  proof  of  which  he  refers  to 
the  observations  of  Danyau  and  Robert.  In  the  case  of  recent  disloca- 
tion related  by  Robert,  it  was  found  impossible  to  maintain  a  reduction 
which  he  thought  he  had  several  times  accomplished,  and  he  believed 
that  the  difficulty  consisted  in  a  portion  of  the  torn  annular  ligament 
having  become  entangled  between  the  head  of  the  radius  and  the  con- 
dyle of  the  humenis.* 

Sir  Astley  Cooper  wjis  unable  to  accomplish  the  reduction  in  two 
recent  cases ;  and  of  the  six  cases  which  came  under  his  immediate  ob- 


Mf'nioii-e  sur  Ifs  Luxation*  dii  Coude,  par  Paul  Denuc^*.     Paris,  1864. 
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servation,  only  two  were  ever  reduced.     In  Bransby  Coopers  edition  of 
Sir  Astley's  work,  other  similar  examples  of  non-r^uction  are  relatei 

Malgaigne  says  that  in  a  collection  of  twenty-five  cases  which  he  his 
made,  the  accident  was  unrecognized  or  neglected  in  six,  and  ineffectual 
efforts  at  reduction  had  been  made  in  eleven ;  so  that  only  eight  of  the 
whole  number  were  reduced. 

I  have  myself  met  with  six  of  these  simple  dislocations  which  were 
not  reduced,  three  of  which,  however,  had  not  been  recognized,  and  no 
attempt  at  reduction  had  ever  been  made ;  one  had  been  treated  bv  an 
empiric,  Sweet,  a  *' natural  bone-setter,'*  but  without  success;  one  had 
been  reduced,  but  it  had  become  redislocated,  and  in  the  remaining  exam- 
ple I  was  unable  to  reduce  the  dislocation  on  the  seventh  day. 

The  following  are  brief  notes  of  four  of  these  cases: 

A  young  man,  aet.  23,  presented  himself  at  my  office,  to  whom  the 
accident  had  occurred  about  one  year  before.  The  surgeon  who  va^ 
first  called  did  not  recognize  the  dislocation,  and  no  attempt  had  em 
been  made  to  replace  the  bones.  The  forearm  was  forcibly  pronated 
and  could  not  be  supinated,  but  he  could  extend  it  completely,  and  flex 
it  somewhat  beyond  a  right  angle.  It  was  strong,  and  nearly  as  useftl 
as  before. 

H.  H.  B.,  jet.  6 ;  dislocation  produced  by  a  fall  upon  the  elbow. 
The  surgeon  who  was  called  did  not  detect  the  nature  of  the  injurr. 
Eighteen  years  after,  I  found  the  head  of  the  radius  lying  in  fi^)nt  '»f 
the  old  socket,  having  formed  a  new  socket,  in  which  it  moved  freely. 
From  the  elbow  to  the  hand  the  arm  inclineil  outwards,  or  to  the  nwlia! 
side;  pronation  and  supination  were  perfect.  He  could  flex  tliearmto 
an  acute  angle,  but  not  so  completely  as  the  other.  The  arm  was  a> 
strong  as  the  other,  but  it  was  fre({uently  hurt  by  lifting. 

Ira  E.  Irish,  aet.  12,  had  a  dislocation  of  the  head  of  the  radius  for- 
wards. Sweet,  who  is  mentioned  above,  was  at  first  employe<l,  but  biM 
to  reduce  it.  Thirty-nine  years  after,  when  Mr.  Irish  was  fifly-oneyrtr* 
old,  I  examined  the  arm.  He  could  not  flex  the  forearm  upon  the  arm 
beyond  a  right  angle ;  and  when  the  attempt  was  made,  the  radiu^ 
stnick  against  the  humerus.  Complete  supination  was  impossible.  Tie 
arm  was  as  strong  as  the  other,  except  in  raising  a  weight  above  hi? 
head.     Occasionally  he  was  annoyed  with  slight  pains  in  tliis  limb. 

Urias  Lett,  a  coiore<l  barber  of  Bufflilo,  ageil  forty-eight  years,  ^«'' 
thrown  from  a  carriage,  producing  a  dislocation  of  the  right  radius,  ao'l 
severely  bruising  the  elbow-joint.    He  did  not  see  a  surgeon  until  sixhou^ 
had  elapsed.     The  elbow  wjis  then  much  swollen,  and  eX4uisitely  tender, 
and  Lett  would  not  permit  much,  if  any,  examination  to  detemiine  its  con- 
dition.   The  doctor  applied  simple  dressings,  and  the  next  <lay  re«|ue?te«l 
me  to  see  him.     The  whole  arm  was  then  swollen  and  ten<ler,  and  very 
little  examination  was  admissible     The  dressings  were,  therefore.  n<»t 
completely  removed,  but  only  laid  open  sufliciently  to  enable  us  to  seethe 
joint.     We  suspected  a  forward  dislocation  of  the  head  of  the  radius,  but 
could  not  positively  determine  the  point — the  patient  not  pennitting  any 
kind  or  degree  of  manipulation.     We  decided,  therefore,  to  wait  a  fe^ 
days  until  the  inHammation  had  somewhat  abated,  ami  then,  if  the  ex- 
istence of  a  dislocation  was  ascertained,  to  attempt  its  retluction.    Ou 
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the  seventh  day  the  swelling  had  measurably  subsided,  and  the  diag- 
nosis became  satisfactory.  VVe  imme<liately  placed  him  under  the  com- 
plete influence  of  chloroform,  and  made  long-continued  and  violent 
efforts  at  reduction,  but  without  success.  Severe  inflammation  again 
followed  these  efforts,  and  Lett  would  never  consent  to  another  trial. 
After  four  years  I  find  the  bone  still  out.  He  can  flex  the  forearm 
upon  the  arm  almost  as  far  as  he  can  the  opposite  limb ;  he  can  carry  it 
nearly  to  his  mouth,  the  head  of  the  nidius  sliding  off  upon  the  outer 
fiice  of  the  humerus,  and  not  resting  plumply  against  it ;  indeed,  the 
radios  seems  to  have  been  gradually  pusheil  outwards  as  well  as  for- 
wards. The  hand  is  forcibly  pronated,  and  cannot  be  supinated.  The 
attempt  to  supine  produces  a  click  in  the  neighborhood  of  the  head  of 
the  radius,  as  if  it  struck  against  a  bone.  The  arm  is  as  strong  as  the 
other,  and  not  wasted.  He  has  constantly  pursue<l  his  occupation  as  a 
barber,  after  only  a  few  weeks*  confinement. 

If  the  dislocation  is  accompanie<l  with  a  fracture  of  the  ulna,  unless 
the  fracture  is  transverse  or  incomplete,  reduction  is  not  generally  ac- 
complished. When  speaking  of  fractures  of  the  shaft  of  the  ulna,  I 
have  related  several  examples  illustrative  of  this  remark.  Norris  has 
made  the  same  observation.^  I  have,  however,  three  times  met  with 
this  accident  thus  complicated  in  children,  in  the  treatment  of  which  a 
much  better  result  has  been  obtained.  In  the  first  example,  a  lad,  aged 
nine  years,  had  broken  the  ulna  in  its  upper  third  and  dislocated  the 
radius  forwards.  Dr.  White,  of  Buffalo,  and  myself  were  in  immediate 
attendance.  Both  the  fracture  and  dislocation  were  easily  reduced,  and 
in  a  few  weeks  the  limb  was  sound  and  perfect,  except  that  a  slight 
fulness  remained  in  front  of  the  head  of  the  radius,  and  this  continued 
for  several  years.  In  the  second  example,  a  lad,  of  the  same  age  as  the 
other,  was  treated  by  Dr.  Austin  Flint  and  myself.  We  reduced  both 
the  firactnre  and  the  dislocation  by  extending  the  arm  from  the  wrist, 
while  at  the  same  moment  pressure  was  made  upon  the  head  of  the 
radius  from  before  backwards.  A  right-angled  splint  was  applied  and 
continued  during  a  period  of  four  weeks,  being  removed  daily  for  the 
purpose  of  giving  to  the  joint  gentle,  passive  motion,  etc.  After  this 
the  arm  was  permitted  to  straighten  gradually,  and  at  the  end  of  a 
month  more  the  joint  was  moving  freely,  and  with  no  degree  of  displace- 
ment at  the  point  of  fmcture  or  dislocation. 

It  is  quite  probable  that  in  each  of  the  above  cases  the  separation  was 
not  complete,  although  crepitus  was  distinct,  and  tlie  displacement  of  the 
broken  ends  was  very  marked.  In  the  following  case  the  fracture  was 
certainly  incomplete : 

Elizabeth  Carmody,  a}t.  4,  was  brought  to  me,  August  6,  1851,  with 
a  fracture  of  the  ulna,  two  inches  below  its  upper  end,  the  fragments 
being  inclined  backwards,  while  the  radius  was  dislocate<l  forwards. 
Both  bones  were  easily  replaced,  and  the  functions  of  the  arm  were 
soon  completely  restored.  This  case  was  erroneously  reported  to  the 
New  York  State  Medical  Society  as  an  example  of  fracture  of  the  radius, 
with  dislocation. 

*  Xorris.  Anier.  Jour.  ^led.  Soi..  vul.  xxxi.  p.  *2l. 
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Where  the  restoration  has  been  promptly  effected  and  maintained 
steadily,  the  motions  of  the  joint  are  soon  restored;  but  in  one  case  the 
head  of  the  radius  has  been  found  to  play  very  freely  and  loosely  after 
the  lapse  of  two  years,  and  in  others  it  has  remained  slightly  prominent 
in  front,  as  if  it  was  a  little  in  advance  of  its  socket. 

Treatment — Extension  and  counter-extension  should  be  made  in  the 
direction  in  which  we  already  find  the  limb,  namely,  with  the  foreann 
slightly  bent  upon  the  arm,  while  at  the  same  moment  the  surgeon  should 
seize  the  elbow  with  his  hands,  and  press  the  head  of  the  radius  back 
with  his  two  thumbs. 

Other  methods  will  often  succeed ;  but  by  this  we  relax  the  biceps, 
and  put  the  parts  in  the  best  position  to  accomplish  the  reduction  easily 
and  promptly.  Sir  Astley  directed  to  supine  the  forearm  while  the 
extension  was  being  made  from  the  hand,  but  Denuce  prefers  that  the 
forearm  should  be  in  a  position  of  pronation. 

After  the  reduction  is  effected  it  is  never  safe  to  straighten  the  ann 
completely  at  once,  nor  indeed  for  some  weeks ;  not  until  the  ligaments 
have  been  suflSciently  restored  to  resist  the  action  of  the  biceps.  The 
arm  must,  therefore,  be  flexeil  and  placed  in  a  sling,  or,  if  the  radios  i» 
disposed  to  become  redislocated,  a  right-angled  splint  ought  to  be  placed 
upon  the  back  of  the  arm  and  forearm,  and,  by  the  aid  of  a  compwffi 
and  roller,  an  attempt  should  be  made  to  retain  it  in  place. 

Nor  will  it  be  found  safe  at  any  period  to  compel  the  arm  by  force 
to  resume  the  straight  position,  since  this  bone,  when  it  has  once  been 
dislocated,  will  for  a  long  time  be  liable  to  dislocation. 

A  hoy,  aged  about  four  years,  was  presented  at  my  clinic  by  hfe 
father,  having  a  forward  dislocation  of  the  head  of  the  nidius.  The  dL«- 
location  had  existed  several  months.  The  father's  purpose  in  bringing 
the  child  was  to  ascertain  whether  he  could  not  claim  damages  for  inal- 
])ractice.  The  account  which  he  gave  was  as  follows:  The  surgi-^n 
called  it  a  dislocation  forwards,  and  pretended  to  reduce  it.  A  right- 
angled  s])lint  was  applied  with  a  roller.  At  the  end  of  three  weeks  the 
father  removed  the  splint,  but  did  not  discover  anything  out  of  place. 
Finding,  however,  that  the  elbow  was  stiff,  he  took  measui*es  to  straighten 
it  forcibly.  In  a  few  days  he  discovered  the  head  of  the  bone  out  ot 
l>lace,  and  so  it  has.  remained  ever  since. 

I  explained  to  him  that  there  was  much  reji^on  to  suppose  that  the 
surgeon  had  properly  reduced  the  dislocation,  and  that  he  had  him^self 
reproduced  the  accident,  by  straightening  the  arm,  through  the  action  i^ 
the  biceps  upon  the  upper  end  of  the  radius.  The  father  declined  anv 
further  surgical  interference,  and  no  prosecution  has  followe<l. 

The  late  Dr.  Batch  elder,  of  New  York,  in  a  very  excellent  paper  «»n 
dislocations  of  the  head  of  the  radius,  has  described  a  metho<l  of  wluc- 
tion  su^rffested  to  him  first  by  Dr.  Goodhue,  of  Chester,  Vermont,  an" 
which  he  had  himself  found  more  successful  than  any  other  raethw- 
indeed,  he  says  it  never  fails,  yet  he  does  not  infonn  us  in  precisely  how 
many  cases  he  had  made  the  trial.  The  ])lan  suggested  by  Dr.  ^^^^' 
hue  consists  essentially  in  first  making  extension  from  the  hand  a^^'* 
pressing  at  the  same  time  downwards  and  backwards  upon  the  head  "i 
the  radius  until  it  has  descended  to  a  level  with  the  articulating;  surface 
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tlie  humerus.     As  suon  }i^  thi8  is  acfomplij^litHU  tlic  foroarm  is  to  be 
aiMciily  tloxeil  upon  the  ann  m  such  a  <lirei'tioii  as  that  the  hand  shall 
outside  of  the  slumhler  ;   at  the  same  luoiuent,  i\\m,  the  pre^ure 
mist  h<*  foniinued  vigorously  ujk)!!  the  head  <>f  th<^  radius.^ 

I  2.  Biilocations  of  the  Head  of  the  Radius  Backwards. 

^enuce  has  collected  fourteen  exati)pk\s  of  this  disliK'^itinn  :  but  Mai- 
_  ae,  who  reject^  a  portion  of  the  cases,  an<l  adds  one  or  two  mnre, 
admit*  only  twelve.  In  addition  to  those  mentioned  by  these  two 
writers,  I  have  found  recorde^i,  or  incidentally  noticed,  one  by  May.^ 
I  one  Ijy  Bransby  Cooper,^  one  by  Lawrence,*  one  Ijy  Liston,*  two  by 
<':i>e.*  two  by  Gibson/  one  by  Parkier,*  tiiree  by  Markoe,*  two  by 
t  )fmer,"N>ne  hy  Mack,'^  and  one  by  Rivington,*^  and  to  these  my  own 
ob:*er  vat  ions  have  addtni  five  more,  in  all  tbirty-three  supposed  examples. 
Of  the  examples  brought  under  uiy  own  notice  I  have  idready,  in  the 
preceding  section,  affirme<l  that  two  of  them  were  aceonipanied  with 
fracture,  and  I  am  not  entirely  certain  but  that  all  except  one  were, 
Markoe,  of  New  York,   wliom   I   have  mentioned  a-s  having   re]»oi*teil 

►three  case**,  found  in  each  case  a  fracture  of  the  internal  condyle  of  the 
bamerus,  and,  after  an  examination  of  a  number  of  the  reported  ex- 
amples, he  does  not  find  any  evidence  that  this  dislocation  ever  occurs 
-J  as  a  simple  uncomplicated  accident.  It  secerns  f|uite  certain,  however, 
iBlhat  the  backward  disloc4ition  docs  so  occur,  yet  it  is  no  doubt  exceed- 
in  uly  rare:  but  the  following  case,  brought  to  my  notice  by  Dr.  John 
Jamcifs  Berry,  of  Fall  River,  Massachu:M?ttj?,  must  be  accepted  as  a 
genuine  example,  inasmuch  as  the  mode  of  its  occurrence  seems  to  pre- 
clude a  fracture;  '"Frederick  Kuger,  of  New  York,  was  seen  by  ine 
Dei-ember  7,  187t\  when  he  wa.^  fifteen  year«  old,  having  a  dislocation 
of  the  head  of  the  left  radiuxS  liack wards,  which  the  mother  statetl  was 
cause<l  by  a  convulsion  when  he  was  one  year  uld.  The  button-like  head 
of  the  radius  eould  Im*  distinctly  fell,  and  there  was  no  evidence  of  any 
other  injury."*^ 

The  example  reported  l>y  Parker  as  havin;:  happenai  in  the  practice 
of  N,  K.  Freeman,  «>f  tliiw  city,  is  one  of  ibe  few  a  bo  which  seems  to 
admit  of  but  very  little  dnubt. 

la  July,  1850;  Dr.  Freeman  was  called  to  see  a  gentleman,  irt.  37, 
,  who  WIW3  seriously  injured  by  jumjnng  from  the  niilroad  cars  while  they 
H  ircre  in  motion,  and  found  a  backward  dislocation  of  the  head  nf  the 

'  »  GtK»dliiie»  New  Vork  Juum.  *>r  M»h1.,  3t»y,  18^,  p.  883. 

•  May^  Sir  A*tlev  Ctxtwr  dh  DisUjcutions.  etc.^  b^*  li,  Coopar,  op.  cit*,  p.  403, 
■  B.  CcKipcr,  lbi(i.,  p.  404.  *  Lawrr-nce,  l^irrie*!  System  of  Surgcty,  p.  250, 

•  Li*l^>n,  Practical  S?urjjerv,  p.  88 

•  Ctwe,  Amer.  Joum.  of  ilcd.  Sci.,  vol.  vi,  p.  254,  from  lllh  No,  of  Pruviuci*! 
Med  Ga/etle. 

•  itilj^oii,  Inf^titiite*  and  Pnictiw  *'f  Surgery,  Olh  ©d.,  vtil.  i.  p,  870. 

•  Piirkor^  New  York  J^ami.  of  Med.,  Mureh,  1852,  p.  188. 

•  Markoe,  Ibid.,  Maw  1H56,  p,  m2. 
w  P.  8.  Conner.  The  Clinic,  Aut;.  15,  1RT4. 
"  O,  J,  Muck,  Th«'  Mfd.  Record,  Dpc.  2,  1876,  p,  770. 
*'  Riving:ton,  Lund.  Hm*p  ,  LiinefTi,  Dec  27,  1871*. 
«  Berry »  N,  Y,  Mud.  (Jnx,,  v«*L  vii.  No.  ^J,  Feb,  7,  18S0. 
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radius  of  the  right  arm.  ''  The  symptoms,**  says  Dr.  FreemaD,  "were 
marked ;  the  hand  and  forearm  were  prone,  and  the  attempt  to  pkoe 
them  in  the  supine  position  caused  great  pain ;  while  the  head  of  tke 
radius  formed  a  considerable  projection  posterior  to  the  external  oondjk 
of  the  humerus,  where  the  cavity  on  its  extremity  could  be  distinrtly 
felt.  Assisted  by  Dr.  Walsh,  of  Fordham,  who  firmly  grasped  the  hum^ 
rus,  I  was  enabled  to  reduce  it  by  extending  the  forearm  and  flexing  it 
upon  the  arm,  at  the  same  time  pronating  the  hand,  and  pressing  for- 
wards the  head  of  the  radius  with  my  thumb.  After  the  redaction  wis 
effected,  I  requested  Dr.  Walsh  to  examine  it ;  when  upon  slight  exten- 
sion being  made  upon  the  forearm,  with  supination  of  the  hand,  the  bone 
was  again  dislocated.  I  immediately  reduced  it  in  the  same  manner  u 
before,  and  directed  the  patient  to  keep  the  forearm  flexed  and  the  hand 
prone,  and,  laying  it  upon  a  pillow,  apply  cold  water.  He  complained 
of  severe  pain  for  two  days,  which  gradually  subsided,  and  on  the  fourth 
day  he  was  able  to  move  and  extend  the  forearm." 

The  case  reported  to  me  originally  by  Dr.  Mack,  of  Waterloo,  lowi, 
and  already  referred  to  as  published  in  the  Record^  appears  to  have  been 
clearly  made  out. 

Cau%e9, — The  usual  causes  are,  a  direct  blow  upon  the  front  and  upper 
part  of  the  radius ;  a  fall  upon  the  elbow,  or  upon  the  hand ;  a  violent 
effort  to  supinate  the  forearm  while  it  is  grasped  and  held  firmly  in  i 
state  of  pronation ;  and  probably  it  is  sometimes  occasioned  by  a  twisting 
of  the  arm  in  machinery,  etc. 

Pathological  Anatomy. — In  the  case  reported  by  Sir  Astley  Cooper, 
in  which  a  dissection  was  made,  "the  coronary  ligament  was  found  to  be 
torn  through  at  its  forepart,  and  the  oblique  hail  given  way.  The  cap- 
sular ligament  was  partially  torn,  and  the  head  would  have  receded  much 
more,  had  it  not  been  supported  by  the  fascia  which  extends  over  the 
muscles  of  the  forearm."  The  head  of  the  radius  was  thrown  behind 
the  external  condyle  of  the  humerus,  and  rather  to  the  outer  side.  Thb 
was  an  ancient  dislocation  found  in  the  dissecting-room  of  St.  Thomas  :• 
Hospitiil,  and  the  accompanying  drawing  is  copied  from  the  sketch  made 
at  the  time. 

Two  specimens  have  been  presented  to  the  Anatomical  Society  of 
Paris  of  complete  ancient  dislocation  backwards,  one  by  Guion*  and  one 
by  Petit.^  In  Guion's  specimen  the  man  was  at  the  time  of  hu^  death 
ai)()ut  fifty  years  old,  and  the  ligamentous  apparatus  of  the  joint  seemeJ 
to  be  untorn  ;  a  fact  which  might  easily  be  explained  by  supposing  that 
in  the  great  lapse  of  time  since  the  accident  it  may  have  been  reeon- 
.structe<l.  The  same  was  the  fact  in  Petit's  case,  and  probably  admits  of 
the  same  explanation.  The  accident  had  happened  in  childhood,  and  death 
occurred  when  the  patient  was  twenty-eight  years  old.  Osteophytes  existel 
to  a  considerable  extent,  and  the  trochlear  surface  of  the  humerus  va* 
notably  deformed. 

If  the  dislocation  is  not  complete,  as  I  have  before  stated  t>ccasion- 
ally  happens  with  children,  the  annular  ligament  may  not  be  ti>m.    In 

1  Guion,  Bull.  Soc.  Anat.  de  Paris,  ISoO,  p.  3.50. 
-'  Petit,  Ibid.,  1874,  p.  904. 
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t  '         ifiipli\«*  ilie  prnjectimi  of  tlie  heud  nf  the  railius  iiiuy  not  be  eiisily 

K  iiur  the  motions  of  flexion  and  rotation  would  be  impaired. 

hi'  rtL'dtictiini  is  sometimes  c*ft"ectocl  j^purjtaHeously,  or  with  s^ligbt  miuiipu- 

iliun.     In  some  ctist's,  however,  the  rerlaction  is  diffieidt  or  impos^siblc, 

owing  perhtip8  to  tlie  slipping  of  tlie  nnnulAr  ligament  over  the  heml  of 

tliu  bone,  or  ro  some  other  intemHicular  c^miplicjition, 

Poinsot,  in  a  note  to  tlie  Freneh  edition  of  this  treat ii*e,  has  seen  fit  to 
luhe  the*ve  pjirtial  di^hK-ations  forwiinlw  or  backwards,  wheti  ocea- 
i  in  chihlliood  by  liftin^L;  tlie  body  by  the  arms,  as  a  dietincl  variety 
of  radial  dishiaitions,  or,  a.s  he  ha8  designated  them,  ^"diKlocjitions  of  the 
head  of  the  imbiis  ilownwards  (by  elongation)*'.     The  ground.*^  upon  which 
be  Im^cs  these  di-stinetions  are  ingenious  and  specious,  but  they  do  not 

m  to  me  i^atisfactory. 

St/m/ttoms. — The  head  of  the  bone  is  felt  mtating  behind  the  outer 
cr^ndyle,  and  a  deprei«J*ion  exists  corresponding  to  its  original  position* 
The   forearm   is  slightly  flexed  and   prone ;    and   the 
whole    arm    is    deflected    outwanls    from    the    elliow 
downwards;  flexion  and  extension  are  difficult,  while 
supination  is  impossible. 

Treatment, — Mo8t  surgeons  !mve  taught  tliat  while 

tension  and  counter-extension  are  being  made,  the 
should  be  forcibly  supinat^ed,  and  that  at  the 

le  time  the  head  of  the  ratlins  must  be  strongly 
pushed  forwards.  Martin  recommends  to  extend 
forcibly,  and  then  suddenly  flex  the  arm  ;  in  a  man- 
ner very  similar  to  tlie  plan  recommendofl  by  Batch- 
elder  in  dislocations  forwards.  In  Dr.  Freeman's  case, 
just  cjuoted,  the  reduction  wils  elTected  while  the  fore- 
arm wtis  pronated,  and  supin*ition  seemed  to  throw  it 
again  rmt  of  phice.  Dr.  Middleditch,  in  the  case  re- 
fwirte^l  by  Mack,  succeetled  io  his  tirst  effort,  by 
making  extension,  with  the  ami  Hexed  to  a  right 
angle,  while  pressure  was  made  upon  the  head  of  the 
nidi  us. 

Acconling  to  Markoe,  where  the  accident  is  compli- 
aited  with  a  fracture  of  the  inner  condyle,  when  the 
i-cd action  is  accomydished  the  ann  should  be  placed  in 
a  position  about  ten  tlegrees  lesjs  than  a  right  angle, 
and  supp«irted  by  a  splint  with  bandsiges,  etc. 

If  the  (lislcxmtion  is  simple,  however,  I  can  see  no  objection  to  its 
being  nearly  or  i^uite  extended,  since  in  this  dislocation  the  action  of  the 
biccfis  would  otdy  tend  to  retain  the  liead  of  the  radius  in  place. 


DlilMfttionQf  tbt 

he»d  of  th«  riL<llut 


i  3.  Dislocations  of  the  Head  of  the  Radius  Outwards. 

Denueo  has  colleiied  four  examples  of  this  accident,  unaccompanied 
with  a  fracture,  and  he  procetnls  to  speak  of  it  as  a  distinct  form  of  dis- 
location. In  two  of  tlie  examples,  however,  mentioned  by  him,  it  was 
consecutive  upon  a  forward  disbication,  and  I  have  several  times  seen  the 
head  of  the  nidius  very  much  inclined  outwards  iu  what  are  properly 


DISLOCATIONS    OF    Tl 


fl3    OF    Tl 


tenned  forward  dislocations.     For  those  reasons  it  is  not  v* 
me  tliut  we  ought  to  consider  this  as  a  dii^linct  form  of  prinia.  , 
tion  ;  but  it  would  seem  that  we  ought  rather  to  regard  it  aa  a  cod^* 
dislocation,  or  nt  leiii?t  Jis  otdv  a  modific^ition  of  the  forward  or  ki  1 
dislocation,    IndcM^d,  1  think  the  radius  never  will  be  found  thmwn  ^i 
outwards,  but  always  in  a  clirection  inclining  forwards  or  '  U. 

Parker,  of  this  city,  mentions  a  case  which  came  und<  tice»  in 

a  child  four  years  old,  who,  six  weeks  before,  had  fallen  down  stain 
*'  backwardlj,  with  the  right  arm  twisted  behind  the  baek«  in  such  a 
position  that  the  whole  weight  of  her  body  came  apon  her  arm/'  X*» 
attem[>t  wiis  ever  made  to  reduce  the  bone,  and  tlie  head  of 
continued  to  projei-t  externally*  By  prea^ure  it  was  ea.sily  i. 
became  immeditilely  dis]>!aced  when  the  foreann  wai*  either  ilcxtMi  or  ex- 
tended. The  motions  of  the  joint  were  eomphti-jv  rc-srnr.^d.  Xh  T*rirV/r 
recommended  no  treatment.* 


CHAPTEK   IX. 


DISLOCATIONS  OF  THE  UPPER  EXD  OF  THE  ULXA 
(HUMERO^ULNARj. 

i  t  Bislocations  Backwards. 

This  accident,  the  existence  of  which,  as  a  simple  di&loeation,  ie  placfd 
beyond  doubt,  has  nevertheless  been  described  so  variously*  and  often 
indefinitely,  tfuit  it  is  impossible  to  declare  its  history*  except  in  a  few 
jiointi^,  with  any  degree  of  accuracy.     No  doubt  many  of  the  ease-s  whirh 
have  been  reported  were  examples  only  of  a  subluxation  of  both  radit^ 
and  ulna  backwards.     In  other  cases,  the  radius  or  the  external  comljlr 
of  the  humerus  being  broken,  the  ulna  has  been  actually  displac  ' 
only  biick wards,  but  upwards  :    indeed,  it   is  very  certain  that  \^ 
either  dislocation  of  tlie  radius,  or  a  fracture  with  displacement 
cxtemnl  condyle  of  the  humerus,  or  a  fmeture  or  bemling  of  the  r 
an  upward  displacement  of  the  ulna,  to  the  degree  repi-esenteil  Uv  ihv 
reporters  of  these  cases,  could  never  liave  occun^d.     The  example  men* 
tiruied  by  Sir  Astley  Cooper,  and  of  which  a  dissection  was  made,  is 
plaiidy  a  case  of   subluxation  of  both  bones :    or  if  the  dislocation  <»f 
the  ulna  mny  be  regarded  as  having  been  complete,  the  head  of  the  radian 
was  also  displaceil  more  or  less  upwards  from  it^  original  socket:  a  new 
socket.  Sir  Astley  himself  infonns  us,  having  been  formed  for  its  recep- 
tion, upon  the  external  condyle.     But  this  is  the  only  example^  the  actiikl 
condition  of  which  has  been  proven  by  an  autopsy. 

Nevertheless,  it  seems  certain  that  a  simple  dislocation  or  sublnxa- 
tion  of  tlie  nlnii  backwards  may  occur  without  either  of  the  abovo^infl 
tioneti  complications,  and  that,  to  the  extent  of  a  few  lines,  it 

1  Parker,  New  York  Journ,  Med.,  March,  1K52,  p.  189. 
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to  pass  upward?*  upon  the  back  of  the  Ijtmierus,  by  tbe  ftillmg  of 
forearm  to  the  ulnar  side  ;  in  which  case  the  L-banicter  of  the  accident 
probably  be  recognized  by  the  projection  of  the  olecranon  process, 
the  head  of  the  radius  might  be  felt  moving  in  its  socket ;  by  the 
partiiU  tlexioQ  and  complete  pronation  of  the  forearm,  and  by  the  gen- 
eral immobility  of  the  joint.  In  a  case  reported  by  Dr,  Waterman, 
caused  by  a  tail  on  tlie  hand,  the  arm  was  at  a  right  angle,  and  pro- 
Da  ted  J 

Its  reduction  ought  to  be  accompliahed  easily,  one  would  think,  by  the 
same  meas.urt'8  which  have  been  found  successful  in  reducing  a  disloca- 
tion of  both  boners  backwards;  but  in  Waterman's  case  thi.s  metliod 
&iled^  and  the  reduction  was  promptly  effected  by  bending  the  foreann 
forcibly  back. 

Pirrie  says  that  in  a  ciise  c^ccurring  in  the  practice  of  Mr,  Gosset,  in 
which  the  ooronoid  process  rested  on  the  internal  condyle,  and  the  pain 


Fio.  2m. 


Dislocfttian  of  the  upper  end  of  tbo  uIda  backwards. 


^liending  the 
sure   of  the 
accomplish 
ersons  pulling 
fion  process 
dy  flexed/*" 
Rosner^  em  pi 
blete  dislocation 


arm  was  insupportable,  owing,  it  was  supposed  to  the 

cornnoid  process  against  the  ulnar  nerve^  '*reilnction 

e<l  by  extension  and  cotinter-extehsion  applied  by  two 

in  opposite  directions,  and  by  the  pressure  of  the  ole- 

down wards  and  outwards,  while  the  forearm  was  sud- 

oyed  with  success  the  same  procedure  in  u  case  of  incom- 
,  which  had  existed  eight  months  in  a  boy,  let.  18, 


§  2.  Dislocations  Inwards. 

In  1882.  Dr.  George  Wright,  of  Toronto,*  j-eported  an  example  in  a 
irl  nine  veais  old,  of  dislocation  inwards  of  the  ujjper  extremity  of  the 
Ina,  the  head  of  the  imlius  remaining  in  place,  caused,  as  was  supposed^ 
a  fall  upon  the  elbow.     Dr*  Wright  saw  the  patient  the  same  day 
nJ  recognized  the  dislocation,  but  as  same  of  the  surgeons  who  saw  the 
expressed  a  doubt  aa  to  the  cliaracter  of  tlie  accident,  no  attempt 
Auction  was  made.    Twenty -eight  days  atler  the  accident,  **A  care- 
fnl  examination  was  made  by  almost  all  the  members  of  the  stafff  and 

*  WateroiaD,  Boston  Med*  and  Surg,  Journ.,  vol.  iv.^  new  series, 

*  Cios^et,  Pirrie^s  Sur^.,  Amer,  ed.^  p*  269. 
»  Rrisner,  Wi(?ner  Allgem.  Met],  Zettun*^,  1876,  No.  32. 

*  Wright,  Cftimditm  Journ.  Med.  fiei.,  Feb.  1882, 
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accurate  measurements  between  the  bonj  prouiiiiencrs  v  > 
all  agreed  tliat  there  wa^  di.slocation  inwards  of  the  oler, 
upon  the  inner  condyle  of  the  humerus,  the  head  of  the  nuiiiiit  nr-tn 
ing   in  its  normal  position.      There  was  no  pain  or  swelling;  nil 
motions  of  the  arm  were  perfect;  but  the  patient  was  unable  Ui  su 
any  weight  upon  the  arm  in  extension  by  reason  of  the   tendeun 
rotate  inwards,  and  the  "carrying  power"  wa*  lost.     I  attempted  mk 
tion  under  anaesthetics,  but  after  an  hour  and  a  half*8  effort  by  mj:^ 
and  all  the  gentlemen  present,  and  by  every  means  suggc*sted  by  xh 
best  authorities,  we  failed  to  reduce  the  dislocation.     The  arm  was  [ii 
in  an  elevated  ea.sy  position,  with  patient  in  bed,  cold  water  applied,  aQ 
not  a  single  bail  symptom  followed  this  somewhat  violent  manipulatia 
The  friends  refused  to  allow  any  further  attempts  at  reduction." 

In  explanation   of  the  peculiarity  of  the  displacement,  l>r.  Wri;g 
states  that  there  existed  a  congenital  laxity  of  the  ligaments  of  aU 
joints,  and  that  ''when  the  child  wa-s  two  years  of  age  she  received 
injury  to  this  same  elbow  which  caused  the  separation  of  this  epiphi; 
the  external  condyle  being  broken  off,  and  it  may  be  that  this  nccide 
left  a  condition  in  the  joint  which  favored  the  possibility  of  the  inwi 
displacement  of  the  upper  extremity  of  the  ulna  without  carrying 
radius  with  it/' 


CHAPTER    X. 

DISLOCATIONS  OF  THE  RADIUS  AND  ULXA  (FOREARMl   AT" 

ELBOW- JOINT. 

The  radiu-s  ami  ulna  may  be  dislocated  at  the  elbow^-joint  backt 
laterally,  that  is,  either  inwards  or  outwards;  and  forwards.     They 
also  be  dislocated  in  opposite  directions. 


g  1.  Biilocations  of  the  Eadius  and  TJlna  Backwards. 

Cduses. — My  records  of  private  and  hospital  practice  su|»p]y  ne 
two  cases;  the  youngest  being  four  years  old,  and  the  oldest  sixt 
Twenty-nine  of  this  number  occurred  in  children  under  fourteen  ye 
of  age. 

Generally  the  dislocation  has  been  produced  by  a  fall  upon  the  palm 
of  the  hand,  as  when  in  running  a  person  has  fidlen  forwards  with  tli^H 
forearm  extended  in  front  of  tlie  body,  or  he  may  have  fallen  from  I^M 
height;  once  I  have  known  it  produced  by  a  blow  received  upon  the  back 
and  lower  part  of  the  humerus;  and  in  several  instances  the  patienti 
have  declared  tliat  they  had  fallen  upon  the  elbow;  it  is  pro<lueed, 
sionally,  by  twisting  the  forearm  violently,  as  when  the  limb  has  be 
caught  and  wrenched  about  by  machinery,  by  a  blow  upon  the  front  i 
upper  part  of  the  forearm,  and  by  forced  flexion. 
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Pio.  297. 


t>iiJil'>c!fttioa    of  tb«  ntdiut  nod 
ulnii  baektranlM, 


Patholoffieaf  Anatamy. — The   radius  and  iiliui  aie  not  only  cHrrietl 
nckwards  behind  the  articulating  siurfnce  of  the  hnmrrus,  hut  they  are 

[>,  through  the  action  of  the  tricej)S,  ahnost 
Iwftys  drawn  niore  or  less  upwards*,  t^o  that 
leu  the  coronoid  process  of  the  ulna  rests 

the  olecmnon  fogj?a.      In  some  cases  it  has 

en  known  to  mount  even  higher,  while  in 

tiers  it  is  arrested  short  of  this  point.     The 
fcdiuj^  fttill  retaining  it8  relntive  position   to 
he  ulna,  lies  upf)ij  the  back  of  the  hunierns, 
bt  rather  upon  the  jjosterior  margin  of  its 
rticuhiting  surface. 

Tlie  anterior  and  two  lateral  ligaments  are 
encrally  more  or  less  eonijdetely  torn  asun- 
Her  ;  hut  the  posterior  ligsiniont  and  the  annu- 
liir  do  not  usuidly  suffer  disruption. 

The  biceps  imincle  \»  drawn  over  the  lower 
nrtieulaliDg  surface  of  the  luirnertis,  but  is  in 
a  condition  of  only  m<Klerate  tension,  while 
the   brachial  is  anticus   is  fV»reibly  stretclied, 

or  even  torn.     Malgaigne  says  the  tendon  uf  the  biceps  has  onoe  been 
found  behind  the  humerus. 

The  median  nerve  is  also  pressed  upon  in  front  by  the  humerus,  and 
the  ulnar  is  occasionally  painfully  stretched  over  the  projecting  extremity 
of  the  ulna  fi'om  behind. 

iSt/mptomg, — Sir  Astiey  C<xjper  iloee  not  mention  particularly  the 
fMisition  of  the  arm  as  to  Hexion  or  extension,  except  to  Siiy  that  **the 
flexion  of  the  ymt  is  in  a  great  degree  lost;**  nor,  in  his  original  work, 
published  in  London  in  18^3,  is  there  any  illustration  accompanying 
the  text  to  indicate  in  wdiat  position  he  had  nstially  seen  the  limb ;  but 
ill  the  later  editions,  etlited  by  Mr.  ISransby  Cooper,  is  found  a  drawing 
which  represents  the  forearm  at  a  right  angle  with  the  ann.  It  is  very 
certain  that  Sir  Astley  never  sanctioned  this  error  by  anything  which 
he  had  written  or  communicated  to  others.  It  is  very  certiiin,  I  say, 
because  the  fact  tliat  it  seldom,  if  ever,  occupies,  this  position,  could 
not  have  esc4i|KMl  the  notice  of  one  whose  exf>enence  was  so  large,  and 
whose  habits  of  observation  were  generally  so  accurate.  The  truth  is 
that  it  is  almc»st  corjstantly  found  only  slightly  Hexed,  or  forming  an 
angle  in  front  of  about  120°, 

This  fact  is  especially  noticed  in  my  i*ecords  twcnty-six  times,  and, 
if  it  had  ever  bei^n  found  in  any  other  position^  it  would  certainly  have 
been  state<J.  Once,  where  the  dislocation  wa.s  accompanied  with  a 
fracture  of  the  outer  condyle  of  the  humerus,  the  arm  wa.s  at  first 
straight,  a  pijsition  in  which  it  is  said  to  be  found  occasionally  witli 
children  ;  and  m  the  vn»e  of  a  patient  admitted  to  Eellevue  Hospital, 
on  the  14th  of  December,  1X()4,  the  dislocation  having  existed  thirty- 
one  days,  hut  unaccompanied  with  a  fracture,  I  found  the  arm  straight^ 
and  there  existed  also  a  preternatural  lateral  mobility  of  the  elbow- 
joint  ;  but  never,  in  any  case  of  a  recent  dislocjition,  and  but  once  in 
&n  old  dislocation,  have  I  found  it  flexed  to  a  right  angle ;  yet  I  will 
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not  deny  that  such  unusual  phenomena  are  possible  in  recent  didoct- 
tions ;  indeed,  it  is  certain  that  they  have  occasionally  been  presented, 
but  they  must  be  regarded  as  only  exceptional,  and  as  by  no  metns 
diagnostic  of  this  accident. 

Sir  Astley  Cooper  and  Miller  declare  that  in  this  dislocation  the  fore- 
arm is  usually  supinated ;  Pirrie  says  '^  the  hand  is  between  proiutioii 
and  supination,  but  more  inclined  to  the  latter."  Desaolt  thinks  it  is 
sometimes  in  supination  and  sometimes  in  pronation ;  Denuce  condiidei 
that  it  will  occupy  that  position,  whatever  it  may  be,  in  which  the  foree 
of  the  blow  has  thrown  it ;  while  by  most  surgical  writers  no  allusion  is 
made  to  the  position  of  the  forearm  in  reference  to  pronation  or  sapint- 
tion.  For  myself,  I  can  only  say  that  I  have  found  the  forearm  and  hand 
almost  constantly  in  a  position  of  moderate  but  positive  pronation,  and  I 
am  compelled  to  regard  it,  therefore,  as  one  of  the  usual  signs  of  a  hack- 
ward  dislocation  of  these  bones. 

The  limb  can  be  neither  flexed  nor  extended  without  force,  and  sock 
motion  is  almost  always  accompanied  with  pain.  It  is,  however,  posrible 
in  most  cases  to  give  to  the  arm  a  slight  lateral  motion,  such  as  does  not 
belong  to  it  in  its  natural  condition. 

In  front,  and  deep  in  the  fold  of  the  elbow,  is  felt  the  lower  end  of 
the  humerus,  forming  a  hard,  broad,  and  somewhat  irregular  projectkn, 
over  which  the  integuments  and  muscles  are  swollen,  and  tender  to 
pressure.  Behind,  the  head  of  the  radius  may  be  felt,  when  not  mnd 
tumefaction  exists,  rotating  or  moving  under  the  finger  when  the  fore- 
arm is  supinated  and  pronated;  while  the  olecranon  process  projects 
strongly  backwards  and  upwards.  If  now  we  flex  the  arm  sligbtlf, 
this  projection  of  the  olecranon  process  will  be  sensibly  increased:  bat 
if  an  attempt  is  made  to  straighten  the  arm,  it  will  be  diminishetl  the 
reverse  of  what  we  have  seen  to  happen  in  cases  of  fracture  of  the  lower 
end  of  the  humerus  (at  the  base  of  the  condyles).  This  circumstanoe 
becomes,  therefore,  an  important  diagnostic  mark  between  these  two 
accidents. 

The  relation  of  the  olecranon  process,  also,  to  the  condyle  is  chang«A 
and  the  upper  end  of  this  process,  instead  of  being  a  little  below  the  in- 
ternal condyle,  a.s  it  would  be  naturally  when  the  arm  is  slightly  flexed, 
is  found  generally  carried  upwards  toward  the  shoulder,  from  half  an 
inch  to  one  incli  or  more  above  the  condyle. 

Measuring  from  the  internal  condyle  to  the  styloid  process  of  the 
ulna,  the  forearm  is  shortened ;  the  same  result  will  be  obtained  also  by 
measuring;  from  the  acromion  process  to  either  of  the  styloid  processes- 
while  from  the  acromion  process  to  the  condyle,  the  length  will  be  the 
same  in  both  arms. 

The  signs  which  have  now  been  enumerated  will  be  suflicient  i*^ 
enable  us  to  make  the  diagnosis  promptly  in  the  great  majority  of 
cases,  but,  if  considerable  swelling  has  already  taken  place,  die  diag- 
nosis may  be  rendered  exceedingly  diflScult,  if  not  impossible ;  and  m 
such  cases  we  should  confine  the  patient  at  once  to  his  bed,  and  procctd 
to  reduce  the  tumefaction  by  appropriate  means  as  rapidly  fis  possiW*^* 
examining  the  limb  carefully  from  day  to  day,  in  order  that  we  ni*y 
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kilt  tlie  earliest  opj»ortunity  to  uncertain  its  actual  condition  and  to 
Pfect  tlic  riHlij4>t)on. 

In  relation  to  the  difficiihy  of  diupiosis  in  certiun  exutniiles  of  this 
accident,  and  under  eertuin  cireuuistnuces,  Mr.  Skey,  in  Jii^  Operattrt* 
Sunfeiy,  ha«  made  some  very  judicious  remarks: 

■  **  Severe  injuries  of  the  elbow-joint,  whether  in  the  form  of  fracture, 
■Islocation,  or  a  conijtountl  of  the  two,  are  ft'eijuently  ftdlowed,  at  a 
■lore  interval,  hy  8wc»lling  of  a  foraiidable  kind,  in  which  it  is  ini|M»s- 
Kbte.  hut  hy  the  aid  of  a  perfect  intimjicy  with  the  anatomical  structure 
If  the  joint,  to  detect  the  relations  of  one  part  with  jumtlicr;  but  even 
bder  this  difficulty,  the  two  point*  in  question  are  readily  dii*tinguish- 
Ible.  In  such  fonns  of  swelling,  the  arm,  including  the  length  of  six 
Bche^  hoth  above  and  below  the  joint,  may  be  involved  in  the  extniva- 
■itton,  and  this  swelling  may  distend  the  arm  to  n  circumference  of  one- 
Bird  beyond  its  natural  sixe.  In  such  circumstances,  in  which  it  is 
Impossible  to  determine  with  any  certainty  whether  any,  or  what  bones 
are  broken,  or  whether  or  not  dislocated,  the  difficulty  of  the  case  should 
at  once  be  statal  to  the  friends  of  the  patient/' 

Proqno%i» — If  tlie  dislocation  is  recent,  reduction  is  in  general  easily 
Efiffectea  :  but  if  L'f)nsidenible  time  ha^  elapsed,  the  reduction  is  often 
■ccomplished  with  difficulty.  As  to  the  probability  of  its  rt^lislocation.  I 
■Ave  already  spoken  when  considering  the  subject  of  fractures  of  the 
wronoid  process.  Urdepa  this  procesis  is  broken,  it  is  not  likely  to  c»ccur 
except  where  some  violence  has  again  been  applie<h  It  has  happened 
±0  me,  however,  to  find  these  bones  unreducecl  in  several  instiinces.  In 
iome  of  these  examples  surgeons  recognized  the  accident  and  supjjoscd 
that  they  had  aex'oraplished  reduction,  while  in  others  the  disclocatiou  was 
mistaken  for  a  fracture, 

A  lad,  W.  F.,  twelve  years  old,  residing  in  Erie  County,  N.  Y.,  was 
brought  to  me  six  weeks  after  the  accident  had  occurred.  The  surgeon 
who  was  first  called  declared  It  to  be  a  dislocation,  and  told  the  parents 
lie  had  reduceil  it ;  but  the  dishjcation  wnj«i  now  complete,  and  the  arm 
immovably  fixe<l  in  its  abrKunial  position. 

On  the' 10th  of  May,  1850,  J,  P.,  of  Canada  West,  let,  25,  wa«  ihrown 

m  t\  load  of  hay,  striking  u|>on  his  left  hand,  and  producing  a  dis!(K.-a- 
tion  backwards  of  both  bones  at  the  el  bow- joint,  A  Canadian  surgeon, 
who  saw  the  patient  within  three  hnui-s,  recognixed  the  dislocation,  anil  by 
pulling  the  ann  straight  forwards  he  supposed  he  had  reduced  it ;  the 
patient  also  thought  he  felt  the  bones  *1ip  into  place.  No  attempt  was 
made  subseipiently  to  flex  the  arm,  and  it  was  immediately  dressed  with 
straight  splint  laid  along  the  palmar  surface.  On  the  sixth  day  it  was 
Ibund  to  be  unreal uoed,  and  the  surgeon  again  attempted  to  reduce  it  as 
before,  and  thought  he  had  succeeded.  The  same  splint  was  reapplied. 
At  about  the  end  of  six  weeks  thrt^  surge«ms,  resirling  in  Canada  also, 
placed  the  patient  under  the  complete  intluence  of  chloroform,  and 
attempted  the  reduction.  They  first  made  extension  for  half  an  hour  in 
a  straight  line,  then  five  men  seize*!  ufnm  the  arm  and  forearm,  bending 
it  with  great  force  to  a  right  angle.  It  was  now  believed  that  the  ulna 
waa  reduced,  but  not  the  mdius.  Four  days  after,  the  attempt  wa* 
renewed.     Three  months  after  the  accident  the  young  man  catled  upon 
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ine,  and  I  found  tlit*  arm  uojirly  ^traighi,  with  almost  C4h  ''^^^l 

sis  at  the  elbnw-^^joiiU,  Both  the  radius  and  ulna  vrere  r^  ^  hH 
wards,  but  nut  upwards.  The  arm  iVas  of  the  mme^  longtii  with  ifl 
other,  arid  the  relation  of  the  condylet^  to  the  olecranon  wad  so  m^i^l 
that  the  absence  of  the  usual  displacement  upwanb  was  eoailj^^^H 
mined.  I  was  unwilling  to  make  any  further  atteni[its  at  reducO^^^I 
believing  tliat  1  should  succeed  *ifter  so  much  time  bad  elapserl,  anl^^H 
so  many  iiieffeetual  attemf>ts  had  been  made  by  clever  juiirgefins.    ^^B 

In  the  following  examples  the  dis^location  was  sappofUN?  t.*  l.jire'l^l 
a  fracture  of  the  lower  end  of  the  humerus.  H 

A  man,  residing  in  Pittsfield,  Mass.^  dislocate*!  his  left  nnn  '*y  faUiq^ 
from  a  horse.     The  surgeon  who  was  called  regfinlecJ   it  a^  h  frneture  m 
the  ba^e  of  the  condyles,  and  treated  it  accordingly.     Ten  \y  'fM 

the  error  wan  discoveretl  ami  an  attempt  was  made  to  redi  uM 

without  success.  A  second  attempt  was  also  made,  with  the  siM 
reHult.  M 

The  patient  was  brought  to  me  eight  months  after  the  aocideot,  ii^| 
the  bones  still  imreduced.  The  forearm  hung  at  a  very  ohtUi*e  an^| 
with  the  arm,  and  there  was  very  slight  motion  at  the  elbow-joint, ^B 
discouraged  any  further  attempts  at  reduction.  H 

Mr.  \V.,  of  Alleghany  Co.,  N.  Y,,  set.  43,  fell  from  a  load  of  hM 
striking  upon  his  left  arm,  Feb.  16,  1853.     Four  hours  after,  he  ifl 
seen  by  a  young  but  very  intelligent  surgeon,  who  thought  the  httmciH 
was  broken  just  above  the  ctmdyles.     After  eight  weeks,  the  fact  tbatfl 
was  a  dislocation  having  become  apparent,  three  surgeons,  well  knowafl 
me  as  men  of  large  experience,  attempted!  its  reduction  aided  by  pulldH 
and  chloroform.     The  patient  was  also  bled,  and  nauseated  wito  anti- 
mony.    The  efforts  weie  proti-sicted  through  many  hours,  and  frequeiith 
vjiried.     A  second  attempt  made  by  these  same  gentlemen,  a  few  (kr^ 
sifter,  wjis  e«|tisilly  unsuccessfuL  ^ 

On  the  ninth  week  Mr*  W.  came  to  me,  and  I  placed  hira  at  onc«fl 
the  Eufllalo  Hospital  of  the  Sisters  of  Charity,  where,  assisted  by  i^| 
fi'iend  Prof.  Moore,  of  Koehester,  I  renewed  the  attempt  at  reductiQ^ 
The  patient  was  placed  under  the  influence  of  chloroforro,  and  duringM 
gre»t  portion  of  tlie  time  occupied  the  pulleys  were  in  use.  The  ellKll 
wm  pulled  upon,  twisted,  flexed,  and  extendefi,  until  there  seemetl  toM 
neither  adhesions,  nor  ligaments,  nor  capsule,  to  prevent  the  r^*ductioft. 
We  could  move  the  joint  in  every  direction,  even  laterally,  a&  well  as  for- 
wards and  backwards.  Still  the  bones  would  not  return  to  their  sockets 
Section  of  the  triceps  .seemed  to  be  the  only  remaining  expedient,  bu^ 
the  injury  already  done  to  the  joint  was  so  great  that  we  did  not  de€lfl 
it  pnident  to  prosecute  the  attempt  any  further.  We  had  occupied  tufl 
hours  in  the  various  procedures.  Violent  inflammation  supervened,  kilfl 
he  wa.s  able  to  return  home  in  about  two  weeks.  Two  years  after,  H 
learned  that  the  arm  still  remjiined  unreduceil,  and  nearly  anchylosedS 
the  whole  limb  was  also  much  atrophieil  and  very  weak.  fl 

John  Sharkie.  jet.  53,  fell  on  the  4th  of  August,  1854.     A  botanic* 
doctor,  who  saw  him  on  the  same  day,  and  a  reguhir  physician,  who  saw 
him  on  the  third  day,  tli ought  he  had  broken  his  arm.    About  six  weekij 
after  this  he  came  under  the  charge  of  an  almshouse  doctor,  who  |^nfl 
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oke"  it,  fiiipposint^  it  to  be  a  fi-actiire;  and  two  months  later  he  "  broke** 
kugaiu  ;  bat  as  the  ami  was  not  improveil  by  these  opera tiont^,  he  finally 

_  *l  upon  the  poor  fellow  to  submit  to  nmpuUition;  nnd  it  was  in  refer- 
iice  to  this  last  proposition  tliat  Shark ie  consulted  nte,     I  fotind  the 

liu^  and  ulna  dislocated  hack  wards  and  ufi  wards  one  inch ;  the  arm 
perfectly  straight  and  the  elbow  amiiylosed  :  no  pronation  or  j^upination. 
I  did  not  think  it  prudent  to  make  any  attemjit  to  reduce  it,  but  assured 
him  that  if  let  alone  it  would  ultimately  be  quite  useful  in  many  ways, 
and  that  he  should  never  think  of  having  it  cut  off* 

In  at  least  eleven  additional  cases.  accDrding  to  my  records,  the  acci- 
dent has  been  overlooked  by  reputiiblc  surgeons;  the  injury  having  been 
$appK>8ed  to  be  either  fracture  or  a 
mere  contusion.  Two  of  these  had 
been  examined  by  house  surgeons  at 
Bellevue.  In  one  other  case  nij  house 
surgeon  su|iposed  he  had  reduces!  the 
dislocation,  when  he  had  not. 

Kin  three  or  four  instances,  also,  the 
Bident  has  been  overlooked  by  the 
patient  himself,  or  by  some  empiric, 
no  surgeim  having  been  called  to  see 
the  ease  until  after  the  lapse  of  several 
days  or  weeks. 

In  general,  when  the  reduction  has 
been  effected  promptly,  the  patients 
have  recovered  the  complete  use  of  the 
elbow-joint  within  a  few  weeks;  but 
many  exceptions  have  from  time  to 
time  come  under  my  notice. 

A  lad  eight  y«irs  old  wa.s  l>ronght 
to  me,  whase  arm  ha<l  been  dislocated 
six  months  before,  and  the  reduction 
of  which  bad  been  accomplished  easily 
and  promptly  by  Sir  Astley  Cooper's 
metliod.  At  this  time  the  arm  was 
bent  to  a  right  angle,  and  (piite  stiff 
at  the  elbow-joint.  Four  yeai's  later 
I  leanied  that  the  stiffness  still  continued  in  a  great  measm^e,  w^ith  only 
sli^f  improvement. 

^g^jfatment. — Sir  Astley  Oooj^er  thus  describes  his  own  method  of  re- 
^B^  this  dislocation:  *' The  patient  is  made  to  sit  upon  a  chair,  and 
the  surgeon,  placing  his  knee  on  the  inner  side  of  the  elbow-joint,  in  the 
^end  of  tlie  arm,  takes  hold  of  the  patient's  wrist,  and  bends  the  arm. 
m^  the  same  time  be  presses  on  the  radius  and  ulna  with  his  knee,  so  as 
To  separate  them  from  the  os  Immeri,  und  thus  the  coronoid  process  is 
thrown  from  the  posterior  fossa  of  the  humerus:  and  while  this  pressure 
18  supp<:>rted  by  the  knee,  the  arm  is  to  be  forcibly  but  slowly  bent,  and 
he  reduction  is  soon  effected." 

same  practice  has  been  recommended  by  Erichsen,  Gibson,  Samuel 

oper,  and  others.     The  plim  recommended  by  Dorsey  is  nearly  iden- 


fiedaotioD  with  the  kae«  in  the  bend  of 
the  elbow. 
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tical  with  that  just  described,  only  that,  instead  of  the  knee,  he  adiises 
that  the  surgeon  ''interlock  his  fingers  in  front  of  the  arm,  just  above 
the  elbow,  and  draw  it  backwards/* 

On  the  other  hand,  Liston  and  Miller  recommend,  as  a  better  mode  of 
procedure,  that  the  patient  shall  be  seated  upon  a  chair,  and  that  the 
arm  and  forearm  shall  be  pulled  directly  backwards,  so  as  to  relax  u 
completely  as  possibly  the  triceps  muscle,  while  counter-extension  is 
made  against  the  scapula. 

Skey  says:  ''Extension  of  the  forearm  should  be  made  from  the  hand 
or  wrist  in  a  straight  direction  downwards,  as  if  for  the  purpose  of  aimplj 
elongating  the  arm.*' 

Pirrie  prefers  that  an  assistant  shall  grasp  the  forearm  near  its  middle, 
instead  of  the  wrist,  and  pull  the  arm  straight  forwards,  while  at  the 
same  moment  the  surgeon  seizes  upon  the  olecranon  process  with  the 
fingers  of  one  hand,  and,  placing  the  palm  of  the  other  against  the  froat 
and  upper  part  of  the  forearm,  pulls  forcibly  backwards,  so  as  to  draw 
out  the  coronoid  process  from  the  olecranon  fossa.  Waterman  recom- 
mends forced  extension ;  that  is,  bending  the  forearm  forcibly  back,  tf 
preliminary  to  flexion,  with  the  view  of  lifting  the  coronoid  process  ftoB 
the  olecranon  fossa.* 

For  myself,  having  generally  practised  the  method  recommended  b? 
Sir  Astley,  and  having  usually  succeeded  in  the  first  attempt  and  with 
the  employment  of  only  moderate  force,  I  confess  that  my  predilectioas 
are  in  its  favor;  yet  1  am  not  entirely  certain  but  that  an  equal  experi- 
ence with  either  of  the  other  modes  recommended  might  have  changed 
these  convictions.  The  truth  is,  I  think,  that  in  recent  cases  very  little 
force  is  generally  requisite  to  accomplish  the  reduction,  and  that  it  is 
not  very  material  which  of  these  several  modes  we  adopt;  but  in  (*« 
of  a  failure  by  one  mode,  we  ought  immediately  and  without  hesitation 
to  resort  to  another,  as  the  following  case  of  a  failure  by  flexion  viD 
illustrate : 

A  lad,  8et.  11,  fell  in  a  gymnasium  from  a  height  of  six  feet,  strikinf 
probably  upon  his  hand.  I  saw  him  within  twenty  minutes,  and  foand 
the  arm  in  the  usual  position.  I  attempted  immediately  to  reduce  it  by 
Sir  Astley 's  method,  but  after  a  fair  yet  unsuccessful  trial,  I  exten^W 
the  foreann  upon  the  arm  until  it  was  nearly  straight,  and  then,  with 
only  moderate  force,  drew  it  promptly  into  place. 

If  we  still  continue  to  encounter  difficulties,  the  patient  ought  at  once 
to  be  placed  under  the  influence  of  an  anaesthetic,  and,  if  necessait,  th* 
pulleys  should  be  employed. 

When  the  reduction  is  accomplished,  which  is  indicate<i  generally  by 
the  sudden  slipping  of  the  bones  and  by  the  restoration  of  the  naninl 
fonn  to  the  clhow-joint,  the  surgeon,  in  order  to  confirm  his  opini'>D' 
must  flex  the  foreiirm  upon  the  arm  to  a  right  angle.  If  the  lK)ne:»  aiv 
in  place,  and  there  is  not  much  swelling,  this  can  generally  hi*  «i*>n»' 
without  causing  much,  if  any,  pain ;  but  if  it  cannot  be  done,  this  f*i*< 
fiiniishes  presumptive  evidence  that  the  reduction  is  not  effectetl.    1^ 

'  New  Method  of  Reduction  of  the  Elbow,  by  Thomas  AVatennan.  M.P..  B"^t<i« 
Med.  and  Surg.  .Tourn.,  vol.  iv.  Xos.  12,  13,  new  series,  I860. 
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Wgi  inatance,  however,  of  recent  dialociidon.  this  nile  has  not  held  gixxl* 
^^ttirL  a^t.  10,  fell  from  a  tree  upon  her  hand.  I  was  in  a  tt  en  da  nee 
mtnin  half  an  hour,  and  found  the  iLHiial  signs  eharacteriziiig  this  aeei- 
bent.  Keduction  was  aeeomjdished  readily  by  pulling  at  the  tiand  mode- 
■ately,  with  the  foreurm  flexed,  while  iny  left  liand  pressed  back  the 
power  part  of  the  humerus.  After  the  reduction  it  was  found  inipMjs.sible 
ko  flex  the  arm  to  a  right  angle  without  causing  severe  pain,  and  it 
jbeeame  necessary^  after  phieing  it  in  a  sling,  to  allow  the  hand  to  drop 
hf^ry  low  beside  the  body.  A  good  deal  of  intlamraation  followed  ;  but 
■n  ii  few  weeks  the  arm  was  well,  only  that  for  a  peritnl  of  two  years  or 
BDore  the  elbow  remained  very  tender. 

I    On  the  other  hand,  an  omission  to  apply  this  rule  has  often  led  t^ie 

purgeon  to  believe  the  reduction  accomplished  wJien  it  was  not.     This 

fwine  thing  has  hap]x^ne<l  to  myself,  and   as  it  is  the  only  instance  in 

'which  I  have  omitted  to  adopt  this  test,  and  the  only  one  also  in  which 

I  have  left  a  bone  unreduced  which  I  believed  to  have  been  reduced,  it 

will  be  proper  to  state  the  t^se  and  its  resuk^s  more  fully, 

A  lad.  a*t.  11,  feU  from  a  fence  on  tlie  2'2d  of  December,  1858,  and 
lifilocated  botli  bones  backwards.     I  saw  him  within  two  hours  from  the 
cctirreneeof  the  accident.     The  elbow  was  already  considerably  swollen 
f^wid  (juite  tender,  but  the  signs  of  dislocation  were  very  manifest.     Seizing 
the  wrist  with  one  hand,  and  placing  my  knee  against  the  front  and  lower 
^ipart  of  the  humerus,  I  pulled  steadily  for  some  time,  and  with   much 
Bniore  force  than  is  usually  necessiiry,  until  at  length  two  distinct  and 
^niccafifiive  snaps  were  felt,  such  as  one  often  feels  when  the  two  bones 
fresunie  their  sockets.      Relinquishing  ray  grasp,  it  was  observeil  by 
myself  and  the  parents  that  the  deformity  hud  disappeare<l.      The  reduc- 
tion  seemed  to  be  complete,  and  so  I  announced.     I  then  refjuested  the 
lad  to  permit  me  to  bend  the  elbow,  and  place  it  in  a  sling,  but  this  he 
^^peremptorily  refusal  to  do,  and  ran  away  from  me,  nor  would  any  argu- 
^uoentH  or  entreaties  persuade  him  to  allow  me  again  to  touch  it,     I  re- 
^bssured  the  parents  and  child,  however,  that  all  was  right,  and  left  tlie 
^Eliouse.      During   several   successive  days   I  saw   the  little   patient,  liut 
although  the  arm  remained  swollen  and   vcr^^  tender,  I  did  not  suspect 
^the  cause  until  the  ninth  day;  and  on  the  tenth  day,  having  placed  him 
Bander  the  influence  of  chlornfonn,  the  rcfluction  was  easily  and  satisfac- 
torily accoinplishe<l.     The  rei*overy  was  slow.     At  the  end  of  six  weeks 
I  found  the  motions  of  the  elbow  joint  not  completely  restored,  and  the 
"[>refinger  was  partially  paralyztHJ;  hut  from   this  condition  It  gnidually 
covered,  and  two  months  later  the  functions  of  the  arm  ami  hand  were 
Icompletely  restore*!. 

The  mistake  in  this  instance  was  the  more  mortifying  bei-ause  I  had 

ust  seen  a  cju^e  in  a  lad  only  a  little  older,  in  which  another  surgeon 

ad  coiuiiiitted  the  same  error,  and  after  the  lapse  of  twelve  or  fourteen 

days  I  had  myself  made  the  re<luction  ;  and  I  w»is  fully  awake,  therefore, 

to  tlie  possibility  of  tlie  mistake. 

The  circumstam^e  of  the  diminution  and  apparent  disappearance  of 
the  defonnity,  and  the  sensation  of  a  double  click,  can  only  be  explainc»l 
by  assuming  that  originally  the  coronoid  pnx'ess  was  resting  in  the 
olecranoEi  fos^,  and  that  by  manipulation  the  bones  had  been  removed 
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nearer  their  sockets,  yet  not  actually  reduced.  The  swelling,  abo, 
rendered  more  diflScult  a  diagnosis  which,  now,  nothing  but  the  flexion 
of  the  forearm  could  have  determined  positively. 

If  much  time  has  elapsed  since  the  occurrence  of  the  dislocation,  the 
reduction  is  accomplished  with  diflSculty,-  if,  indeed,  it  can  be  reduced  at 
all.  There  are  many  cases  upon  record,  however,  in  which  surgeons 
have  been  successful  after  the  lapse  of  many  weeks,  or  even  months. 
Boyer  thought  it  was  not  possible  to  effect  tne  reduction  after  four  or 
six  weeks;  but  Cappelletti,  of  Trieste,  succeeded  after  sevwity  daja;* 
Sir  Astley  Cooper,  at  three  months  ;*  Malgaigne,  after  three  months  and 
twenty-one  days.^  Roux  succeeded  in  a  case  of  a  young  man  twenty- 
two  years  of  age,  whose  elbow  had  been  dislocated  five  months.*  Black- 
man,  of  Cincinnati,  informs  me  that  he  has  reduced  a  lateral  dislocation 
after  five  months.  Bniinard,  of  Chicago,  reduced  a  dislocated  elbow  in 
a  boy  of  nineteen  years,  after  five  months  and  thirteen  days.  In  this 
case  the  surgeon  who  had  first  seen  the  patient  supposed  that  he  had 
reduced  the  dislocation.*  Gorre,  Gerdy,  and  Drake  succeeded  in  fear 
cases  after  six  months;^  I  have  succeeded  at  seven  months;  and  Starch 
claims  to  have  been  successful  after  two  years  and  one  month.'  To 
which  enumeration  Denuce  has  added  seventeen  other  examples  said  to 
have  been  reduced  at  various  periods  ranging  from  one  month  to  one 
hundred  and  fourteen  days.® 

I  have  reduced  a  number  of  these  old  dislocations,  the  last  fife  of 
which  will  be  briefly  recorded. 

Thomas  Robertson,  set.  35,  was  admitted  to  Bellevue  Hospital,  Jk- 
cember  14,  1864,  with  a  simple  dislocation  of  the  radius  and  ulna  back- 
wards, which  had  existed  thirty-one  days,  but  wliich  had  not  been  up  i*^ 
this  moment  recognized  by  his  surgeon.  T  reduced  it  before  tiie  class, 
by  Sir  Astley's  method,  the  patient  being  under  the  influence  of  ether. 
Considerable  force  was  required. 

J.  G.,  j^t.  7,  was  brought  to  me  in  November,  1865,  with  a  backward 
dislocation  of  the  right  radius  and  ulna,  which  had  existed  nine  weeks. 
The  arm  was  nearly  straight  and  fixed.  Having  placed  him  under  the 
influence  of  ether,  assisted  by  Dr.  Gurdon  Buck,  of  this  city,  I  pro* 
ceeded  to  flex  the  arm  slowly,  and  after  a  few  seconds,  and  when  the 
elbow  was  bent  about  ten  or  fifteen  degrees,  the  olecranon  process  sejpa- 
rated  at  the  line  of  epiphyseal  union.  In  a  few  moments  the  reduction 
was  completed,  and  the  arm  brought  to  an  acute  angle,  but  the  olecranon 
had  separated  fully  half  an  inch.  We  were  quite  certain  that  the  ulna 
was  perfectly  reduced,  but  the  head  of  the  radius  did  not  seem  to  occupj 
its  original  position  fiilly.  Only  moderate  inflammation  ensued.  Passive 
motion  was  soon  commenced,  and  considerable  motion  of  the  joint  was 
finally  obtained. 

^  Cappelletti,  Am.  Journ.  Med.  Sci.,  vol.  xix.  from  Annal.  Univ.  de  Med.  for  Oct. 
1835. 
2  Sir  Astley  C(>uper,  On  Dislocations  and  Fractures,  Araer.  ed.,  p.  38S. 
'  Mali^ai^ne,  Amer.  Journ.  Med.  Sci.,  vol.  xxiii.  p.  238, from  Revue  MW.,D«-^JJ" 

*  Roux,  Amer.  Journ.  Med.  Sci.,  vol.  xvi   p.  526,  from  Archives  G^n., Dec.  1^ 

*  Brainard,  Illinois  and  Indiana  Med.  Journ.,  1847. 

*  M^moire  sur  les  Luxations  de  Coude,  par  Paul  Denucd,  Paris,  1854,  pp.  86,8t- 
'  Denuc^,  op.  cit.,  p.  87.  *  Op.  cit 
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III  April,  1800,  a  gentleman,  trt.  30;  consulted  me  on  juroiirit  <>f  a 
(li>«lucation  whirli  hi\d  tlien  existed  ten  week^,  and  which  hiu\  nut  been 
rt^MigriizcHj  by  his  surgeon.  In  attempting  to  reduce  the  clishication 
I  fmctured  the  oleeninon,  and  brought  the  ulna  into  position,  but  I 
couhl  not  reduce  the  radius.  Almost  complete  anchyloi*i8  of  the  elbow 
ivmains. 

In  1M70,  a  man  waa  brought  to  me  whone  elbow  had  been  dislocated 
eight  weeks.  Under  ether,  1  succeeded  in  reducing  the  disloc^ition,  but 
fractured  the  olecnmon  process  in  doing  so.  He  has  recovered  very 
good  m^e  of  the  joint. 

October  22.  1H09,  before  the  class  of  medical  students  at  Bellevue,  I 
reducetl  a  dislocation  in  the  case  of  a  woman  tet,  37,  which  hud  existed 
j^ince  the  VHh  of  the  preceding  March,  a  little  more  than  seven  months. 
1  have  steen  her  often  since ;  she  has  a  somewhat  limited  but  very  useful 
^bnotion  of  the  joint. 

^M  A  few  years  since  I  assisted  Dr.  Ssyre  in  reducing  an  old  backward 
^H^iiilocatinD  of  these  bones  in  the  case  of  a  boy.  Other  me4ins  having 
^^Giile^l,  while  Dr.  Sayre  forcibly  flexed  the  arm,  I  rut  the  triceps,  after 
which  the  reduction  was  easily  effected.  Some  months  later  the  ana  was 
K  nearly  auchylosi*d  at  the  elbow-joint,  and  it  did  not  promise  very  well, 
V  §o  far  as  the  usefulness  of  the  member  was  concerned. 

Dr.  W.  F,  Westmorehind*  of  Atlanta,  Ga..  hu.s  reported  a  case  in 
which  he  succeeded  readily  in  reducing  a  dislocation  of  the  elbow  back- 
wards, of  five  months'  standing*  in  a  woman  age<l  22  years.  The  reduc- 
tion was  followed  by  great  pain,  a  eoml  deal  of  swelling,  temporary 
impairment  of  circulation  in  the  radial  artery,  cooiplele  paralysis  of  the 
little  finger,  and  jiartial  paralysis  of  the  middle  and  ring  fingers.  On 
I  the  fourtei^nth  day,  at  which  [leriod  the  history  of  the  case  closes,  all 
Hthese  symptoms  were  rapidly  disjippearing.^ 

^  Neveiiheless,  the  fact  is  iti  the  main  as  stated  by  Boyer:  and  if  so 
many  cases  can  be  found  in  which  stu'geons  have  succeeded  at  a  late 
period,  they  are  not  probably  in  the  pro|iortion  of  one  to  five  as  com- 
pareil  with  the  failures.  But  the  failures  have  not  received  the  same 
publicity.  Nor,  indeed,  have  all  the  severe  accidents,  such  as  violent 
mtlammation,  suppuration,  gangrene,  and  even  death,  been  faithfully  de- 
"  lare«l.  Denuce  says  lie  has  been  able  to  trace  out  five  or  six  example^^ 
which,  although  the  arm  wan  re<lueed,  grave  accidents  resulted,  and 
elpeau's  psitient  actually  died  in  c<>n8ei|uence. 

Micliaux,  lit  the  Ilnpitnl  de  Louvain,  in  1841,  in  reducing  an  elbow 
islocation,  tore  off  the  median  nerve  ami  brachial  artery.  Amputation 
m  made  and  the  life  of  the  patient  saved.* 

Dixi  Crosby,  of  New  Hampshire,  has  treated  two  cases  of  ancient  dis- 

loc-ation  of  the  forearm  backwards,  by  bending  the  elbow  forcibly  so  as 

break  the  olecranon   process,  after  which  the  reduction  was   easily 

icoraplished  by  extension.     R.  D.  Mussey,  of  Cincinnati,  has  succeeded 

fuce  in   the  same  manner.^     I  have  report e<l  three  similar  examples. 

'algaigne  says  that  Cappelletti  published  an  example  in  1835,  and  that 

Westmoreland,  AtlantA  Med.  and  Surp.  Journ  ^  Mny,  1866. 
I  Debruyn.  Dt^'j  Luxati<in>'i  du  Coude.     ^h^*e  Iiitiuj^.,  Lonvwin,  1S48,  p.  77. 
CV*^1jy.  Xfiisxey,  Transj',  Aincr*  Med.  Aifoc.  voL  iii.  p.  3oT- 
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Morel-Lavallee,  Roux,  and  Maisonneuve  had  each  met  with  the  acci- 
dent.^ 

In  1879,  Trendelenburg,^  in  a  girl,  aet.  16,  with  an  irreducible  dis- 
location of  eight  weeks'  standing,  having  made  an  external  incision,  with 
a  chisel  separated  the  olecranon  process  from  the  shaft,  and  then  reduced 
the  dislocation.  Observing  now  that,  when  the  arm  was  flexed  there  wm 
a  wide  separation  of  the  fragments,  he  again  straightened  the  arm  and 
brought  the  fragments  together  with  a  wire  suture.  He  states  that  the 
results  were  satisfactory ! 

Voelker,^  in  an  old  incomplete  backward  and  outward  dislocation  in 
a  boy,  ?et.  13,  attended  with  complete  paralysis  of  the  parts  supplied  bj 
•  the  ulnar  nerve,  severed  the  olecranon  with  a  saw  and  then  wired  the 
fragments  together.  The  result  of  the  operation  was  a  certain  degree 
of  improvement  in  the  motions  of  the  arm,  and  the  disappearance  of  the 
paralysis. 

In  1839,  Gerdy,*  in  a  dislocation  of  six  months'  standing,  dividel 
subcutaneously  the  triceps  and  the  adjacent  adhesions,  but  he  was  stiD 
unable  to  reduce  the  dislocation. 

Maisonneuve*  and  Blumhart^  only  effected  the  reduction  after  the 
most  extensive  tegumentary,  muscular,  and  ligamentous  dissection*. 
A^on  Wahl,^  in  two  cases  made  an  external  incision,  and  having  dirideii 
in  one  case  both  of  the  lateral  ligaments,  and  in  the  other  the  extemil 
only,  and  having  destroyed  the  adhesions,  was  unable  to  effect  reduction. 
He  proceeded  therefore  to  practise  resection  of  the  joint. 

Emmert®  and  BoeckeP  have  each  practised  resection  in  similar  cases: 
and  Oilier*^  has  three  times  resorted  to  the  same  expedient  in  old  irre- 
ducible dislocations. 

It  is  scarcely  necessary  to  say  that  all  of  these  latter  surgical  expedi- 
ents should  be  reserved  for  exceptional  cases.  Not  one  of  them  is  wholly 
free  from  danger,  and  the  results  are  not  in  all  cases  such  as  might  be 
hoped  for.  Moreover,  experience  has  abundantly  shown,  and  especiaDy 
when  the  accidents  have  occurred  in  early  life,  that  a  persistence  of  the 
dislocation  is  not  incompatible  with  the  subsequent  formation  of  a  ne^r 
and  very  useful  joint. 

In  a  recent  case,  the  dislocation  being  reduced,  it  may  be  a  matter  of 
prudence,  sometimes,  to  apply  a  right-angled  splint,  first  carefiilly 
padded,  to  the  palmar  surface  of  the  arm  and  forearm;  remembering, 
however,  that  considerable  swelling  will  soon  occur,  and  that  it  ought 
not  therefore  to  be  bandaged  to  the  limb  very  tightly.  At  least  once  a 
day  it  should  be  removed,  and  the  arm  examined ;  and  in  a  very  f^^ 
cases  can  it  be  necessary  or  judicious  to  continue  its  application  l»ey>«d 

*  Malc:aii;no,  op.  cit.,  Paris  ed.,  18r)5,  vol.  ii.  p.  144. 

•^  Trendelenburg,  Centralblatt  fiir  diir.,  1880,  No.  52,  p.  838. 

^  Voelker,  Deutsche  Zeitsclirift  fiir  Chir.,  Bd.  12,  Hft.  0. 

*  Gerdy,  Annal.  de  Chir.  Fnin^aise  et  Etrang.,  t.  2,  p.  161. 
•'•  Maiscmneuve,  Poinsot,  op.  cit.,  918. 

«  Bhnnhart,  Gaz.  Med.  de  Paris,  1847,  p.  238. 

'  Yon  Wahl,  St.  Petei-sburger  Med.  Wochenschrift,  1879,  No.  23.  p.  221. 
**  Emniert,  Rev.  M6d.  Chir.,  t.  3,  p.  177. 
»  Boeokel,  Frag,  do  Chir.,  Pari.s.  1882,  p.  85. 
J"  Oilier,  Rev.  Mens,  de  Chir.,  1882,  pi>.  722-734. 
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Bi«  week.  At  the  same  tirue,  if  there  is  auy  e^peciit)  temlency  in  the 
BmIius  to  become  di.splaeed  barkwanls,  owing  to  a  rupture  of  it,s  annular 
Bgiunent*  this  must  be  preventeiJ,  if  possible,  hy  a  couiprcss  and  bandage. 
Borne  surgeons  regard  tliet^e  precautions  as  necei^sary  in  all  cases,  but  I 
■Iftve  seldom  employed  any  splint  or  bandage  whatever,  nor  have  I  ever 
%mii  reason  to  regret  this  omission. 

Finally,  we  are  to  place  tlie  arm  in  a  sling,  and  adopt  such  measures 
||0  are  calculatetl  at  first  to  reduce  the  inflammation;  and  at  a  very  early 
Bbiy  we  ought  to  begin  to  move  the  elbow-joint,  in  order  to  prevent 
anchylosis. 

JMilocatians  Baekwanh  and  to  the  Radial  Side  will  bo  considered  • 
■H  connection  with  outward  disloc^ationn;  ami  Diglocationi  Backwards 
^nd  fo  the  Ulnar  Side,  in  connection  with  dislocations  inwards* 

S  2.  Bifllocatiotu  of  the  Eadius  and  Ulna  Outwardfl  (to  the  Eadial  Side), 
(a)  Complete  Outward  Dislocations. 

The  large  majority  of  outward  dislocations  of  the  forejinu  are  incom- 
plete; indeed,  only  nine  examples  of  a  complete  dislocation  have  been 
collected  by  Denuce,  including  two  seen  by  himself  (In  his  lai^t 
memoir  he  has  nddc<I  tour  more,)  Malgjiignc  has  recorded  two:-  Mol- 
liere,  of  Lyons,  has  reported  one,'  Amboni,*  Hatry/  Bertin,**  have 
each  reported  one,  Andrews^  has  also  reporte<l  one,  and  Salleron 
one,®  Osbonie  one,*  Varick  one,^**  Wylie  one,"  Dr.  Erskino  Mu^on  haa 
reported  two,  in  cliildren  of  seven  and  twelve  years  res[>cctively,  and 
he  rcfei>i  to  another  reportcil  by  one  of  his  colleagues  at  Bellevue  in  the 
Metlical  Record  for  Oct,  \\  lH7o,in  the  person  of  a  lad  jet.  17,'*  making 
in  all  nineteen  cases.     Dr.  Varick *s  case  is  reported  as  follows: 

'*  George  Knight,  apt.  9  years,  was  thrown  violently  from  a  wagon  while 
in  rapid  motion,  striking  on  bis  head  and  back,  with  his  left  arni  behind 
him  in  a  state  of  flexion.  He  wu^s  lirought  to  my  office  on  the  81st  of 
August,  18GT,  within  ten  minutes  after  the  receipt  of  the  injury,  and, 
00D8e([aently,  in  the  most  favorable  cotidition  for  manipulation,  no  swell- 
ing of  the  soft  part^  having  yet  occurrcHj.  The  forearm  was  in  a  state 
of  semiflexion,  supported  by  the  hand  of  the  op|X)site  side,  the  ulna  lying 
to  the  outer  side  of  the  external  condyle,  with  slight  posterior  projection 
of  the  olecranon.  The  olecranon,  coronoid  process,  and  greater  sigmoid 
cavity  could  be  distinctly  defined,  and  the  head  of  the  radius,  in  its 
tiormal    relutions  to  the   uhia,  could  he  felt  rotatinii  subcutaneouslv  on 


»  Donuc^,  Mem.  mr.  Lux.  des  Coudea.     Paris,  1864. 
'  MalgAigne,  op.  cU. 

•  Molli^re,  Monthly  Abstract  Med.  Sci.»  voL  L  p.  209,  1874. 

•  Amboni.  Anmil  *Univ.  di  Med.,  July,  1872. 

•  Hfttn-,  Lyon  Med.,  L  18,  p.  13,  1876. 

•  Bertm,  Union  M^,,  187»>,  p.  609. 

7  Andrews,  Med.  Record,  Oct.  23,  1875,  p.  720. 

•  Salleron,  Pingmid.  Art.  Coude,  Die.  Encyc.  Sci,  Med.,  ser.  1,  t  21. 

•  H.  B.  Oaiorne,    Ho^n.  Guzette.  Nov,  29,  1879.  p.  613, 
w  T.  R.  Vnricit,  Mi'd.  Record,  Nov,  1,  lftti7,  p.  887. 

w  W.  Wvlie,  Med.  »nd  Surij.  Rep  ,  Mar«h  22,  1879.  p.  250. 
^  Mw*on*  Med.  Record,  April  in,  1880,  p.  397. 
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pronating  and  sujiiiiating  the  foreanw.  Free  motion  of  the  fonftinn 
every  direftioii  vva.s  present,  giving  the  iinpi*ession  of  being  atUched  i 
the  lutn  solely  by  the  soft  parts.  The  projection  of  the  internal  condij 
was  out  of  sill  proportion  to  whrit  h  seen  in  casea  of  incomplete  ^lislocatit 
The  trochleii,  coronoid  depres.sion*  and  the  olecranon  depression  ^t 
dit^tinctly  recognized.  Complete  dislocation  of  the  mdiiuR  and  ulna  <mh 
wjirds  was  diagnosticated,  which  diagnosis  was  corroborated  by  my  fneri'l 
Dr.  B.  A.  Watson,  who  was  pre.scnt  nnd  assisted  in  the  reduction. 

*'The  patient  wiis  placed  fully  under  the  influence  of  ether,  wid  Ta*A* 
erate  extensirm,  combined  with  lateral  pressure,  eflfected  the   re^hirtmi 
witliout  difflculty.     The  subsequent  treatment  consisted  of  r€>- 
irrigation  for  a  few  days,  followed  by  passive  motion  of  the  p  . 
resulte^l  in   perfect  recovery.     The  amount  of  inOHmmarion  wJucli 
lowed  the  injury  was  exceedingly  slight,  due  unquestionably  to  the  pruo 
red  uct  ion  of  the  d  i  si  oca  t  ion , '  * 

Dr.  Wylie  kindly  permitted  me  to  see  the  case  which  he  has  repoiH 
and  of  which  the  two  accompanying  woodcuts  (Figs.  299  and  'iOO)  i 

Fio.  299. 


A.  Kadius;  B.  Olecranon  prooeis ;  C,  Lower  eod  of  liameru4. 

excellent  illusti'ations.  Dr.  Wylie,  who  was  at  that  time  House  Surg 
at  the  Long  Island  College  Hospital,  Brooklyn,  in  the  service  of  Dr. 
D.  Mason,  relates  the  case  essentially  as  follows : 

Edward  Baker,  aged  thirty^eight,  native  of  St.  John's.  NewfoandUnd 
was  engaged  in  a  fishing  enterprise  in  1862.     While  fishing,  stikDiliQ 
on  a  staging  formed  of  three-inch  sticks  laid  crosswise  three  inches  a|mil 
he  fell  with  one  arm  raised,  striking  on  the  inner  side  of  the  elhwl 
at  the  same  raoment  a  barrel  of  fish»  weighing  two  hundre<I  aud  fifl 
pounds,  fell  over,  striking  the  arm  about  three  inches  above  the  exlerDi 
condyle.     Upon  rising  he  found  the  arm  flexed  at  a  right  angle,  pn 
nated,  and  immovoble  at  the  elbow-joint.     No  attempt  at  redaction 
ever  made,  nor  was  there  any  retentive  apparatus  applied.     He  put 
arm  in  a  sling,  and  after  a  couple  of  months  he  commence<l  using  it 
little.     At   the  end   of  two  years  his  arm  was  sufficiently  recovered 
permit  hira  to  return  to  his  sailor  life,  which  he  followeil  up  lo  six  month 
ago,  when  he  was  admitted  to  tlie  Long  Island   College  Ilospit 
other  injuries. 
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At  tic  present  time^  seveuteen  years  after  tlie   accident,  the  inner 
>rdcr  of  the  olecranon  proce.^  rests  upon  the  extenuil  border  of  the 
tierus,  abore  the  external  condyle,  where,  probably,  an  articular  facet 

Fig.  300. 


The 


Arm  oeftrly  extended ;  the  lower  end  of  ibe  hutuerna  projecting  belo«r. 


has  been  developed,  JnU  anterior  to  and  to  the  inner  side  of  tliis  ia  the 
head  of  the  nidiu!^,  whieb  cnn  be  reeognized  by  sight,  but  more  surely 
identified  by  touch.  The  internal  condyle  of  the  humerus  project* 
irreiitly,  and  the  troehlen  can  be  distinctly  felt.  When  extended,  the 
nidial  border  present?*  a  gentle  outward  inclination  from  rite  elbow  down* 
This  may  be  greatly  increa.^e<l  or  diniinislied  l>y  uianipulation.  T\m 
extremity  is  one  and  three-quarters  of  an  inch  shorter  tlian  the  other. 
(Thift  is  my  own  measurement,  and  differs  a  little  from  thut  given  by 
br.  Wylie*)  The  patient  hjun  full  control  of  this  limb,  can  flex  or  extend, 
pronatc  or  yopinatc  it  neaiiy  jih  well  as  the  other,  and  he  thinks  it  is  in 
every  partii-ular  iis  seivtceable  as  the  other, 

Vaueies* — This  accident  has  been  produced  generally  either  by  a  fall 
upon  the  hand  or  upon  the  elbow.  In  the  latter  case,  it  hai?  been  occa- 
sion ally  noted  that  the  force  of  the  Ciincussion  was  received  upon  the 
internal  portion  of  the  elbow. 

Pathohgkal  Anatomy.  —  Two  varieties  of  this  accident  have  been 
recotjrriized  :  one  in  which  the  sigmoid  fossa  of  the  ulna  is  situated  exter- 
nally and  above  the  epicontlylc.  and  one  in  which  the  sigmoid  cjivity 
embraces  the  epicondyle  cxt^^mnlly  or  is  situated  below  it;  while  the 
bead  of  the  radius  is  carried  forwards  by  the  resistance  offered  by  the 
pronator  muscles. 

Symptoms. — Tliere  is  usually  little  or  no  difficulty  in  recognizing  the 
nature  of  this  disbx^ation,  since  the  articular  projections  are  easily  fek 
luid  sei»n  beneath  the  integuments.  The  defonnity  is  very  marked,  and 
in  the  civse  of  tlie  supra-condyloid  dislocation,  the  arm  is  shortenal,  the 
forearm  is  flexed  and  rotated  inwards,  and  the  motions  of  the  joint  are 
limited  :  while  in  the  infni-condyloid  variety,  the  forennn  is  verj  little 
or  not  at  all  shortened :  it  is  flexed  also,  and  the  |ir*>nation  is  more 
extreme, 

ProffnoBU* — In  most  of  the  examples  reported,  the  reduction  has  been 
effected,  and  the  functions  of  the  arm  have  been  restored ;  and  even 
when  not  reduce*],  the  usefulness  of  the  arm  has  not  been  diminishe<l  in 
such  a  degree  as  might  naturally  have  been  expected.     In  the  case  of 
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Buker  reported  above,  tlie  arm  seemed  after  the  lapse  of  eereoteen 
to  be  Hs  useful  aiH  before. 

Treatment — Extend  the  foreanii  upon  the  arm,  with  the  Kjand  in  i 
position  of  forced  supinatioii,  and  make  tnietion  ;  and  at  the  smne  trti 
toiike  direct  pressure  with  the  thumbs  upon  the  projecting  point  of  tj 
ulna.     In  euvse  the  dislocation  is  infra-condyloi<ljan,  the  haml  maj  he' 
maintained  in  a  position  of  pnination  during  this  proce^Iure. 

(b)  Incomplete  Outavaed  Dislocatiok^. 

lucomjdete  dislocations  muat,  however,  in  this  case  be  regarrled 
typical :  but  even  these  are  by  no  means  frequent* 

Causes. — ^A  c-areftd  examination  of  a  large  number  of  recorded  exs 
pies,  and  of  those  which  have  come  under  my  own  eye»  renders  it 
that  a  major ity  of  these  accidents  result  from  a  blow*  received  direeih 
upon  the  inner  side  of  the  forearm  or  ujion  the  outer  &ide  of  the  buinenK 
or  from  the  action  of  two  forces  pressing  in  an  opposite  direction.  W 
course,  these  forces  must  act  upon  the  bones  somewhere  in  the  neighbor- 
hood of  the  elbow-joint.  Occasionally  it  has  been  produced  by  a  ^1 
upon  the  hand;  .sometimes  by  a  violent  twist  of  the  arm,  a- 
hand  is  c^iught  in  machinery ;  and  in  other  cases  it  has  been 

secutive  upon  a  dislocation  backwanis,   lteiij_ 
Flo.  30 L  duccd  in  the  attempts  made  to  accomplish  redu, .., 

of  this  latter  form  of  dislocation. 

Patholot/ical  Anatomy. — In  mo§t  of  the  exa 
pies  of  simple  incomplete  outward  di?jlocatron  of  1 
forearm,  the  great  sigmoid  oivity  of  the   alna 
embracers  the  lower  end  of  the  humerus;  but  insta 
of  reposing  upon  the  trochlea  fairly,  it   is  c^rrieJ 
outwards  half  an  inch  or  more,  so  as  to  rest  its  i 
tral  crest  upon  the  depression  which  separates 
trochlea  from  tlie  lesser  or  radial  head  of  the  ban 
ruH,      If  the  annular  ligament  remain!*   unbrok« 
the  radius  is  displaced  in  the  same  direction  and* 
the  same  extent. 

Occasionally,  however,  where    the   violence 
been  greater,  the  central  crest  of  tlie  great  sig 
cavity  rests   fairly  upon  the  condyle,  or  upon 
articulating  surface  of  the  humeruis  where  the  he 
of  the  radius  was  formerly  applied,  and  the  dishw 
tion  approaches  more  nearly  to  the  character  of 
complete  dislocation.    At  the  same  time,  owing  \ 
haps  to  the  resistance  afforded  by  the  skin,  or 
of  the  ligaments,  the  head  of  the  ratlins  may 
tluown  either  forwards  or  backwards,  so  as  to 
out  of  line  with  the  ulna.      Sucli  a  displaeeme 
genenilly  implies  a  rupture  of  the  annular  ligame 
We  have  now  only  to  suppose  the  action  of  a  more 
considerable  force  in  the  sarne  direction  to  render  the  dislocation  com- 
plete ;  in  which  case  the  upper  end  of  the  rathus  is  somctimea  throm^, 


Moftt  fr«q[iienit  farm 
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■Wonpletely  fnrwartk,  and  ita  head  iniiy  even  be  found  resting  in  front  of 
the  ulna,  occasioning  an  exti\*me  pronation  of  the  forearm  and  hand. 
The  anconeus  and  brat^hialis  anticus  are  the  only  muscles  in  either  of 
aese  dislocations  whose  fibre??  are  generally  much  disturbed ;  the  biceps 
ind  triceps  being  only  made  to  tnwerse  the  articulation  a  little  more 
obliquely. 

In  examples  of  fracture  of  the  external  condyle,  the  condyle  being 
irrieil  outwanls,  the  radius  may  remain  in  contact  with  the  trochlea, 
IfttuI  the  ulna  may  accompnny  in  in  tlii-s  outward  disphicement ;  but  this 
lust  he  regardtHl  ai*  a  fracture  nither  than  m  a  dislocation. 
Denuct%  Malgaigne,  A.  LWper,  and  other«  have  preferred  to  speak  of 
[the  dislocation  backwards  and  otUwarda  as  a  distinct  form  or  species  of 
"isIcK^ation*  I  prefer  to  regard  it  as  only  a  variety  of  the  outwanl  dis- 
location, since  it  may*  and  no  doubt  often  does,  occur  consecutively  ujion 
simple  incomplete  outward  dislocation;  and  if  the  dislocation  outwards 
complete,  the  bones  of  the  forearm  can  scarcely  fail  to  he  drawn  more 
less  upward^.  Sometimes  also  it  has  been  consecutive  upon  a  simple 
pkwurd  dislocation,  or  upon  unsuccessful  attempts  at  reduction  whore 
the  form  of  disilocation  was  originally  backwards ;  yet,  as  it  does  not  so 
naturally  follow  upon  a  complete  backward  dislocation  as  upon  a  complete 
outward  dislocation,  I  find  sufficient  rciison  for  studying  its  mechanism 
in  this  j)bicc. 

The  beak  of  the  olecranon  process  not  only,  but  a  large  portion  of 
the  body  of  this  process,  now  lies  above  and  behind  the  condyle:  the 
bracliialis  anticns  bec^nmes  more  stretched,  if  not  actually  torn ;  and  the 
bicejis  is  laid  against  the  articulating  surfivce  of  the  humerus;  but  the 
riceps  bin^omes  again  relaxed :  as  in  simple  dislocation  backwards  and 
Ipwards. 

In  all  these  dislooUtons  the  capsular  ligaments  are  more  or  less  ex  ten- 
ftively  torn,  but  the  principal  arterici?  and  nerves  do  not  generally  suffer 
greatly,  if  at  all* 

Sirmptonu^ — The  forearm  is  usually  flexe^l  to  about  the  Siime  angle  at 
rhich  1  have  found  it  in  dislocations  baekwjirds ;  once  I  have  found  it 
learly  or  ijuite  straight;  occasionally  it  is  flexed  to  a  right  angle.  In 
Jl  the  cases  seen  by  me  the  forearm  has  been  pronated,  and  the  elbow- 
Joint  hjis  been  vei-y  immovable.  The  most  striking  diagnostic  sign, 
liowever,  consists  in  the  unnatural  form  of  tlie  elbow-joint,  which  is  so 
pmarkable  as  not  to  be  easily  misunderstood.  The  internal  condyle 
of  the  humerus  (epitrochlea)  projects  strongly  to  the  inner  side,  leaving 
a  deep  dcjjressi<ui  below  ;  while  u|ion  the  other  side,  the  heaA  of  the 
radius^  with  its  cup-like  extremity,  can  be  distinctly  felt,  and  nuide  to 
rotate  outride  of  its  socket.  The  olecranon  process,  driven  from  its  fossa, 
projects  more  or  leas  posteriorly,  and  even  the  fossa  itself  may  sometimes 
^  be  plainly  felt. 

\  A  girl,  twelve  years  old,  had  fallen  upon  the  inside  of  her  elbow,  prc^- 
ducing  an  incomplete  dislocation  outward*  of  the  forennn.  I  saw  her 
within  half  an  hour.  The  forearm  was  bent  upon  the  ann  about  fifteen 
■degrees,  and  immovably  fixed.  The  lu^nd  of  tlie  radius  could  be  distinctly 
nelt  external  to  and  a  little  in  front  of  the  outer  condyle,  while  the  ole- 
leranon  proce^ss  of  the  ulna,  which  rested  upon  the  back  and  outer  surface 
I  id 
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of  the  Immeriis,  was  less  distinctly  felt  tlmD   m   the  TU     I 

inner  condyle  projected  sbarjdy  to  tlie  inside,  and   i  foai   J 

Wfis  plainly  felt  with  the  fingers.  The  child  was  .•^ufleriug  n-ry  littiB^| 
pain.  ^H 

Seizing  the  \yri8t  with  mj  right  hand  and  the  lower  end  of  the  bumirT^H 
with  the  left,  and  making  moderate  extension  in  these  opposite  ilirectiiti^V 
the  bones  easily,  an<l  after  only  a  moment's  eftbrt,  resumed  their  pbeet  J 
Iler  recovery  was  rajiid  and  complete.  ^H 

James  O'Keil,  ii^t,  1C>,  was  admitted  to  Bellevue  Ho^spital  in  Dec.  184^H 
with  a  partial  di.slocation  cau.sed  by  the  kick  of  a  horse,  the  blow  hani^H 
been  received  on  the  ulnar  side  of  tlie  forearm  near  the  elbow-joii^H 
Wlien  he  came  under  my  notice  the  dislocation  had  existe«l  three  wfdflj^| 
I  fonnd  the  head  of  the  nidius  reposing  upon  the  radial  and  posterior  ^i^^l 
of  the  humerus.  The  uhui  was  displacetl  one  inch  to  the  mthiil  wJt>  J 
The  forearm  ^vas  not  at  alb  or  but  yevy  slightly,  flexed  upon  the  iiro^H 
The  natural  detiection  of  the  foretirm  to  the  radial  side  was  a  littU*^^| 
aggerated:  forearm  pronatod :  elbow-joint  admitting  of  a  little  innticH^H 
but  motion  caused  great  jistin.  ^H 

This  patient  was  not  in  my  sendee,  and  I  have  not  learxieil  the  I'^t^i^l 
of  the  attemi>t  at  reduction.  ^H 

If  the  dislocation  i^  complete?,  the  position  of  the  arm  is  usually  W^M 
same,  but  the  ]>ronation  of  the  hand  is  greater,  and  the  projection  of  tl^H 
inner  condyle  more  striking.  ^| 

If  now  the  bones,  by  a  continuance  of  the  original  force,  or  bj  dH^| 
action  of  the  triceps,  are  drawn  upwards  also,  the  arm  1h  '   :mH 

more  flexed,  and  the  olecninon  process  more  prominent,  ^v  i  -'"^1 

of  the  whole  limb  is  sensibly  dinainished,  ^H 

Prognosis. — In  recent  cases,  and  where  no  complications  exi»U  1^| 
reduction  is  generally  easily  effected ;  and  M.  Thierry  claims  ta  hi^H 
reduced  an  outward  and  backward  semi-luxation  after  eight  months.  ^H 
patient  of  whom  Debruyn  has  sjioken  was  n<>t  so  fortunate.  On  l(^H 
16th  of  April,  1H41,  a  lad,  tet,  IH,  fell  upon  the  palm  of  his  han«l  »l^| 
semi-luxnteil  both  bones  outwards  and  backwanls;  on  the  fnllonii^H 
morning  a  snrgeon  attempted  to  re<lnee  the  dislocation,  and  the  atterii^H 
was  repeateil  on  the  next  day  by  another  surgeon ;  but  on  the  day  J^H 
lowing  this  last  attemjjt,  gangrene  ensue*!  in  consequence  of  the  gtti^H 
violence  employed  by  the  surgeons,  and  although  the  Hrab  was  amputati^H 
the  patient  died.  The  autopsy  showed  that  botli  the  bnichial  artery  ai^H 
the  median  nerve  were  torn  asunder,  and  that  the  tendons  of  the  bice^H 
ami  the  brachialis  anticus  were  slipped  behind  the  outer  condyle,  pni^H 
ably  having  been  thrown  into  this  position  during  tlie  violent  twifttiii^H 
to  which  the  arm  had  been  subjected.^  ^H 

I  have  seen  three  examples  of  semi*luxations  upwards  and  outwar^H 
which  the  medical  attcndsints  had  failed  to  reduce.  The  fii*st  wjis  in  th^^ 
case  of  a  lad,  William  Kinkaid,  fourteen  years  old,  who  had  fallen  fron^ 
a  wagon  and  struck  upon  the  palm  of  hh  left  hand.  The  surgeon  wfe^| 
was  immediately  called  made  extension,  and  supposed  tiiat  the  raluctiil^ 
was  accomplished.     The  lad  was  brought  to  me  a  few  months  after  the 

'  Denuc^,  op,  ciU,  p.  103, 
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fcoiilent.  The  nnn  wius  sliglitly  flexetl,  and  neither  prone  nor  supine, 
■^2£^  existed  only  ti  flight  motion  at  the  elbow-joint.  I  did  not  think  it 
^^Hl  while  to  uinke  any  atti^mpt  tit  re^luction.  Several  years  after  this, 
^^M  month  of  February,  1851»,  I  liad  an  opportunity  of  examining  the 
Km  again.  He  had  now  recovered  considenible  motion  in  the  joint,  but 
Be  couhl  not  tie  \m  cravat  Pronation  and  supination  were  ]»erfeet. 
■  In  the  second  example^  a  hidy,  a^t.  3-3,  had  fiillen  upon  the  inside  of 
Her  elbow,  and  rtHluction  not  having  been  nccompliahed^  I  tbim<i  her, 
Hine  weeks  after  the  aeeident,  with  scarcely  any  motion  at  the  elbow- 
■Mnt,  and  complaining  rif  a  numbness  in  the  forearm  and  hand. 
B   The  third  instance  of  unreduced  seuii-hixntion  I  will  relate  more  at 

•ogth :  . 

B    Francis  Banfield,   aged   twenty -two  years,  a  resident  of   Alleghany 
Bounty^  N.  Y.,  on  the  31st  of  September,  1857,  fell  from  the  sweep  of 
k  threshing-machine  to  the  ground,  n  distance  of  about  five  feet,  striking 
hf)ou  the  palm  of  his  hand,  his  ann  being  extended  in  front  of  him.     On 
B&ing,  he  found  his  ann  forcibly  flexed  and  abducted.     He  straightened 
B  without  difficulty,  and  it  assume^!  the  jyosition  it  now  occupies,     A 
■ihysieian  wiu«i  wdled  and  sjiw  the  patient  an  hour  and  a  half  after  the 
accident,  who  jirononuced  it  a  case  of  dislocation  of  the  radius  and  ulna* 
and  made  efforts  at  rctluction,  wliich  he  continued  from  8J  a,  m.  until  2 
P,  M.,  a  i>eriod  of  five  and  a  half  hours,  to  no  purpose,  when  he  aban- 
doned the  attempt.     During  the  attempt  at  reduction,  the  extension  was 
maile  at  times  with  the  arm  flexe<U  and  at  otiicrs  extended.     At  J*  P.  M. 
mother  physician  was  called,  who  made  eflTorts  at  reduction  until  3  a.  m., 
upwards  of  six  hours,  at  wliieh  time  he  also  abandoned  the  attempt.     On 
the  third  day  another  physician,  ihe  patient  being  under  the  influence 
of  ether,  made  efforts  nt  reduction  for  twenty  minutes,  when  he  pr«>- 
nounced  it  in  place,  and  applied  a  bandage.    From  the  patient's  account, 
the  ann  was  swollen  to  such  an  extent  as  to  render  this  point  difficult  to 
determine-     On  the  fifth  day  the  first  physician  was  called,  and,  believing 
that  he  discovered  a  grating,  pronounced  it  a  fracture  of  the  external 
condyle. 

Four  months  after  the  accident,  when  the  patient  applied  to  me,  the 
linab  presented  the  following  appearances:  The  **foreann  extended  upon 
the  ann;  looking  at  the  limb  along  its  radial  margin,  we  notice  a  gentle 
outward  inclination  of  the  foreann  from  the  elbow  down,  but  by  manijtu- 
lation  this  may  be  greatly  increased:  the  p<jwer  of  pronntion  and  supi- 
nation is  not  affecte*! ;  the  inner  condyle  projects  an  inch  to  the  ulnar 
side  ;  the  head  of  the  nulius,  e<nnpletely  removei.j  from  its  socket,  proji*ets 
to  an  equal  extent  on  the  radial  side.  The  top  of  the  olecranon  process 
is  an  inch  higher  than  the  top  of  the  inner  condyle,  so  that  the  ra<lins 
and  ulna  are  nirrie*!  upwards  as  well  as  outwards.'* 

I  believe  that  the  external  condyle  was  not  broken,  as  in  that  case  the 
arm  would  l»e  permanently  del1t*cted  outwards  to  a  mucii  greater  extent. 
For,  although  this  arm  may  be  deflected  outwarrb  by  the  surgettn  to  aa 
angle  of  l^^.S"^,  still  the  degree  of  mobility  which  exists  would  be  adverse 
to  the  supposition  of  its  being  a  fracture  of  the  external  condyle*  The 
condyles  also  can  be  plainly  felt  in  their  natural  Bituations,  which  would 
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not   be  the  case  if   a   fracture  of  the  external  condyle  ext*<u**L    Ike 
patient  was  advised  not  to  submit  to  any  further  attejnpt^  at  rt^durtiniL 

The  following  will  serve  as  an  illustration  of  a  recent  accident  of  tka 
cliarscter : 

Joljri  Collins,  of  Buffalo,  set.  8,  fell  while  wrestlittg,  litfl  compaawa 
fjiHing  upon  his  ami,     I  found  the  forearm  slightly  flexr'  '-d,*!!! 

both  radius  and  ulna  thrown  over  to  the  radial  ?nde  and  *  i  ipiripk 

I'ressing  firmly  upon  the  radias  from  the  outside,   the  bones 
suddenly  the  po.sition  of  a  backward  and  upward  dislocation,  from 
position  they  were  readily  reduced  to  their  original  sockets  by  aii 
extensiion. 

Treatment. — In  relation  to  the  treatment  of  theee  accidents  I  bm^ 
little  to  fidd  to  what  has  already  been  slid  of  the  treiitmont  of  dii^loGitil 
backwards.  The  reduction,  if  efiected  at  all,  has  generally  hvm  .  ._ 
plished  by  moderate  extension,  or  by  extension  combined  with  lAUtJ 
pressure.  If  the  head  of  the  radiuB  is  in  fi-ont  of  the  humerosT  or  of  the 
ulna,  the  hand  should  be  first  siipinedj  and  then  the  extension  sbouMk 
applied.  In  some  cases  the  reduction  has  been  efleeted  by  plactBg  tk 
knee  in  the  bend  of  the  eli>ow  and  flexing  the  forearm,  while  the  fm^m 
was  making  extension  from  the  hand. 


§  3.  BlabcationA  of  the  Eadius  and  Ulna  Inwards  (to  the  ITlnar  Sidei; 

always  Incomplete. 

This  form  of  dislocation  has  genemlly  been  considered  as  much  ttMcc 
rare  than  the  inc<unplete  liislocation  outwards,  a  fact  wijicli  may  perl 
find  ii  sufficient  explanation  in  the  peculiar  fomx  of  the  trochle^i,  the  ii 
half  of  which  rises  much  higlier  than  the  outer,  forming  thus  an  eleraltl 
inclinerl  plane,  over  which  the  art  jcuhi  ting  surface  of  the  ulna  mi'  - 
beffU'e   the  dislocation  can  occur.     Halm  and  Sprengel  have,  li 
observed  the  incomplete  inward  dislocation  more  often  than  the  ij 
plete  dislocation  outwards. 

Like  the  opposite  dislocation,  the  typical  form  of  the  accident  id 
in  which  the  displacement  is  ineomphte;  indeed,  no  example  of  a 
plete  mward  disheaiiou  has.  I  think,  been  yet  recorded, 

Caw^c«.— A  tall  upon  the  liand  or  forearm,  a  blow  upon   the 
side  of  the  forearm  near  its  upper  end,  or  uj»on  the  ulnar  side  of  the 
near  its  lower  end,  a  violent  wrenching  or  rotation  inwartk,  of  the 
a  I'm,  are  amon;i;  the  causes  which  may  occasion  this  diMocalion. 

Fathohnjwal  Anaimny. — llie  ridge  which  divides  autero-pcisleriorlj 
the  greater  sigmoid  cavity  of  the  ulna,  having  been  driven  over  the  ele- 
vated initer  margin  of  the  trochlea,  falls  down  upon  the  epitrochlea»  ¥\ 
as,  in  some  sense,  to  emlinice  it  instead  of  the  trochlea;   while  tb- 
of  the  ra<iius   passes   inwanls  also,  and   is  made  to  occupy  tlie  ti 
from  whicli  the  ulna  has  escaped.     Generally  the  hejid  of  the  radius  is 
found  in  the  same  line  with  the  ulna  (Fig.  802),  but  it  may  suflfer  a 
location  and  be  found  a  little  in  advance  of  the  ulna,  or  possibly  a  11 
back  of  the  ulna. 
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form  of  the 


somiHlis^ltK-atioiis  mmtn 
only  a  variety  of  tlie  semi-diMloi-atioii  inwartisi;    in   which 
acfidenl  the  romnoid  [irocess  of  the  uhm  is  thrunt  upwards  above  the 
epicoiidyh^  anrl  the  ht^ad  of  the  radium  occupies 
the  olecranon  iVijwa*  or  rests  upon  the  back  of  the 
lititnenis  somewhere  in  this  vicinity. 

In  adilition  to  the  injury  suffered  by  the  liga- 
ments and  museles,  the  ulnar  nerve  in  both 
Tanetice  of  inward  dislocation  is  peculiarly 
liable  to  contusion,  in  consequence  of  it,H  being 
i  cnisbed  between  the  olecranon  procesM  and  the 
epitrwhleti. 

The  attention  of  the  reader  must  again,  as  in 
cxanijdes  of  fractures  of  the  external  condyle, 
bi3  <*alle«l   to  the   fuel  that,   in   fractures  of  the 
internal  condyle  the  radius  and  uhia  are  apt  to 
suffiT  a  lateral  di.Hjdacenient  also;  hut  that  these 
auiples  are  more  pr*>perly  to  lie  considered  m 
ture^  rather  tlian  dislocations. 
Si/tnptom». — If  the  displacement  is  only  in- 
wards, the  olecranon  process  can  lie  felt  pro- 
ting  up«>n  the  inner  sifk%  and  completely  con- 
ing the  epicondyle;  while  the  heml  of  the 
redias  having  abandoned  its  socket,  may  be  felt 
indistinctly  in  the  bend  of  the  aim.    The  external 
C^>ndylc  (epicondyle)  is  remarkably  |)romiuent. 
The  forearm  is  generally  n^iore  or  less  flexed. 
The  natund  outward  deflection  of  the  foreai-m  is 
also  h»«t,  or  it  may  be  even  inclined  slightly  in- 
wards.    This  phenomenon  is  explainal  by  the  position  of  the  epicondyle, 
upon  which   the  greater  sigmoid  cavity  now  rt?sts,  allowing  the  ulna  to 
ov«*rhip  a  little  Ufum  the  humerus  ;  rendering  the  forearm  actually  soujc- 
what  shorter  along  itn  ulnar  margin,  although  the  head  id'  the  radius 
may  still  oi-eupy  the  summit  of  the  trochlea. 

If  the  bones  are  displaced  upward^^  as  well  as  tnwardi^  a  conijiider- 
able  shortening  is  declared,  and  the  head  of  the  radius  may  now  be  felt 
behind  the  trochlea,  or  over  the  olecranon  fossa.  In  three  of  the  four 
examples  seen  by  Malgaigne,  all  of  them  ancient,  the  forearm  was  in  a 
sta.te  of  supination. 

August  2rjth,  a  girl.  let.  5,  fell  from  a  swing,  striking  upon  her  right 
elbow.  A  physii'ian  was  called,  who  supposed  it  to  be  a  fnicture.  Five 
weeks  later  it  was  seen  by  l*rc»f.  T.  F.  Prewitt,  of  St.  Louis,  Mo.  The 
forearm  was  flexe<l,  and  could  not  reailily  be  extended  beyond  a  right 
angle ;  it  occupied  a  position  midway  bt»twe4*n  pronation  and  supination 
r<linarily,  but  could  be  supinated  and  pronated  perfiTtly,  The  olecra- 
lon  prifrcess  was  on  a  line  with  the  extrenie  point  of  the  inner  epicondyle, 
nd  the  head  of  the  rmlius  could  be  felt  below  the  olecranon  fossa.  A 
finger  could  be  pressed  readily  into  the  fcissa,  A  small,  sharp  spiculum 
of  bone  bad  been  torn  off,  and  lav  loose  over  the  external  condvle.  which 
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was  veiy  jiroiiiineiit.     Atteoipts  were  mmle  by  Dr.  Prewitt  l»>  r is i net  lit- 
dislocation  uinler  the  influence  of  an  nnit*sthetic,  hut  u'iJh<Mit  surriMi^ 

The  foMowin^  example  of  tliis  dislocation,  unrtMluccd  after  ihi*  U.|«e 
of  fourteen  years,  is  reported  to  me  by  Dr.  T.   H.   Sqiiier,  of  Elmin 
N,  Y. :  Thomas  Cook,  now  in  his  nineteenth  yewr,  wai*  four  yesra  and  i 
ojonths  ohl  when  he  fell   from  a  pile  of  board.s  ab<»in  a»  hi<jh  as  y 
shouhler.     According  to  his  statement,  given  at  the  time,  hi^ 
wiught  between  the  boards,  and,  in  falling,  he  turned  a  soniersanh, 
mother,  to  whom  the  child  immediately  ran,  grasped  his  arm  which  I 
said  was  broken,  and  found  that  it  would  roll  and  turn  in  various  ^ 
When  the  surgeon  arrived,  three  hours  afterwards,  the  ami  was 
ranch  swollen,  and  the  accident  wa^  supposed  to  be  a  fracture*     At  [ 
ent  the  flexion  and  extension  are  perfect.     The  forearm  has  an  inn 
deflection  of  a  hand's  breadtli  more  than  the  other.     The  power  of  pnn^ 
tion  is  complete,  but  the  forearm  antl  hand  cannot  be  supiniite«l  entir  ^ 
The  external  condyle  is  very  prominent,  but  the  internal  is  almog^t 
by  the  olecranon,  which  projects  inwards  nearly  as  far  as  the  poinl  ufi 
epi condyle.     The  finger  can  be  laid  in  the  oleci*anon  fossa  behind,  j 
all  the  back   part  of  tlie  trochlea  can  be  distinctly  tniced.     By  iex 
the  forearm  slowly,  as  it  a]>proaclies  a  right  angle,  the  tendon  of  the  1 
ceps  may  be  felt,  hnlged,  as  it  were,  on  the  Imck  part  of  the  |>oint  of  1 
epicondyle ;   and  by  continuing  the  flexion,  the  tendon  suddenly 
over  this  point  and  places  itself  on  the  anterior  aspect  of  the  arm* 
the  forearm  is  fully  Hexed,  the  tendon  is  advanced  full   three-qaarteri^ 
an  inch  in  front  of  the  epicondyle.     The  arm  is  very  serviceable,  I 
invariably  pains  him  after  a  liard  day's  work. 

J*ro(pio8is. — Malgaigne  was  unable  to  reduce  the  bone^  in  a 
case  of  incomidete  internal  dislocation  which  came  under  his  own  noti 
Triquet  succeeded  in  a  child  seven  years  old,  on  the  fifteenth  day,  i 
many  trials  ;  but  the  movements  of  the  elltow-joint  were  never  n^im 
Debrayn  succeeded  on  the  fifth  day,  but  not  without  difficulty;   Prm 
failed  at  the  end  of  five  weeks ;   the  case  re]»orted  by   Scjuier  was 
taken  for  a  fracture,  and  no  attempt  at  reduction  Avas  made ;  and  iol 
c^se  seen  by  Velpeau,  reduction  was  easily  accomplished,  and  on 
eighth  day  the  patient  was  dismissed.'' 

Of  the  four  examples  of  hnmrd,  bachvard,  and  upward  dislocati^ 
seen  by  Malgaigne,  not  one  was  ever  re<biced :  but  as  the  history  of  th 
all  is  not  com|dete,  it  is  by  no  rattans  to  be  inferred  that  the  re*luct 
could  not  have  been  easily  accomplished,  at  least  in  some  of  them,  at  the 
first.     Nor,  with  such  im})erfect  details  before  U8,  can  we  understa 
fully  what  complications  may  have  existed,  such  as  would  perhaps  rend 
these  exceptional,  rather  than  illustrative  examples. 

Otic  of  these  patients  had  a  completely  ancbylosed  elbow  at  the  end  of 
two  years,  hut  pronation  and  supination  were  preserved.  In  the  case  of 
another,  however,  even  flexion  and  extension  were  as  perfect  as  m  the 
normal  condition. 

Treatment, — The  indications  of  treatment  are  the  same  as  in  semi-< 
locations  outwards,  with  only  such  slight  modifications  as  the  judgment 

»  Prewitt,  St,  Louis  C<^urier  of  Med.,  Jan.  1879,  p.  4^1. 
»  Denuc<<,  op.  cit,  pp.  154-166. 
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«f  every  sarseon  must  naturally  suggest.     I  prefer  to  employ  by  way  of 
iOiistration  tne  example  diagnosticated  by  Velpeau. 

On  the  10th  of  May,  1848,  Alexandrine  Guyot,  set.  22,  entered  the 
fioepital  of  La  Charite  with  an  incomplete  inward  dislocation  of  the  fore- 
ann,  which  had  just  occurred.  The  hand  and  forearm  were  in  a  state  of 
forced  pronation,  half-flexed,  and  the  whole  limb  from  the  elbow  down- 
irards  was  deflected  inwards.  There  were  present  also  all  the  other 
QSiial  signs  of  this  dislocation,  and  Yelpeau  had  no  doubt  as  to  its  true 
diaracter. 

In  order  to  accomplish  reduction,  one  assistant  made  counter-extension 
vpon  the  arm,  while  a  second  made  direct  extension  upon  the  forearm. 
At  first  the  tractions  were  made  in  the  direction  of  the  forearm  (flexed 
ind  prone),  but  gradually  the  arm  was  straightened  and  supinated. 
Then  the  surgeon,  seizing  with  one  hand  the  superior  extremity  of  the 
forearm,  and  with  the  other  the  inferior  extremity  of  the  arm,  acted 
forcibly  upon  the  two  portions  in  opposite  directions,  and  immediately 
die  reduction  was  effected  with  a  noise.^ 

§  4.  Dislocations  of  the  Radius  and  Ulna  Forwards. 

Sir  Astley  Cooper,  Vidal  (de  Cassis),  and  others  have  denied  that  this 
dislocation  was  possible  without  a  fracture  of  the  olecranon  process ;  but 
Monin,  Prior,  Velpeau,  Canton,^  and  Denuce  have  each  reported  one 

Fig.  303. 


E.  Canton's  caste  of  dislocation  of  the  radius  and  ulna  forwards. 


*  Denuce,  op.  cit.,  p.  155. 

»  Dub.  Quart.  Journ.  of  Med.  Sci.,  Aug.  1860. 
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example,  also  "VVittlinncr,  Flaubert,  Socre^tan,  and  Cannin/  so  that  IH 
existence  may  now  be  considered  a**  established.  ■ 

The  ftillowing  i.s  a  summary  of  the  fact^  in  Velpeaa's  case:  Alexait)* 
drine  Carelli,  jet.  23,  was  knocked  down  bj  a  carriage,  on  the  fir^t  of 
July,  1848,  the  wheel  passing  over  the  right  arm.  'the  ann  wag  found 
in  a  ri;Lrht'angled  position,  and  it  could  neither  be  flexed  nor  extend^*!: 
tlie  forcimn  was  strongly  8npinated;  the  projecting  angle  usnally  ma4e 
by  the  olecranon  proees^s  way  replaced  by  the  irregular  extremity  of  thv 
humerus :  the  forearm  was  sliortentHl  upon  the  arm  ;  tli*."  hea*l  of  Uw? 
i-adius  resting  in  the  coronoid  foasa,  and  tlie  olecranon  proeeew  bein^  d*> 
carried  ujnvards  and  a  little  outwards.  HtMhiction  wa&  ea-^ily  ; 
plished,  and  the  patient  left  on  the  nineteenth  day,  wilJi  only  u 
remain  in*!  stiffness  in  the  joint. ^ 

A  case  is  reported  to  have  come  under  the  observation  of  Mr,  J.  W, 
Langmore,  House  Surgeon  at  the  Univei^sity  College  Hospital,  Lonilozi. 
It  was  occasioned  by  a  fall  upon  the  elbow.  Tlie  reduction  of  the  ubi 
was  easily  accomplished  by  placing  the  knee  in  the  bend  of  the  dl»*jw 
and  flexing  the  arm.  The  radius  was  then  reduce<l  by  presistire  and  ex- 
tension.^ 

tlifipel  has  rejuu'ted  a  case  of  dislocation  forwards  and  outwards^  whicl 
he  readily  reduced  soon  after  it  occurred,  while  Col  son.  Leva,  Aneekm, 
and  Guyot  have  each  reported  one  example  of  auiduxation  forwanl*,  in 
wluch  the  extremity  of  the  olecranon  process  has  been  found  resting 
upon  the  extremity  of  the  humeral  trachlea.* 

In  a  case  of  incmnplete  dislocation  foi'wards  mentioned  by  Dat^  the 
internal  condyle  was  broken. 

The  fracture  of  the  oleemnon  as  accompanying  this  accident,  hai«i, 
cordiiig  to  Poinsot.  only  been  observed  in  six  cases,  namely,  by  Ridi 
Velpeau,  Guurin,  Morel-Lavnllee,  and  Guerre.     In  the  latter  ca^e, 
cording  to  Pingaud,  the  disloi'ation  was  easily  reduced^  and  the  result  wa§ 
a  very  useful  limb. 

CaNses  and  Mechankm. — This  accident  seems  to  have  been*  in  nrn^ 
cases,  caused  by  a  fall  upon  the  elbow^  while  the  foreann  was  forcibly 
flexed.  Ill  Date's  case,  however,  a  boy  14  years  old,  the  fall  was  ojion 
the  palm  of  the  hand. 

In  case  it  is  cause<I  by  a  fall  upon  the  elbow,  with  the  arm  in  n  pisir 
tinu  of  forced  flexion,  tlie  olecranon  receives  the  impact,  and  this  fa 
aided  perhaps  by  tortion  and  abduction  of  the  forearm,  drives  the  boi 
forwards. 

Pathohnpcal  AnaUmitf, — In  the  case  reported  by  Canton,  amputati( 
became  necessai*y,  and  an  opportunity  was  thus  afiorded  to  make  a  ci 
fid  dissection  of  the  parts  involvetl  in  the  injury.     At  the  time  ftf  the 
aeciclent  the  arm  was  in  a  p€>sition  of  foj^eeil  flexion*  with  the  foreai 
twisted  upon  the  chest. 

The  olecranon  was  found  Ivina;  in  front  of  the  little  head  of  the  huii 
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1  Poinani,  op.  cit.,  p.  939. 
'  Dt'iuice,  op,  rit  ,  p.  110. 

*  New  York  >fed.  Kccord^  Mjirch  1,  1867,  fn^iu  tho  L<:*ndon  L*tiiicet, 

*  Denucd,  p.  120. 
^  Date,  The  Lanc<*t,  1872,  vol.  2,  p.  97. 
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Ji*,  ilie  mdius  wai*   in  a  |m8itioii  of  swiiiiiatiun,  preserving  its  tjoruuil 


elaiions  with  tlje  ulm 
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L^nt 


torn, 


ihi* 
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mil  lnfi*ral  ligiuuents.  The  iinnular  !in<l  oliU^ue  li^auierits 
ere  intact.    TJie  triw|>s  vtn^  lorn  from  its  insertions.    The  twu  external 

diul  and  most  of  tlie  um^cles  originating  at  the  epicondyle,  were  more 
r  lesH  torn.  The  bicejis  and  braohialis  anticus  were  in  a  stAte  of  tension. 
The  hirger  vessels  were  unbroken.  Tlie  iihiar  nerve  waii  toni  opposite 
the  condyle.     The  median  nerve  had  s^iifFered  only  slight  lesions. 

Treatment, — If  the  di.sloeation  is  complete,  and  the  forearm  §8  short- 
ened and  flexed  upon  the  arm,  the  reduction  should  finut  be  attempted  by 
violent  flexion,  or  by  flexion  combined  with  extension  fi*om  the  wrist, 
and  con nter-ex tension  from  the  lower  portion  of  the  humerus.  If  the 
dtMlocnticm  is  incomplete,  and  the  foreann  is  extended  upon  the  arm,  the 
reduction  may  be  readily  accomplished  by  extensiim  alone,  or  by  moderate 
flexi<in. 

DUhcation  of  the  Badiu^i  and  Ulna  Forwards^  mth  Complete  Ji^tro- 
version  of  hath  Bones, — Maisonneuve*  has  reported  a  case  in  which  both 
tones  being  dislocated  forwards,  the  ulna  was  turned  upon  itself,  so  that 
its  sigmoid  cavity  embraced  the  articular  extremity  of  the  liumenis.  The 
patient,  a  woman  aft.  43,  had  fallen  upon  the  internal  margin  of  the 
humerus.  The  inferior  extremity  of  the  himierus  projected  posteriorly » 
covered  only  by  the  skin.  The  triceps,  slightly  stretched,  was  carried 
outwards  and  forwards,  and  lay  in  front  of  the  condyle.  The  oU^cranon, 
unbroken,  was  in  front  of  the  trochlea ;  its  great  sigmoid  cavity  embrai^e*! 
the  arti<3ular  pulley.  The  radial  cup  was  entirely liidden.  The  forearm 
was  forcibly  pronated. 

Reduction  was  effected  by  carrying  the  forearm  outwards,  by  which 
the  olecnmon  was  disengaged,  and  the  cup  of  the  radius  presented  itself 
externally  ;  continuing  to  press  the  forearm  outwanls,  the  olecmnon  now 
abandoned  the  trochlea,  embraced  the  condyle,  and  then  slid  outwards. 
I'hc  forearm  at  once  took  the  {>ositiou  of  supination,  and  the  great  sig- 
Uioid  cavity  again  presented  forwards,  passing  behind  the  humerus.  Tlje 
dislocation,  having  thus  been  tninsformed  into  n  backward  dislocation, 
was  easily  reduce*!. 


§  S,  DiveTging  Bislocations  of  the  EadiuB  and  Ulna. 

Dislocations  of  thk  KADirs  Fohward.^,  and  Ui^na  Backwards. 

This  accident  was  first  reeognisted.  according  to  Malgaigne^  by  M* 
fichaux  and  M.  Rulley  in  1841,  when  each  of  these  gentlemen  met  with 
ciise. 

Michaux's  patient  was  a  man,  44  years  old,  who  had  fallen  ciglit  feet, 

Striking  upon  his  elbow  while  it  was  carried  away  from  his  body.     At 

Irst  the  ilislocation  of  the  ra<lius  was  not  recognisied,  but  having  reduced 

he  ttlna  by  traction,  he  discoverer!  the  head  of  the  ulna  in  front,  which 

^Was  finally  reduced  by  direct  pressure  made  upon  it  with  the  tbmrd*. 

M.  Bidk^y's  patient  was  a  male  also,  ?rt,  -8,  who  had  been  thn>wn 


Hmisoaneuve,  Gax,  dei  H6p.,  1807,  No.  87.    Folaiut,  op*  cil.,  p.  M4. 
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violently  upon  the  palm  of  his  hand.  The  forearm  was  slightlY  flexec^ 
and  could  not  be  moved  from  this  position  without  causing  great  pai^ 
The  coronoid  process  rested  in  the  olecranon  fossa,  and  the  head  of  tkri 
radius  in  the  coronoid  fossa.  With  slight  traction  the  ulna  was  reduc^*^ 
and  afterwards  the  radius  was  reduced  by  methodic  processes. 

M.  Mayer  reported  a  case  which  was  not  recognized  until  the  four- 
teenth day,  and  then  he  found  himself  unable  to  reduce  it.* 

Denuce  mentions  these  three  cases  and  no  others. 

Tillaux  ^  also  saw  a  case,  of  eight  days'  standing,  in  a  girl  22  yean  of 
age,  which  he  was  unable  to  reduce.  Minich,'  in  a  case  which  came 
under  his  observation,  reduced  the  ulna  easily,  but  did  not  succeed  in 
reducing  the  radius  until  he  had  made  several  attempts.  Minich,  in  bis 
report  of  this  case,  refers  to  three  other  cases  as  having  been  seen  by 
Vignolo,  Bardeleben,  and  Chevalier. 

Poinsot  has  also  reported  a  case  seen  by  his  colleague  Amozan,  wbicb 
was  accompanied  with  a  fracture  of  the  internal  condyle,  but  which  for 
that  reason  cannot  be  considered  as  representing  a  true  dislocation. 

To  these  cases  I  will  add  the  case  reported  by  Dr.  Erskine  Mason  as 
having  been  seen  by  himself  and  Dr.  Whybrew.  The  man  was  28  years 
old,  and  the  accident  had  happened  in  a  fall  when  he  was  intoxicated. 
He  had  supposed  it  was  a  sprain,  and  these  gentlemen  were  not  consulted 
until  the  eighteenth  day.  The  character  of  the  dislocation  was  apparent, 
but  they  could  not  positively  determine  but  that  a  portion  of  the  external 
condyle  had  been  broken  off;  there  was,  however,  no  crepitus.  Tbe 
limb  was  nearly  straight,  and  would  admit  of  but  slight  flexion.  Under 
ether,  prolonged  efforts  at  reduction  were  made,  with  the  result  of  finally 
reducing  the  ulna,  but  the  radius  remained  unreduced.* 

(b)  Transverse.     Ulna  Inwards,  and  Radius  Outwards. 

The  following  case,  reported  by  Warmont,  was  presented  in  the  service 
of  Guersant,'^  at  the  Hopital  des  Infants,  June  29,  1854.  A  boy,  15 
years  old,  had  fallen  a  few  feet,  striking  upon  the  palm  of  his  left  hand. 
The  elbow  was  enormously  swollen  ;  its  transverse  diameter  was  mocb 
increased,  while  the  antero-posterior  seemed  flattened.  No  abnonnil 
protnision  existed  in  front,  but  externally  the  head  of  the  radius  pro- 
jected, having  ascended  along  the  external  border  of  the  humerus.  The 
olecranon  was  displaced  inwards,  so  that  the  inner  condyle  was  em- 
braced by  the  great  sigmoid  cavity.  Between  the  bones  of  the  forearm, 
thus  separated,  almost  the  whole  of  the  articular  surface  of  the  humerus 
was  lodged.     The  forearm  was  semiflexed,  and  semipronated. 

(c)  Oblique.     Ulna  Backwards,  and  Radius  Outward?. 

Samuel  Withe''  has  described  the  case  of  a  boy  let.  13,  who  had&l'^ 
violently  upon  his  left  elbow.     ''  The  condyles  of  the  humerus  protruded 

*  Michnux,  Bullcy,  !Maver.     From  ^Malgnigne,  Paris  ed.,  1855,  vol.  ii.  p.  631 
«  Tillaux,  Gaz.  des  Hop.,  1877,  Xo.  00. 


■  Minich,  Lo  Speri  men  tale,  1880,  fas.  G. 
*  Mason  and  Whybrew,  M 


.  Med.  Kec,  April  10,  1880,  p.  .307. 

*  Warmont,  Rev.*  Med.-Chir.,  t.  10,  p.  303. 

*  Withe,  A.  Cooper,  (Kuv.  Chir.  ed.  de  (.'hassaignac,  et  Richelot,  Paris,  1837. 
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through  the  skin  at  tlie  internal  portion  of  the  articulation,  exposing 
entirely  the  trochlea  of  the  liumerus ;  the  ulna  was  dislocateil  backwards, 
and  the  radiiis  outwards."  Reduction  was  easily  effected  and  a  satis- 
factory result  ensued. 

(d)  Oblique.     Ulna  Forwards,  and  Radius  Outwards. 

Mahner  Mons^  witnessed  this  dislocation  in  a  man  who  had  struck 
his  elbow  violently  against  a  wooden  obstacle  while  it  was  in  a  position 
of  forced  flexion.  The  ulna  was  displaced  forwards  without  fracture  of 
the  olecranon,  the  radius  was  completely  displaced  outwards.  Reduction 
was  easily  effecte<l  by  traction  an<l  pronation.  The  cure  was  effected  in 
two  months. 


CHAPTER    XI. 

DISLOCATIONS  OF  THE  WRIST  (RADIO-CARPAL). 

Re<;ardkd  as  an  accident  of  not  unusual  occurrence  by  Hippocrates, 
J.  L.  Petit,  Duverney,  Boyer,  and  by  most  if  not  all  of  the  older  writers, 
its  frequency  began  to  be  questioned  by  Pouteau,  and  finally  its  exist- 
ence was  almost  absolutely  denied  by  Dupuytren,  who  remarks :  **  I  have 
for  a  long  time  publicly  taught  that  fnictures  of  the  carpal  end  of  the 
radius  are  extremely  common ;  that  I  had  always  found  those  supposed 
dislocations  of  the  wrist  turn  out  to  be  fractures ;  and  that,  in  spite  of 
all  which  has  been  said  upon  the  subject,  I  have  never  met  with,  or  heard 
of,  one  single  well-authenticated  and  convincing  case  of  the  dislocation 
in  (juestion."  Dupuytren  subse^juently  declared  that  he  would  not  posi- 
tively deny  the  possibility  of  the  accident,  yet  that  ''it  must  at  least  be 
admitted  that  the  accident  is  an  extremely  rare  one.'*  Wishing  to  explain 
this  infreqnency,  he  says :  "  In  examining  the  structure  of  the  soft  parts, 
one  cannot  fail  to  perceive  that  it  is  not  the  ligaments  which  prevent  the 
displacement  of  the  articular  surface  forwards,  but  that  this  effect  is  es- 
pecially due  to  the  multitude  of  flexor  tendons,  deprived  as  they  are  at 
this  point  of  all  the  fleshy  parts,  and  reduced  to  the  simple  fibrous  tissue 
which  composes  them.  These  tendons  are  bound  together  beneath  the 
anterior  annual  ligament  of  the  wrist,  and  thus  offer  so  eflicient  a  re- 
sistance that  severe  falls  are  insufficient  to  tear  them  through ;  the  hand 
is  forced  into  a  state  of  extreme  extension,  and  the  tendons  are  firmly 
applied  on  the  anterior  part  of  the  radio-carpal  articulation.  If  the  ex- 
tension is  still  further  augmented,  the  wrist-joint  is  yet  more  closely 
clasped  by  these  }>arts,  and  their  power  of  resistance  is  incalculable;  1 
am  convinced  that  a  force  equivalent  to  one  thousand  pounds  weight 
wouhl  be  inadecjuate  to  overcome  it :  and  the  known  power  of  the  tendo 
Achillis  is  suffioient  to  })rove  th.Tt  this  computation  is  not  exaggerated. 

»  Muhner  Mons,  Dent.  Milit.  Zeitschr.,  1877,  lift.  8  u.  9,  p.  401. 
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"  The  risk  of  dislocation  backwards  by  a  fall  on  the  dorsal  sur&ce  of 
the  hand  is  equally  precluded  by  the  tendons  of  the  extensor  muscles. 
Their  arrangement  and  relations  at  the  back  of  the  joint  are  similar;  it 
is  true,  they  are  not  quite  so  strong ;  but  we  must  admit  that  their  power 
of  resistance  is  very  considerable,  when  we  take  into  consideration  how 
they  are  inclosed  in  sheaths  as  they  cross  beneath  the  posterior  annular 
ligament  of  the  wrist.  I  have  not  alluded  to  the  ulna,  for  it  has  really 
little  or  nothing  to  do  with  these  movements,  as  it  does  not  articulate 
(directly)  with  the  hand. 

"To  sum  up,  then,  the  extreme  rarity  of  dislocation  forwards  or 
backwards  is  owing  to  the  obstacles  opposed  by  the  flexor  or  extensor 
tendons." 

The  opinion  of  such  a  writer  as  Dupuytren,  whose  experience  was  verr 
great,  and  who  described  only  what  he  had  seen,  is  always  entitled  to 
profound  respect ;  yet  it  has  been  the  practice  of  nearly  all  who  have 
made  any  reference  to  his  opinions  in  this  matter  to  speak  of  them  lightly, 
and  not  a  few  have  falsely  represented  him  as  saying  that  a  dislocation 
was  "impossible."  The  fact  is,  that  surgeons  do  still  constantly  mistake 
fractures  of  the  lower  end  of  the  radius  for  dislocations,  as  my  own  per- 
sonal observations  can  attest;  and  notwithstanding  examples  have  been 
reported  by  Rene,  Marjorlin,  Padieu,  Cruveilhier,  Voillemier,  Poinsot, 
Malgaigne,  Scoutetten,  Bransby  Cooper,  Fergusson,  W.  Parker,  and 
others,  yet  the  whole  number  of  cases  for  which  the  distinction  is  claime'l 
is,  to  this  day,  so  inconsiderable  as  only  to  establish  the  value  and  accu- 
racy of  Dupuytren's  opinion  that  the  "  accident  is  an  extremely  rare 
one."  But  it  is,  perhaps,  most  remarkable,  that  while  very  few  of  these 
supposed  examples  have  been  permitted  to  be  examined  after  death,  in 
a  large  majority  of  the  cases  in  which  the  autopsy  has  been  made,  the 
dislocation  has  been  found  to  be  complicated  with  a  fracture,  generally 
of  the  lower  extremity  of  the  radius  or  of  the  styloid  apophysis  of  the  ulna. 

The  existence  of  a  complication,  however,  does  not  render  the  acci- 
dent any  the  less  a  dislocation,  although  it  may  render  the  diagnosi? 
more  diflScult,  and  modify  somewhat  the  indications  of  treatment.  A 
knowledge  of  the  fact,  also,  that  such  complications  have  always  been 
observed  in  the  autopsy,  may  leave  us  in  doubt  as  to  what  is  the  natural 
history  of  a  simple  uncomplicated  dislocation,  if,  indeed,  it  does  not 
warrant  a  suspicion  that  such  a  ca.sc  never  occurs.  We  shall,  never 
theless,  after  a  careful  analysis  of  the  cases  as  they  have  been  re{)orte«l. 
and  by  a  consideration  of  the  anatomy  of  this  articulation,  be  ai>ie  t<> 
determine  with  some  degree  of  accuracy,  perhaps,  what  are,  or  what  ought 
to  be,  the  usual  causes,  signs,  treatment,  etc.,  of  these  accidents. 

Partial  dislocations  have  also  been  frequently  describeil  by  surgeons. 
I  have  never  met  with  an  example,  but  the  following  cjise,  related  to  me 
by  the  patient  himself,  I  believe  to  have  been  a  case  in  point. 

Lewis  C,  of  Buffalo,  tvt.  18,  by  a  fall  upon  his  hand,  broke  the  l^ft 
forearm  below  the  middle,  and  at  the  same  time,  as  he  affirms,  partially 
dislocated  the  carpal  bones  backwards.  Dr.  Spaulding,  ofWilliaWv*- 
ville,  N.  Y.,  took  charge  of  the  limb,  and  pronounced  it  a  fracture, 
with  partial  dislocjition,  and  for  more  than  a  year  after  the  accitlont  the 
bones  had  a  tendency  to  become  displaced  in  the  same  direction.    V^^^^^' 
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^^^HS atteiiii^teil  to  lifl  even  tin?  weight  of  liJi]f  n  putind,  witli  his*  Imrnl 
^^^paUnl  and  Im  fnrearm  extended  horizon tallj,  the  lower  end  of  the 
^^K||VaukI  spring  Huddenlj  forwards,  an^l  al!  jjower  in  the  arm  wunhl 
HBBBF  When  thlfi  happened,  »s  it  did  quite  often,  he  always  redueed 
|lhe  bones  himself^  by  simptj  poshing  upon  them  in  the  direction  of  the 
'articulation* 

Fourteen  years  aftiT  the  iiccident,  I  examined  the  arm  and  found  it 
all  respects  perfect,  except  tlmt  tlie  forearm  wni^  j^hortened  about  one- 
tiird  of  an  inch,  which  shortening  was  due,  no  doubt,  to  the  overlapping 
of  the  broken  bones. 

I  am  unable  to  verify  the  ac<2uracy  of  the  statements  made  in  the 
ollowing  jmrngraph;  but  m  there  seems  to  be  no  reason  why  they 
'  ould  not  be  accepted,  it  will  he  proper  to  give  them  a  place  in  this 
iitise. 

**  According  to  Francis  L.  Parker,  M,D.,  Professor  of  Anatomy  in 
the  Medical   College  of   South   Car*>lina  {Tmns.  S,   C,  J/frf.  A^JtoeJ)^ 
there  are  thirty -three  ca8e.s  fjf  ^to-called  dislocations  of  the  wrist-joint  on 
rreconl  (omitting  the  aises  of  W.  Parker  and  Rene),  including  his  own, 
nz.^  ease  of  dislocation  of  the  wrist-joint  baekwanls.     Of  these,  twenty- 
"iree  are  said  to  have  been  dislocated  backward)^  and  ten  forwarils  :  of 
Vis  entire  number  only  seven,  five  backwards  and  two  forwards,  are  free 
Ifrom  all  objection.     Of  the  twenty -six  eases  of  doubtful  or  unsatisfactory 
lislocations,  sixteen  were  complicated  with  fracture  of  one  of  the  bones 
proceasee  connected  with  the  joint;  three  were  compound,  three  were 
fiTiconiplote.  two  were  arthritic  or  pathological  specimeDs,  and  two  were 
[ohjecied  to  from  other  can^^ei^.    Of  the  thirty-three  so-called  dislocations, 
Jllie  sex   is   recorded   here  in  fourteen  instances ;  of  these  eleven  were 
iialei*  and  three  were  females.     Of  the  seven  cases  chissed  as  genuine 
ftnes,  one  po«?t-mortem  was  made  (case  of  M.  Malle),  which  confirme^l 
\%  diagnosis;  in  six  remaining  cases  the  patients  regained  the  use  of 
limb  in  a  very  short  time,  without  a  tendency  to  displacement  or 
Seformity.      Of  these   seven  cases  accepted  as  genuine,  two  backward 
Idislucations  were  pnMluced,  the  force  of  the  fall  being  received,  in  one 
unstance,  *m  the  dorsum  of  the  hand  (Hamilton's) ;  in  the  other  upon 
'the  palmar  surfiice  (Parker's) ;   in  M,  Mallo's  case,  a  forward  displace- 
ment, the  presumption  is  that  the  patient  fell  on  the  palm  of  his  hand, 
but  this  is  not  definitely  state<i ;  and  in  the  four  remaining  c^ses  this 
I      pc>int  is  not  specific*!.     He  lays  down  the  following  practical  conclusions, 
^B which  may  be  derived  therefrom:    Ist.   The  wrist-joint  may  be  dislocate<i 
^■backwnrds  or  forwards  without  fracture  or  a  rupture  of  the  integuments ; 
^■l>oth  are  extremely  rare;   the  backward  displacement  is  the  most  fre- 
^■quent.     2d.  Cases  of  so-called  dislocation  of  the  wrist  may  be  associated 
with  fracture  of  the  mdius  and  ulna,  or  with  either  of  tliese  l)ones  sepa- 
nitely,  with  both  styloid  processes,  or  either  of  them,  or  with  fmcture  of 
I       the  articulating  surface  of  the  radius  ;  no  instance  has  beerj  recorded  of  a 
^■disl(K*ation  of  this  joint  complicated  with  fracture  of  the  carpal  bones, 
^W8d.  Dislocation  of  the  wrist  backwards  or  ibrwartls  may  be  complicat<»d 
^■with  rupture  of  the  integuments  anteriorly  or  posteriorly,  or  laterally, 
^vwith  or  without  fracture  of  the  styloid  processes."* 

^m  *  F.  L.  Pnrker,  Med,  Rec.,  Xov.  h  l**"!. 
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i  1.  Dislocations  of  the  Carpal  Bones  Baokwards. 

Causes. — The  same  casualty,  namely,  a  fall  upon  the  palm  of  the 
hand,  which,  as  we  have  elsewhere  noticed,  produces  frequently  a  fm- 
ture  of  the  lower  end  of  the  radius,  occasionally  a  dislocation  of  the 
radius  and  ulna  backwards,  at  the  elbow-joint,  may  also,  it  is  believed, 
occasion  sometimes  a  dislocation  of  the  carpal  bones  backwards.  In 
several  of  the  cases  reported,  this  cause  has  been  assigned ;  but  in  the 
only  example  of  simple  dislocation  which  has  ever  come  under  my  notice, 
and  which  I  have  every  reason  to  believe  was  a  simple  dislocation  jmc- 
companied  with  a  fracture,  the  carpal  bones  were  thrown  back  by  t 
fall  upon  the  back  of  the  hand.  The  following  is  a  brief  account  of  the 
case: 

The  Rev.  Stephen  Porter,  of  Geneva,  N.  Y.,  jet.  75,  while  walking 
with  his  son  after  dark,  and  holding  in  his  right  hand  a  satchel,  slipped 
and  fell.  In  the  effort  to  save  himself,  and  still  retaining  his  grasp 
upon  the  satchel,  his  right  hand  struck  the  sidewalk  flexed,  and  in  such 
a  way  that  the  whole  force  of  the  fall  was  received  upon  the  back  of  the 
hand  and  wrist,  thus  throwing  the  hand  into  a  state  of  extreme  flexion. 
In  less  than  twenty  minutes  he  was  at  my  house.  No  swelling  had  vet 
occurred,  and  tlie  moment  I  looked  at  the  wrist  I  said  to  him,  **lw 
have  broken  your  arm  ;  so  much  did  it  resemble  a  fracture  of  the  lover 
end  of  the  radius.  A  further  examination  led  me  to  a  different  conclu- 
sion. The  palmar  surface  of  the  wrist  presented  an  abrupt  rising  near 
the  radio-carpal  articulation,  the  summit  of  which  was  on  the  same  plane 
and  continuous  with  the  bones  of  the  forearm,  and  a  corresponding  eleva- 
tion existed  upon  the  dorsal  surface  terminating  in  the  carpal  boues  anJ 
hand ;  the  hand  was  sliditlv  inclined  backwards,  but  the  fin^rers  were 
moderately  flexed  upon  the  palm.  To  this  extent  the  accident  bore  the 
features  of  a  fracture  of  the  radius ;  but  the  hand  did  not  fall  to  the 
radial  side ;  the  projections  upon  the  palmar  and  dorsal  surfaces  were 
more  abrupt  than  I  had  ever  seen  in  a  case  of  fracture,  and  which,  if  it 
were  a  fracture,  would  imply  that  the  broken  extremities  had  been  driycn 
ofi"  from  each  other  completely ;  the  most  salient  angles  of  these  projec- 
tions were  abrupt,  but  not  sharp  or  ragged ;  the  styloid  apophyses  couH 
be  distinctly  felt,  and  I  was  not  only  able  to  determine  that  they  were 
not  broken,  but,  by  observing  their  relations  to  the  palmar  and  dorsal  emi- 
nences, it  wjis  easy  to  see  that  these  latter  corresponded  to  the  situation 
of  the  articulation. 

In  addition  to  these  evidences  that  I  had  to  deal  with  a  dislocation, 
and  not  a  fracture,  I  had  the  testimony  furnished  by  the  reduction, 
which  was  not  made,  however,  until  by  every  i>ossible  means  the  diif 
nosis  was  definitely  settled.  Seizing  the  hand  of  the  gentleman  with 
my  own  hand,  palm  to  palm,  and  making  moderate  but  steady  extension 
in  a  straight  line,  the  bones  suddenly  resumed  their  places  with  the  usoal 
sensation  or  sound  accompanying  reductions.  There  was  no  grating.  <^ 
chafing,  or  crushing,  nor  was  the  reduction  accomplished  graduallv,  hot 
suddenly.  To  test  still  further  the  accuracy  of  the  diagnosis,  I  ^^^ 
pressed  forcibly  upon  the  wrist  from  before  back,  but  without  producing 
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mny  degree  of  displacement,  nor  could  any  crepitus  still  be  detected.  No 
Bpiint  was  applied,  and  on  the  following  morning  Mr.  Porter  preached 
from  one  of  the  pulpits  in  the  city,  only  retaining  his  arm  in  a  sling. 

Sixte^i  months  after  the  accident,  September  15,  1858,  this  gentle- 
mmn  again  called  upon  me,  and  I  found  the  arm  perfect  in  all  respects, 
except  that  it  was  not  ({uite  as  strong  as  before ;  the  lower  extremity  of 
the  ulna  was  pretematurally  movable,  and  occasionally  he  felt  a  sudden 
slipping  in  the  radio-carpal  articulation. 

Pathological  Anatomy. — In  the  examples  of  compound  or  complicated 
dislocations,  which  have  been  exposed  by  dissections,  the  posterior  and 
lateral  ligaments  have  been  found  extensively  torn,  as  also  frequently 
the  anterior  ligament,  with  or  without  separation  of  the  radial  or  ulnar 
apophyses ;  the  extensor  muscles  torn  up  from  the  lower  part  of  the  fore- 
arm and  displaced ;  the  first  row  of  the  carpal  bones  lying  underneath 

Fio.  804.  / 
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the  tendons,  and  upon  the  bones  of  the  forearm,  sometimes  having  been 
carried  directly  upwards,  sometimes  upwards  and  a  little  inwards,  and  at 
other  times  upwards  and  outwards ;  the  arteries  and  nerves  have  occa- 
sionally escaped  serious  injury,  but  more  often  they  have  been  displaced, 
bruised,  or  torn  asunder. 

Such  are,  briefly,  the  pathological  circumstances  which  may  be  sup- 
posed to  exist,  also,  in  a  lesser  or  greater  degree,  in  nearly  all  cases  of 
simple  dislocations. 

In  compound  dislocations,  however,  the  muscles,  or  rather  the  ten- 
dons, are  twisted,  torn,  and  thrust  aside,  producing  very  extensive 
lesions  among  the  deeper  structures  of  the  forearm  and  hand  before  the 
integuments  can  be  made  to  yield. 

On  the  2d  of  May,  1852,  Silas  Usher,  jet.  54,  had  his  right  arm 
caught  between  the  bumpers  of  two  cars,  bruising  the  hand  and  dislo- 
cating the  carpal  bones  backwards,  the  radius  and  ulna  being  thrown 
forwards  and  pushed  completely  through  the  skin  into  the  palm  of  the 
hand.  Most  of  the  flexor  tendons  had  been  merely  thrust  aside,  but  one 
or  two  were  torn  asunder;  the  median  nerve  was  torn  ofi",  but  the  radial 
and  ulnar  nerves  were  apparently  uninjured,  and  there  was  no  fracture. 
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The  patient  being  a  temperate  man,  in  perfect  health,  and  the  bo^^^ 
having  been  easily  replaced  by  moderate  extension,  it  was  determine<)  /j, 
make  an  effort  to  save  the  arm.     The  limb  was  therefore  laid  on  a  cai^ 
fnlly  padded  splint,  and  cool  water  lotions  diligently  applied.     PU^. 
monous  erysipelas  began  to  develop  itself  on  the  third  day ;  and  on  the 
ninth,  gangrene  having  attacked  the  limb,  I  amputated  a  little  above  tie 
middle  of  the  humerus.     On  the  fourteenth  day  haemorrhage  occurred 
suddenly  from  the  stump,  and  when  I  reached  him  he  was  pulseless  and 
dying. 

The  result  demonstrated  the  error  of  the  attempt  to  save  the  limb 
without  resection  of  the  lower  ends  of  the  bones  of  the  forearm.  I 
will  also  add,  that  according  to  my  later  experience  it  would  have  been 
better,  if  an  attempt  were  to  be  made  to  save  the  hand  without  resecdoo, 
to  have  used  warm  instead  of  cold  water,  and  when  gangrene  occurred, 
to  have  applied  hot  water,  or  water  at  a  temperature  of  105°  or  110®  F^ 
either  in  the  form  of  fomentation  or  a  bath. 

Symptoms. — The  usual  signs  have  already  been  sufficiently  stated  in 
the   example  which   I  have    given.      The    most  important  diagnostic 

marks  are  found  in  the  abruptnett 
Fig.  306.  of  the  angles  formed  by  the  project- 

ing bones ;  the  relation  of  these  prom- 
inences to  the  styloid  apophyses:  in 
the  total  absence  of  crepitus;  and  in 
the  reduction,  which  is  accomplished 
easily,  suddenly,  and  with  a  charK- 

teristic  sensation.  If  a  fracture  corn- 
Dislocation  of  the  carpal  bones  backwards,     plicatcs   the   accident,  crepitus  may 

also  be  present.  It  should  be  k- 
membered,  moreover,  that  when  the  styloid  process  of  the  radius  '\^ 
broken,  if  the  hand  is  moved  backwards  and  forwards  this  process  wiB 
move  also,  which  might  lead  to  the  supposition  that  the  radius  w»* 
broken  higher  up,  and  that  it  was  not  a  dislocation  at  all. 

Prognosis, — In  compound  dislocations  the  prognosis  is  exceedingly 
grave,  unless  the  surgeon  determines  to  resort  to  amputation,  or,  what 
is  generally  much  preferable,  to  resection.  In  dislocations  complicated 
with  fracture  of  the  posterior  edge  of  the  articulating  surface  of  the 
radius  (*' Barton's  fracture"^),  some  difficulty  may  be  experienced  in 
retaining  the  bones  in  place ;  but  when  this  fracture  does  not  exist,  the 
posterior  margin  of  the  articulation,  considerably  elevated  above  its  an- 
terior margin,  constitutes  a  sufficient  protection  against  a  redislocation  m 
that  direction.  In  all  cases,  also  complicated  with  fracture,  even  of  an 
apophysis,  intense  inflammation  and  swelling  are  likely  to  follow,  and 
the  danger  of  a  pennanent  anchylosis  is  greatly  increased. 

Treatment. — Extension  in  a  straight  line  has  generally  been  found 
sufficient  to  accomplish  the  reduction ;  to  which  may  be  auded  a  slight 
rocking  or  lateral  motion,  if  necessary. 

The  reduction  may  be  effected  also  by  pressing  the  hand  backwari^ 

»  Philadelphiu  Medical  Exuniiner,  1838. 
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^liile  the  surgeon  pushes  the  carpus  downwards  from  behind  and  above, 

in  the  direction  of  the  articulation. 

Unless  a  tendency  to  displacement  exists,  no  splints  or  bandages  of 
any  kind  ought  to  be  applied,  but  the  case  should  be  treated  by  rest  and 
f^Mnentations  until  all  danger  from  inflammation  has  passed. 

§  2.  Dislocations  of  the  Carpal  Bones  Forwards. 

*rhe  causes,  mechanism,  symptoms,  pathology,  treatment,  etc.,  of  this 
accident  resemble  in  so  many  points  those  of  the  preceiling  dislocation, 
with  only  the  differences  necessarily  due  to  a  change  in  the  direction  of 
the  bones,  that  I  find  it  not  worth  while  to  do  more  than  to  relate  one  sin- 
gle example,  contained  in  Bransby  Cooper's  edition  of  Sir  Astley's  work 
on  Fractures  and  Dislocations.  The  case  <li(l  not  come  under  the  ob- 
servation of  Mr.  Cooper  himself,  but  was  related  to  him  by  Mr.  Haydon, 
a  surgeon  residing  in  London.  It  is  especially  interesting  as  furnishing 
an  example  of  a  dislocation  of  both  wrists  at  the  same  moment,  and  from 
similar  causes,  but  in  opposite  directions. 

Fig.  306.  Fio.  307. 


DiilooAtion  of  the  carpal  bones  forwards.         Dislocation  of  the  carpal  bones  forwards. 

A  lad,  aged  about  thirteen  years,  was  thrown  violently  from  a  horse 
on  the  11th  of  June,  1840,  striking  upon  the  palms  of  both  hands  and 
upon  his  forehead.  The  left  carpus  was  found  to  be  dislocated  back- 
irards,  the  radius  lying  in  front  and  upon  the  scaphoides  and  trapezium. 
The  right  carpus  was  dislocated  forwards,  tlie  radius  and  ulna  projecting 
jKWteriorly,  and  the  bones  of  the  carpus  forming  an  ''irregular  knotty 
tumor  terminating  abruptly*'  anteriorly. 

A  very  careful  examination  was  maile  to  determine  what  parts  came 
in  contact  with  the  resisting  force,  but  although  the  palms  of  both  hands 
'^ere  extensively  bruised,  there  was  not  the  slightest  bruise  on  the  back 
of  either  hand.  Nor  were  the  gentlemen  present  able  to  find  any  evi- 
dence whatever  that  the  dislo«ition  was  accompanied  with  a  fracture. 
*' Moreover,"  says  Mr.  Haydon,  "we  were  strengthened  in  our  opinion 
that  this  was  a  case  of  dislocation,  unattended  with  any  fracture,  because 
the  dislocations  appeared  so  perfect ;  the  two  tumoi*s  in  each  member  so 

50 
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distinct;  the  reduction  so  complete;  the  strength  of  the  parts  after    -j^ 
duction  so  great;  and  lastly,  by  the  very  trifling  pain  felt  after  redaction 
for  within  an  hour  after,  the  patient  could  rotate  the  hand,  and  supinat? 
it  when  pronated — this  could  not,  we  believe,  have  been  done  had  tberv 
existed  a  fracture." 


CHAPTER  XII. 

DISLOCATIONS  OF   THE   LOWER   END   OF   THE   ULNA  (INFERIOR 

RADIO-ULNAR). 

In  connection  with  fractures  of  the  lower  end  of  the  radius  this  acci- 
dent is  not  very  uncommon.  I  have  myself  met  with  it  under  these  cir- 
cumstances several  times ;  but  without  a  fracture  of  the  radius  it  is  quite 
rare.  Dupuytren  met  with  but  two  cases  in  his  long  and  extensive  prw- 
tice.  Sir  Astley  Cooper  does  not  record  a  single  instance,  and  many 
surgeons  affirm  that  they  have  never  seen  the  dislocation  in  question, 
uncomplicated  with  a  fracture  of  the  radius. 

§  1.  Dislocations  of  the  Lower  End  of  the  Ulna  Backwardi. 

Malgaigne  never  met  with  a  case,  but  he  refers  to  eleven  or  twelve 
examples  which  had  been  reported  up. to  the  time  he  wrote.  I  have  met 
with  three  cases. 

Causes, — Duges  mentions  the  case  of  a  little  girl  in  whom  the  accident 
occurred  in  both  arms,  but  at  different  periods,  by  being  lifted  by  the 
hands.  One  of  the  patients  seen  by  Desault,  a  child  five  years  old,  h«d 
the  ulna  dislocated  backwards  by  extension  accompanied  with  forced  pro- 
nation ;  and  in  another  example,  cited  by  him,  forced  pronation  alone, « 
in  wringing  wet  clothes,  was  found  to  have  been  suflScient.  In  Her- 
teaux's  case  the  patient  had  fallen  upon  her  wrist. 

Pathological  Anatomy, — Rupture  of  the  synovial  membrane  (sacci- 
form ligament),  and  also  rupture  of  the  internal  lateral  ligament,  and  of 
the  triangular  fibro-cartilage,  the  little  head  or  lower  extremity  of  tie 
ulna  abandoning  its  socket  in  the  radius,  and  being  thrown  backwank 
or  in  some  cases  backwards  and  outwards,  so  as  to  cross  obliquely  the 
lower  end  of  the  radius ;  or  it  may  incline  inwards  as  well  as  backwards 

House  Surgeon  Owen,  of  Bellevue  Hospital,  called  my  attention. 
April  4,  I860,  to  an  example  of  this  dislocation  in  wan!  28.  Tl* 
patient,  Mary  Fay,  a^t.  27,  having  puerperal  mania,  was  confined  som? 
time  in  February,  in  a  strait-jacket,  and  the  accident  happene<l  during 
this  confinement,  about  six  weeks  before  she  came  under  my  notice. 
I  found  the  right  ulna  displaced  backwards  so  that  its  articular  surfi»c«* 
were  completely  separated ;  but  it  did  not  override  the  radius  and  with 
moderate  pressure  it  was  returned  to  place.  The  dislocation  and  re- 
duction, which  had  been  frequently  made  by  the  house  staff  since  the 
accident,  caused  no  pain,  but  was  accompanied  with  a  slight  grating 
sensation. 
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Mrs.  Murgflrot  Hnir«ii  fell  u|ioT»  lier  left  lu'ind  M:irc'h  3,  1882.  She 
pplic**!  iinmediatdy  to  ouv  of  the  city  liosjiitals  for  relief,  hut  was  advised 
that  rjoihiug  c-niild  he  done*  I  Siiw  her  four  weeks  after  the  aecident. 
The  nwhus  wii^;  not  brokeiu  The  uhiti  prnjet*ted  backwards,  and  8he 
wj»«  unable  to  pronate  the  forearm.  It  was  easily  reduced,  but  would 
not  retuain  in  place  without  support.  She  wui?  not  under  my  care,  and 
1  am  not  informed  as  to  the  treatment  or  its  residts. 

Mr.  Simpson,  an.  50,  fdl  March  9,  1867,  .striking  upon  his  hand  and 
elbow,  causing  a  fracture  of  the  extonml  contlyle  of  the  humerus,  and  a 
diHloL-jition  backwards  of  the  lower  end  of  the  ulna.  The  dislocation  wa.^ 
reiluced  promptly  and  easily  by  Dr.  John  Uwyer,  of  this  city,  and  when 
I  saw  the  patit^nt  on  the  following  day  with  Dr,  Dwyer,  the  arm  was 
much  liwollen,  but  the  ulna  had  remained  in  place  without  bandages  or 
otlter  means  of  )?up|>ort. 

Profpwsis. — In  recent  cuses  the  reduction  has  generally  been  accom- 
plisheii  without  difficulty,  and  in  only  three  or  four  instances  has  the 
Dne  become  sponUmeously  dit^placed, 

Loder  reduced  the  ulna  after  eight  week."=<,  and  Rognetta  after  sixty 
day 8.  In  one  of  the  example!^  to  which  I  have  already  referred  as 
having  been  seen  hy  myself,  the  di.slocntion  had  existed  twenty  years, 
the  accident  having  occurred  in  Ireland  when  the  jiersou  wiis  fifteen 
years  old.  When  I  examined  the  arm,  July  21,  1850,  the  right  ulna 
projected  backwartls  and  a  little  outwfirds,  about  half  an  inch.  He  said 
he  had  been  lame  witli  it  for  seveml  yean*,  but  the  motions  of  the  wrist- 
joint  were  now  completely  restoi'ed^  and  both  pronation  and  supination 
were  perfect. 

Si/rnjUoms. — The  liand  is  ususdly  fixed  in  a  jxisition  midway  between 
supination  and  pronation.  Boyer,  Ijowever,  found  the  hand  in  n  state  of 
extreme  pronation.  The  extremity  of  the  ulna  is  felt  and  seen  distinctly 
upon  the  back  of  the  wrist,  prominent  and  movable :  and  the  styloid 
process  is  no  longer  in  a  line  with  the  metacarpal  bone  of  the  little 
finger:  the  fingers,  hand,  and  ioreann  are  slightly  Hexed. 

Treatment. — Tlie  reduction  may  l>e  accomj>lished  by  holding  firmly 
upon  the  radius  and  at  the  siime  moment  [lUshing  the  ulna  forcibly 
toward  its  socket ;  or  by  simply  supinatiiig  the  hand  strongly.  Some 
cii^*s  demand  also  extension  and  connter-extension. 

Generally  the  bone  has  been  found  to  renjain  in  its  place  without 
assistance,  yet  in  three  or  four  of  the  examples  upon  record  tlie  constant 
tendency  to  displacement  when  the  pressure  was  removed  has  rendered 
it  necessary  to  employ  sphnts  tind  compresses. 


i  2.  Dislocations  of  the  Lower  End  of  the  Ulna  Forwardi. 

The  Jdislocation  forwards  is  said  by  Malgaigne  to  be  more  nire  than 
the  dislocation  backwards.  In  addition  to  tlie  nine  cases  collected  by 
him,  I  have  been  able  to  add  one  reported  by  Parker,  of  Liverpool,  one 
by  R,  F.  Weir,  of  New  York,^  and  one  seen  by  myself. 

While  the  dislocation  backwards  is  usually  caused  by  violent  pronation 

»  Weir,  Aicb.  Clin.  Surg,,  April  IS,  1877,  p.  10, 
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of  the  hand,  this  dislocation  is  most  often  occasioned  by  violent  supioj. 
tion.     The  hand  is  therefore  generally  found  to  be  supinated  forciJ/r, 
and  the  projection  formed  by  the  end  of  the  bone  is  seen  upon  the  front 
of  the  wrist  instead  of  the  back. 

By  pushing  the  ulna  toward  its  socket  while  an  attempt  is  made  to 
flex  the  hand,  or  by  extension,  supination,  etc.,  it  is  made  to  resume  its 
position  readily.  In  the  case  reported  by  Parker,  however,  the  ^edn^ 
tion  was  efiected  only  while  the  hand  was  pronated. 

Parker's  case  is  thus  related : 

"John  Dalton,  aged  forty,  applied  to  the  hospital,  Aug.  9, 1841,  under 
the  following  circumstances : 

"  States  that  he  is  a  carter,  and  falling  down,  the  shaft  of  the  cart  fell 
upon  his  hand  and  forearm,  in  such  a  way  as  to  supinate  them  forciblj. 
He  complains  of  pain  in  the  left  wrist.  The  forearm  is  supinated,  and 
cannot  be  pronated,  the  attempt  causing  much  suffering.  The  wrist-joint 
can  be  flexed  or  extended  without  much  pain.  On  looking  at  the  back 
of  the  wTist,  the  appearance  is  characteristic ;  the  natural  prominence 
of  the  ulna  is  wanting ;  an  evident  depression  exists,  as  if  the  lower  end 
of  the  ulna  had  been  dissected  out ;  it  can  be  traced,  however,  on  a  plane 
anterior  to  the  radius,  its  button-like  head  being  distinctly  felt  under  the 
flexor  tendons.  Several  ineffectual  and  very  painful  attempts  were  mide 
to  accomplish  the  reduction,  by  pushing  the  head  of  the  ulna  into  iti 
natural  situation.  This  was  at  last  eflFected  by  seizing  the  hand  to  make 
extension  (counter-extension  being  made  at  the  elbow),  then  forciblj 
pronating  the  hand,  at  the  same  time  pressing  backwards  the  dislocated 
head  of  the  bone  with  the  fingers  of  the  left  hand.  After  perseverin/t 
for  a  short  time,  the  bone  was  felt  to  assume  its  natural  position,  the 
wrist  accjuired  its  usual  appearance,  and  the  ordinary  movements  of  ibe 
joint  could  be  readily  performed.  There  was  no  tendency  to  redisioca- 
tion,  and  the  man  was  dismissed  with  directions  to  keep  the  bone  quieu 

Fig.  308. 


Dislocation  of  lower  end  of  ulna  forwards.     (Case  of  Wtn.  Carroll.) 

and  to  foment  it.  He  attended  as  an  out-patient  for  two  or  three  <laj^' 
after  which,  complaining  of  nothing  but  a  little  weakness  in  the  par^  * 
bandage  was  applied,  and  ordered  to  be  worn  for  a  short  time.'^ 

1  Parker,  Amcr.  Journ.   Med.  Sci.,  April,  1848,  p.  470,  from  Lond.  and  t.d\n, 
Monlli.  Journ.  Med.  Sci  ,  Dec.  1842. 
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TKe  follow  in^  is  the  ca-se  seen  by  me:^ 

Wtn.  Carroll,  jet.  U7,  hml   lii^  Idt  ann   etiught   in    macliinery  and 

"  twi8t^/*  or  rotated  violently,  causing  a  sirnplt?  disilocation  fjf  the  ulna 

forwardfl.     No  attempt  vtm  ninde  at  reduction.     He  consulted  me  Nov. 

il4.  1878,  several  monthn  after  the  acciderit  occurred,  when  I  found  the 

lower  end  of  ihe  ulnti  |)rojecting  on   the  palmar  surface,  and  inclined 

t toward  the  radius.  It  could  be  reduced  easily,  but  would  not  stay  in 
place:  pronation  was  lost  but  all  other  uiovenients  of  the  arm  were  pre- 
■ervefl.  H©  wa?*  a  Inboring  man,  and  declined  to  have  tlie  necessary 
Spparntus  applitnl  to  secure  pemianent  reduction,  since  it  would  prevent 
WB  immediate  return  to  work. 
■  Dr.  VVeirV  patient  wm  a  woman,  wt.  49,  in  whom  the  accident  oc- 
curnMj,  Feb.  1»,  18T7,  by  a  direct  force  applied  to  the  hack  of  the  ulna 
ncjir  ifi^  lower  end.  She  w;i8  seen  within  a  few  minuter  by  Dr.  Weir, 
^tlie  wrint  presenting  a  singular  deformity.  It  was  much  narrower  than 
tlie  utlier,  and  in  place  of  the  usual  prominence  posteriorly,  there  was 
a  ileep  depres.«*ion.  and  the  head  of  the  ulna  projected  slightly  in  front. 
Thti  Iiand  was  semiflexetl  and  nearly  supinated.  An  attempt  to  reduce 
the  disltK.nititm  witliout  an  annfj^thetic  failed  ;  but  under  the  inBuence  of 
an  ansestiietic  the  reduction  was  accompli;*hed  easily,  by  direct  pressure 
made  upon  the  lower  end  of  the  ulna.  The  recovery  of  the  use  of  the 
hand  was  sjieeily  and  complete, 

kl  found  in  the  Long  Islaiul  College  IIospitaL  April,  1^69,  a  girl  13 
eurs  old,  who  two  years  before  ha<l  fallen  upon  the  palm  of  the  nght 
■od  causing  a  dislowition  of  the  lower  end  of  the  ulna.    A  rloctor  applied 
■plint  and  kept  it  on  four  wec^ks.  liut  when  the  splint  was  removed  the 
ulna  became  displacerl  as  at  first.     When  examined  by  me,  tlie  ulna 
^jbecame  displaced  haekwards  in  the  act  of  supination,  nnd  forwardi  in 
^Blbe  act  of  pronation  ;  in  consequence  of  which  the  strength  of  the  wrist 
^was  considerably  impaired. 
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CHAPTER    XIII. 

DISLOCATIONS  OF  THE  CARPAL  BONES  (AMONG  THEMSELVES). 

Bound  together  on  all  sides  by  strong  Ugamenta,  and  enjoying  only  a 
very  limited  degree  of  motion  among  themselves,  the  carpal  btme^  seldom 
become  disphice<i  except  in  gunshot  wounds,  or  in  connection  with  exten- 
sive lacerations  and  fractures  of  the  neighboring  parts.  Simple  disloca- 
tions* or  ratlier  subluxations  of  these  bone«,  do,  however,  occasionally 
take  place,  but,  so  far  as  1  have  been  able  to  ascertiiin.  except  in  tlie 
&ae  of  the  pisiform,  only  in  one  direction,  namely,  backwards. 

The  bones  of  the  carpus,  which  are  said  occa^iionally  to  have  suffered 
simple  backward  subluxation,  are  the  seraiulnar,  cunci fonn,  and  pisiform 
of  the  first  row,  and  the  trapezium,  magnum,  and  unciform  of  the  second 
row. 
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Magnum. — Richerand,  the  editor  of  Boyer*8  Lectures,  says  thit  he 
once  met  with  a  subluxation  ot  the  os  ma^um  backwards,  of  whid  he 
has  given  the  following  account:  "Mrs.  B.,  in  a  labor-pain,  seized  vio- 
lently the  edge  of  her  mattress,  and  squeezed  it  forcibly,  turning  her 
wrist  forwards ;  she  instantly  heard  a  slight  crack,  and  felt  some  pain, 
to  which  her  other  sufferings  did  not  allow  her  to  attend.  Fifteen  days 
afterwards,  happily  delivered,  and  recovered  by  the  care  of  Profewor 
Baudelocque,  she  showed  her  left  hand  to  this  celebrated  aocoucheor, 
and  expressed  her  disquietude  about  the  tumor  which  appeared  on  it,  es- 
pecially when  much  bent.  I  was  called  to  visit  the  lady.  I  found  thit 
this  hard  circumscribed  tumor,  which  disappeared  almost  totally  by  ex- 
tending the  hand,  was  foimed  by  the  head  of  the  os  magnum,  loiited 
backwards ;  I  replaced  it  entirely  by  extending  the  hand  and  miking 
gentle  pressure  on  it.  As  the  affection  did  not  impede  the  motion  of  the 
part,  as  the  tumor  disappeared  on  extending  the  hand,  and  as  it  wooM 
have  been  but  little  apparent  in  any  state  of  the  hand  had  Mrs.  B.  been 
more  in  flesh,  I  advised  her  not  to  be  uneasy  about  it,  and  to  apply  no 
remedy  to  it."^ 

Richerand  also  adds  that  Boyer  and  Ghopart  had  each  met  with  the 
same  dislocation. 

Bransby  Cooper  saw  the  os  magnum  displaced  backwards  in  a  8to«t, 
muscular  young  man,  by  a  fall  upon  the  back  of  the  hand  when  in  ex- 
treme flexion.  The  hand  remained  slightly  bent,  and  the  projection  of 
the  OS  magnum  was  very  distinct.  Reduction  was  attempted  by  extend- 
ing the  whole  hand,  at  the  same  time  making  pressure  upon  the  displaced 
bone ;  this  not  succeeding,  extension  was  made  from  the  middle  anJ 
fore-fingers  only,  while  pressure  was  kept  up  on  the  os  magnum,  when 
suddenly  the  bone  resumed  its  natural  position.  On  flexing  the  hand, 
however,  the  dislocation  was  immediately  reproduced ;  and  it  became 
necessary  to  apply  a  compress  and  splint.  For  several  days  after,  he 
was  in  the  habit  of  pushing  it  out  by  flexing  the  hand,  in  order  that  the 
young  men  at  Guy's  Hospital  might  see  its  reduction ;  which  was  alway^^ 
easily  accomplished  by  simply  pushing  upon  it. 

Magnum  and  Cuneiform. — Sir  Astley  says  that  both  the  os  magnaffl 
and  cuneiform  are  sometimes  thrown  a  little  backwards,  from  m\^'^ 
relaxation  of  the  ligaments,  producing  a  great  degree  of  weakness,  i^ots 
to  render  the  hand  useless  unless  the  wrist  be  supported  ;  and  bo  men- 
tions the  case  of  a  young  lady  in  whom  the  os  magnus  was  thus  dis- 
placed, and  who  was  obliged  to  give  up  her  music  in  conseijuence :  f^ 
when  she  wished  to  use  her  hand,  she  was  compelled  to  wear  two  ?hort 
splints,  made  fast  to  the  back  and  forepart  of  the  hand  and  foreann. 
Another  lady,  whose  hand  was  weak  from  a  similar  cause,  wore,  for  the 
purpose  of  giving  it  strength,  a  strong  steel  chain  bracelet,  claspe*!  veij 
tightly  around  the  wrist.^ 

Pmform. — South  says  that  Gras  has  described  a  dislocation  of  the 
pisiform  bone,  in  the  Gazette  Mcd.^  vol.  iii.,  1835,^  and  Fergusson  »y* 
he  has  known  an  example  in  which  this  bone  was  detached  from  its  h^^**^ 

*  Richerand,  Bovor's  Lectures  on  Diseases  of  Bones,  Amer.  ed.,  1805,  p.  261- 

2  Sir  A.  Cooper,  op.  cit.,  p.  435. 

'  Note  to  Clielius,  by  South,  oj).  cit.,  p.  234. 
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connections  by  the  action  of  the  flexor  carpi  ulnaris.^  Little  benefit,  he 
thinks,  can  be  expected  from  any  attempts  to  keep  it  in  place  when  it  is 
dislocated,  nor  is  its  displacement  of  much  consequence.  In  case  it  were 
dislocated  without  a  rupture  of  the  flexor  carpi  ulnaris,  it  would  neces- 
sarily be  drawn  more  or  less  upwards,  in  the  direction  of  the  tendon  and 
moscle.  In  children  this  bone  moves  very  freely  upon  the  cuneiform, 
and  even  in  adults  it  is  quite  movable,  and  I  have  seen  a  surgeon  mis- 
take this  natural  mobility  for  a  partial  dislocation. 

Lunare. — Erichsen  thinks  he  has  seen  a  dislocation  of  the  os  lunare 
produced  by  a  fall  upon  the  hand  when  forcibly  flexed.  By  extension 
and  pressure  it  was  easily  replaced,  but  when  the  hand  was  flexed  the 
dislocation  was  immediately  reproduced.^ 

Notwithstanding  that  Sir  Astley,  Miller,  and  others  have  taught  that 
the  cuneiform  bone  is  liable  to  displacement,  and  that  South  has  afiirmed 
the  same  of  the  unciform,  I  have  found  no  account  of  an  example  of 
simple  dislocation  of  single  carpal  bones  except  in  the  cases  of  the  os 
magnnm,  pisiformis,  and  lunare,  as  above  mentioned. 

Middle  Carpal  Articulation, — Maisonneuve  has  reported  an  example 
of  simple  dislocation,  without  wound  of  the  integuments,  at  the  middle 
carpal  articulation.  A  man  had  fallen  forty  feet,  and  was  carried  dying 
to  THotel  Dieu.  The  symptoms  were  almost  precisely  those  of  a  dis- 
location of  both  fows  of  the  carpal  bones  backwards.  The  reduction 
was  not  accomplished  during  life,  but  after  death  a  simple  efibrt  of  trac- 
tion was  sufficient  to  replace  the  bones.  The  dissection  showed  that 
the  bones  of  the  second  row  were  almost  completely  separated  from  those 
of  the  first,  upon  which  they  were  overlapped  backwards.  A  small  frag- 
ment of  both  the  scaphoids  and  cuneiform  remained  attached  to  the 
second  row,  but,  with  this  exception,  the  separation  was  complete.* 

Analogous  cases  have  been  reported  by  Despres*  and  Richmond.' 


CHAPTER    XIY. 

DISLOCATIONS  OF  THE  METACARPAL  BOXES  (CARPO- 
METACARPAL ARTICULATIONS) 

2 1.  DislocationB  of  the  Metacarpal  Bone  of  the  Thumb  Backwards. 

Malgaigne  has  seen  two  complete  dislocations  of  this  bone  backwards 
upon  the  trapezium,  and  he  mentions  two  other  cases  seen  by  Michon 
and  Bourguet,  respectively.*  Other  surgeons  have  met  with  similar 
examples. 

*  Fergusson,  op.  cit.,  p.  190. 

•  Erichsen,  Sci.  and  Art.  of  Surg.,  Amer.  ed.,  1859,  p.  259. 

•  Maisonneuve,  Malgaigne,  op.  oil.,  from  Mem.  de  la  Soc.  de  Chirurg.,  t.  ii. 

*  Desprds,  Bull,  de  la  Soc.  de  Chir.  de  Paris,  28  avril  et  4  mai,  1875. 

*  Richmond,  The  Lancet,  1879,  vol.  i.  p.  844.     Poinsot,  op.  cit.,  p.  969. 

•  Malgaigne,  op.  cit.,  vol.  ii.  p.  728. 
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^.  1.  Dislocations  of  the  Carpal  Bones  Backwards. 

Causes, — Thtj  siime  c^isualty,  namely,  a  fall  upon  tlic  palm  of 
hand,  which,  as  we  liave  elsewhere  noticed,  producer  frequently  a  frac- 
ture of  the  lower  end  of  the  radius,  occiu?ioi rally  a  dishx-afi 
radius  iind  uhui  backward.s,  at  the  el  bow -joint,  may  also,  it  i 
occaeion   soinetime?!  a  <iislocation  of  the  carpal  bones  backmirtl?*. 
several  of  the  cases  reported,  this  cause  has  been  assigned ;  Imt  in 
only  example  c»f  simple  dislocation  which  has  ever  come  under  my  n*«( 
and  which  I  have  every  reason  to  believe  was  a  simple  disloaitioii  i 
companied  with  a  fi*actiire,  the   carpal   bones   were  thrown   back  W( 
full  upon  the  back  of  the  hiiod.     The  following  is  a  brief  accoutit  of -ikr 
case : 

The  Rev,  iStephen  Porter,  of  Geneva,  N.  Y.,  :ct»  To,  while  walkti^ 
with  his  son  after  dark,  and  holdintr  in  his  right  hand  a  satchel,  sUpf 
and  fell.  In  the  effort  to  save  himself  and  still  retaining  his 
upon  the  satchel,  his  right  hand  struck  the  sidewalk  flexed,  and  in 
a  way  that  the  whole  force  of  the  fall  w<ks  received  upon  the  back  of  ihf 
hiind  nnd  wrist,  thus  throwing  tlie  hand  into  a  state  of  extreme  rtexion, 
In  less  than  twenty  minutes  he  was  at  my  house.  No  swelling  had  n 
occurred,  and  the  moment  I  looked  at  the  wrist  I  said  to  him,  '*\i 
have  broken  your  arm  ;  so  much  did  it  resiemble  a  fi-acture  *»f  tbe  lo 
end  of  the  radius.  A  further  exnm [nation  led  me  to  a  different  c^»iicl| 
sion.  The  psiluiar  surface  of  the  wrist  presented  an  abrupt  rising  tm 
the  radio-carj)al  articulation,  the  summit  of  wliich  wtis  on  tbe  same  pla 
and  continuous  with  tbe  bones  of  the  forearm,  and  a  corres!p«mding  elen- 
tion  existetl  upon  the  dorsal  surlace  terminating  in  the  carpal  bone?  j 
hand ;  the  ham!  was  sliglitly  inclined  backwards,  but  the  fingers  w<| 
moderately  flexed  upon  the  palm.  To  this  extent  tbe  accident  bore  1 
featyres  of  a  fracture  of  thu  radius;  but  the  hand  did  not  fall  tt^ 
radial  sitle ;  the  projt^^tions  upon  the  palmar  and  dorsal  surfaces  **e 
more  abrupt  than  I  had  ever  seen  in  a  case  of  fracture,  and  which,  \i\ 
were  a  fracture,  would  imply  that  the  broken  extremities  had  been  driv 
off  from  each  other  completely;  the  most  salient  angles  of  the^e 
tions  were  abrupt,  but  not  sharp  or  mgged;  the  styloid  apophys 
be  distinctly  felt,  and  I  was  not  otdy  able  to  determine  that  the 
not  broken,  but,  by  observing  their  relations  to  the  palmar  and  dors 
nences,  it  was  easy  to  see  that  these  latter  correspontled  to  the  sit 
of  the  articulation. 

In  adilition  tt)  these  evidence-s  that  I  had  to  deal  with  a  dislocatin 
and  not  a  fracture,  I  had  the  testimony  furnish eil  by  the  redaeti«< 
wliich  was  not  niark\  however,  until  by  every  possible  means  the  dii 
nosis  was  definitely  settled.  Seizing  the  hand  of  the  gentleman  wij 
my  own  hand,  palm  to  palm,  and  making  moderate  but  steady  exteasia 
in  a  straight  line,  the  bones  suddenly  resumed  their  places  with  the  usa 
sensation  or  sound  accompanying  reductions.  There  was  no  gratia 2, 
chafing,  or  crushing,  nor  was  the  re<luction  accomplished  graduallv.  I 
suddenly.  To  test  still  further  the  accuracy  of  the  diagni*sis,  I  na 
pressed  forcibly  upon  the  wrist  from  before  back,  but  without  prodta 
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The  signs  of  this  accident  are  sometimes  obscure,  owing  to  the  presence 
of  considerable  swelling,  and  they  have  been  often  left  unreduced. 

In  order  to  the  accomplishment  of  the  reduction  it  will  be  necessary 
to  employ  extension,  while  at  the  same  moment  pressure  is  made  directly 
upon  the  displaced  extremity :  and  to  maintain  it  in  place  a  splint  and 
bandage  will  be  required.  It  is  doubtful,  however,  whether  in  any  case 
the  bone  can  be  made  to  retain  so  completely  its  original  position  as  not 
to  leave  a  perceptible  deformity. 

Peter  Golden,  aet.  16,  caused  a  partial  dislocation  of  this  bone  back- 
wards by  a  blow  upon  the  back  of  the  distal  end.  Two  medical  men 
whom  he  consulted  on  the  first  and  seventh  day  after  the  accident  failed 
to  recognize  the  displacement.  On  the  thirteenth  day  he  consulted  me. 
rhe  projection  of  the  metacarpal  bone  was  now  quite  manifest,  the  swell- 
ing having  in  a  great  measure  disappeared.  Having  secured  the  accom- 
panying photograph  (Fig.  309),  he  was  placed  under  the  influence  of 
ether,  and  the  reduction  easily  accomplished,  and  with  a  carefully  padded 
iplint  of  gutta-percha,  which  included  a  portion  of  the  arm,  it  was  re- 
tained in  place.  At  the  end  of  six  or  eight  months  he  was  again 
examined  by  me.  The  motions  of  the  joint  were  nearly  as  free  as  before, 
but  there  remained  a  slight  prominence  of  the  metacarpal  bone. 

I  2.  DislooationB  of  the  Metacarpal  Bone  of  the  Thumb  Forwards. 

Probably  Sir  Astley  Cooper  has  reference  to  an  accident  of  this 
character  when  he  says — speaking  of  Dislocation  of  the  Head  of  the 
Metacarpal  Bone  from  the  Trapezius — "  In  the  cases  which  I  have  seen 
>f  this  accident  the  metacarpal  bone  has  been  thrown  inwards,  between 
the  trapezium  and  the  root  of  the  metacarpal  bone  supporting  the  fore- 
finger; it  forms  a  protuberance  toward  the  palm  of  the  hand  ;  the  thumb 
IS  bent  backwards,  and  cannot  be  brought  toward  the  little  finger."* 

Sir  Astley  does  not,  however,  refer  to  any  of  the  cases  which  he  has 
jeen,  and  Alalgaigne  says  he  has  not  met  with  such  a  case,  or  found  one 
recorded.  My  own  experience  and  observation  correspond  with  that  of 
Malgaigne ;  although  I  must  confess  I  have  not  made  it  a  special  purpose 
to  look  for  examples  in  surgical  writincrs. 

One  can  never  call  in  question  the  accuracy  of  Sir  Astley  Cooper's 
statements,  as  to  what  he  professes  to  have  seen,  however,  and  I  shall, 
therefore,  add  what  he  has  said  of  the  mode  of  reduction.  '*  For  the 
Facility  of  reduction,  as  the  flexor  muscles  are  made  stronger  than  the 
extensors,  it  is  best  to  incline  the  thumb  toward  the  palm  of  the  hand 
luring  the  time  extension  is  making,  and  thus  the  flexoi*3  become  relaxed 
ind  their  resistance  diminished.  The  extension  must  be  steadily  and  for 
I  considerable  time  supporte<l,  as  no  sudden  violence  will  effect  the  reduc- 
tion. If  the  bone  cannot  be  reduced  by  simple  extension,  it  is  best  to 
leave  the  case  to  the  degree  of  recovery  which  nature  will  in  time  pro- 
duce, rather  than  divide  the  muscles,  or  run  any  risk  of  injuring  the 
nerves  and  bloodvessels." 

Vidal  (de  Cassis)  says  he  met  with  an  incomplete  forward  dislocation, 

*  Sir  Astley  Cooper's  Treatise  on  Dislocations,  and  on  Fractures  of  the  Joints,  2d 
London  ed.,  1823,  p.  526. 
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The  piitient  being  u   tempenite  man,  in  perfect  health 
having  been  easily  replaced  by  moderate  extension,  it  wa~  m 

make  art  effort  to  save  the  arm.     Tite  limb  was  therefore  Uid  on 
fully  padded  splint,  and  cool  water  lotions  diligently  Jipplied.      Phle 
monous  erysipehis  began  to  develop  it^lf  on  the  third  day;  and  on 
ninth,  gangrene  having  attacked  the  limb,  I  amputatetl  a  little  iibovt- 
middle  of  the  Immerns,     On  the  tburteenth  day  hst'morrhage  *Ka\T 
sudden ty  from  the  stomp,  and  when  I  reaehed  him  he  was  pulsele?;*  an! 
dying. 

The  result  demonstrated   the  error  of  the  attempt  to  save  tht  In 
without  resection  of  the  lower  ends  of  the  bones  of  the  foreann. 
will  ii]i*o  add,  that  aecording  to  my  later  experience  it  would  have 
better,  if  an  sittempt  were  to  be  made  to  save  the  hancl  without  resectitrnT 
tu  hiivo  iisc<l  wsirm  instead  of  cold  water,  and  when  gangrene 
to  have  applied  liot  water,  or  water  at  a  temperature  of  105®  or  llO*'  ^ 
either  in  the  form  of  fonientation  or  a  bath. 

Symptojm.- — The  usual  i^ignft  have  already  been  sufficiently  stated  I 
the   example  which    I  have    given.      The    most  important  di 

marks  are  found  in  the  abrupU 
of  the  angles  fonne^l  by  the  prc»jcrl- 
ing  bones ;  the  relation  of  these  pr 
inences  to  the  styloid  apophyses; 
the  total  absence  of  crepitus;  andj 
the  reduction*  which  is  aceomph^li 
easily,  suddenly,  and  with  a  chanw^" 
teristic  sensation.     If  a  fnicturr  i\m 
phcates  the  accident,  crepitus 
also  be  pre^nt.     It  should  t>e 
membered*  moreover,  that  when  the  styloid   process  of  the  radiufi  i§ 
broken,  if  the  hand  is  moved  backwards  and  forwards  this  p* 
move  also,  which   might  lead   to   the  supposition   that   the    j 
broken  higher  up,  and  that  it  was  not  a  dislocation  at  all. 

PrognQBi%. — In  compound  dislocations  the  prognosis  is  exceedin 
grave,  unless  the  surgeon  determines  to  resort  to  amputation,  or,  wi 
is  generally  much  preterable,  to  resection.  In  dislocations  coiuplicaiti 
witli  fracture  of  the  posterior  edge  of  the  aiticulating  surfnoe  of  i 
radius  (^'Barton's  fracture*''),  s<jnie  difficulty  may  be  experienced  d 
retaining  the  bones  in  place;  but  when  this  fractui*e  does  not  exist,  T 
posterior  margin  of  the  articulation,  considerably  elevated  above  its 
terior  margin,  constitutes  a  sufficient  protection  against  a  retlislocatioa  : 
that  direction.  In  all  cases,  also  complicated  with  fracture,  even  of  i 
npophysis,  intense  inflammation  and  swelling  are  likely  to  follow,  aoj 
the  danger  of  a  peiuianent  anchylosis  is  gresitly  increased. 

Treatment, — Extension  in  a  straight  line  ha^  generally  been  foiiuii 
sufficient  to  accomplish  the  reduction;  to  which  may  be  added  a  sligli 
rocking  or  lateral  motion,  if  necessary. 

The  reduction  may  be  eifected  also  by  pressing  the  hand  baciwunir 
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vhOe  the  surgeon  pushes  the  carpus  dowuwanls  from  behind  and  above, 
in  the  direction  of  the  articulation. 

Unless  a  tendency  to  displacement  exists,  no  splints  or  bandages  of 
anv  kind  ought  to  be  applied,  but  the  case  should  be  treated  by  rest  and 
fomentations  until  all  danger  from  inflammation  has  passed. 

§  2.  DislocationB  of  the  Carpal  Bones  Forwards. 

^The  causes,  mechanism,  symptoms,  pathology,  treatment,  etc.,  of  this 
accident  resemble  in  so  many  points  those  of  the  preceding  dislocation, 
with  only  the  differences  necessarily  due  to  a  change  in  the  direction  of 
the  bones,  that  I  find  it  not  worth  while  to  do  more  than  to  relate  one  sin- 
gle example,  contained  in  Bransby  Cooper's  eilition  of  Sir  Astley's  work 
on  Fracturea  and  Dislocations.  The  case  did  not  come  under  the  ob- 
servation of  Mr.  Cooper  himself,  but  was  related  to  him  by  Mr.  Haydon, 
a  surgeon  residing  in  London.  It  is  especially  interesting  as  furnishing 
an  example  of  a  dislocation  of  both  wrists  at  the  same  moment,  and  from 
similar  causes,  but  in  opposite  directions. 

Fio.  806.  Fig.  307. 


Biiloeation  of  the  carpal  bones  forwards.         Dislocation  of  the  carpal  bones  forwards. 

A  lad,  aged  about  thirteen  years,  was  thrown  violently  from  a  hoi'so 
on  the  11th  of  June,  1840,  striking  upon  the  palms  of  both  hands  and 
upon  his  forehead.  The  lefl  carpus  was  found  to  be  disloi^ated  back- 
wards, the  radius  lying  in  front  and  upon  the  scaphoides  and  tnipezium. 
The  right  carpus  was  dislocated  forwards,  the  radius  and  ulna  projecting 
posteriorly,  and  the  bones  of  the  carpus  forming  an  ''irregular  knotty 
tumor  terminating  abruptly**  anteriorly. 

A  very  careful  examination  was  made  to  determine  what  parts  came 
in  contact  with  the  resisting  force,  but  although  the  palms  of  both  hands 
were  extensively  bruised,  there  was  not  the  slightest  bruise  on  the  back 
of  either  hand.  Nor  were  the  gentlemen  present  able  to  find  any  evi- 
dence whatever  that  the  dislocation  was  accompanied  with  a  fracture. 
''Moreover,*' says  Mr.  Haydon,  "we  were  strengthened  in  our  opinion 
that  this  was  a  case  of  dislocation,  unattended  with  any  fracture,  because 
the  dislocations  appeared  so  perfect ;  the  two  tumors  in  each  member  so 
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distinct;  the  retliiction  so  complete;  the  strength  of  tJie  ^ 

ilnction  so  great;  and  lastly,  by  the  very  trifling  pain  felt.- 
for  within  an  hour  after,  the  |>iitient  could  rotate  the  lian<U  and  s'«| 
it  when  pronated — this  couM  'j->t    ^v*?  believe^  have  been  done  had 
existed  a  fracture." 


CHAPTER  XII. 

DISLOCATIONS  OF   THE    LOWER    END   OP   THE   ULNA    (INFEBIOR 

RADTO-ULNAR). 

In  connection  with  fracturej-i  of  the  lower  end  of  tlie  radiu.<  t\m  acci- 
dent is  not  very  uncommon*     I  have  myself  met  with  it  under  the*e  cir- 
cumstances several  times;  but  without  a  fracture  of  the  radius  it  i> 
rare*    Diipuytren  met  with  but  two  cruses  in  his  long  and  extendi  v. 
tice.     Sir  Astley  Cooper  doe.s   not  record  a  single  insUmce,  and   m  r  . 
surgeons  affirm  that  they  have  never  seen  the  dislocatLm   in  iph^     f 
uncomplicated  with  a  fracture  of  the  radius. 

§  1.  Bislocations  of  the  Lower  End  of  the  Dlaa  Backwards. 

Malgaigne  never  met  with  a  case,  but  he  refers  to  eleven  or  twelff 
examples  which  had  been  reported  up, to  the  time  he  wrote.  I  have  mna 
with  three  cases. 

Causes. — Duges  mentions  the  case  of  a  little  girl  in  whom  the  rtri-idiTii 
occurred  in  both  arms,  but  at  diflerent  periods,  by  being  lifted  by  iL** 
hands.  One  of  the  patienLs  seen  by  Desault,  a  child  five  years  old,  lia*! 
the  ulna  dislocated  backwards  by  extension  accompanied  with  forc<'l 
nation  ;  and  in  another  exuniplc,  eitefl  by  him^  forced  pi'onation  jili  : 
in  wringing  wet  clothes,  was  fonml  to  have  been  sufficient.  In  lltir- 
teaux's  case  the  patient  had  fallen  upon  her  wrist. 

PatJwltY/ical  Atiatomi/, — Rupture  of  the  synovial  membrane  (aaoci- 
form  ligament),  and  alsu  rupture  of  the  internal  lateral  ligament,  and  i»f 
the  triangular  fibro-c^U'tilage,  the  little  head  or  lower  extremity  of  the 
ulna  abandoning  it^  socket  in  the  radius,  and  being  thrown  backwank 
or  in  some  cases  liackwards  and  outwards,  so  as  t^  cross  oblii|Ue!y  th«» 
lower  end  of  the  radius;  or  it  may  incline  inwards  as  well  ns  back\^ 

House  Surgeon  Owen,  of  Bellevue  Ilospitiil,  called  my  atten:.  :., 
April  4,  1869,  to  au  example  of  this  dislocation  in  wani  28,  The 
patient,  Mary  Fay,  let,  27,  having  puerperal  mania,  was  confined  =  f 
time  in  February,  in  a  strait-jacket,  and  the  accident  happened!  *\\i  . 
this  confinement,  about  six  weeks  before  she  came  under  my  notice. 
I  found  the  right  ulna  ilisplaced  backwards  so  that  its  articular  snrfaee* 
were  completely  sepanitcd:  but  it  did  not  override  tlie  radius  and  witli 
moderate  pressure  it  was  returned  to  place.  The  ilislocation  and  re- 
duction, which  had  been  fre<[uently  made  by  the  house  stjiff  since  tlie 
accident,  caused  no  pain,  but  was  accompanied  with  a  slight  grating 
sensation. 
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Mr»,  Margaret  Hognri  fell  upon  her  left  hand  Mareh  3,  1882.     She 

plie^l  iinme<liateiy  to  one  of  tlie  uity  hospitals  l«jr  relief,  but  was  advised 

lat  nothing  eouhl  he  done.     I  *:iw  her  four  weeks*  after  the  accident. 

"  e  radius  wus  not  broken.     The  ulna  projected  backwai-di?,  and  she 
unable  to  f^ronate  the  forearm.     It  was  eaisil}"  reduced,  but  would 

it  remain  in  jilace  without  support.     She  w^a,s  not  under  my  care,  and 

lun  not  informed  iis  to  tlie  treatment  or  its  results. 
Mr.  Simpson,  tvL  50,  fell  March  1>,  1H67,  striking  upon  Lis  hand  and 
w,  cjiusing  a  fracture  of  the  external  condyle  of  the  humerus,  and  a 
rlislocjition  backwards  of  the  lower  end  of  the  ulna.  The  dislocation  was 
reducetl  promptly  and  easily  by  Dr.  John  Dwyer,  of  this  city,  and  when 
I  saw  the  patient  on  the  ^jllowing  day  with  Dr.  Dwyer,  the  arm  was 

uch  swollen,  but  the  ulna  had  remained  in  place  without  bandages  or 
er  means  of  su[j[ntrt. 

ProjjnosU. — In  recent  cases  the  reduction  has  generally  been  nccom- 
plislieti  without  ditHculty,  and  in  only  three  or  four  instances  hiis  the 
botic  become  spontaneously  displaced. 

Loder  reduced  the  ulna  after  eight  weeks*  and  Rognetta  after  sixty 
diiys.      In  nne  of  the  examples  to  which    I   f»ave  already  referred  as 

viug  been  Hoeu  by  myself,  the  dish>cation  had  existed  twenty  years, 
uccidenl  having  oceurre*l  in  Ireland  when  the  person  was  fifteen 
years  old.  When  I  examined  the  arm,  July  21,  1850,  the  right  ulna 
projected  backwards  and  a  little  outwards,  abijut  half  an  inch.  He  said 
he  had  been  lame  with  it  for  several  years,  but  the  motions  of  the  wrist- 
joint  were  now  completely  restoi'ed,  and  botli  pronation  and  sujiiuation 
were  jierfect. 
^   Symiitofm, — The  hand  is  usually  fixed  in  a  position  midway  betwt*en 

ipination  and  pronation.  Boyer,  liuwever,  found  the  (jand  in  a  state  of 
extreme  pronation.  The  extremity  of  the  ulna  is  felt  and  seen  distinctly 
upon  the  back  of  the  wrist,  prominent  and  movable;  and  the  styloiil 
process  is  n<j  longer  in  a  line  with  the  metacarpal  bnne  of  the  tittle 
finger;  the  fingers,  ham),  and  forearm  are  slightly  flexed. 

Treatment, — ^The  reduction  may  he  accomplislied  by  holding  firmly 
upon  the   radius  and  at  the  same  moment  pushing   the  ulna   forcibly 
(award  it^u  socket ;  or  by  simply  supinating  the  hand  strongly.     Some 
'8  demand  also  extension  and  counter-extension. 

Generally  the  bone  has  been  found  to  remain  in  its  place  without 
assistance,  yet  in  three  or  four  of  the  examples  upon  record  the  constant 
tendency  to  displacement  when  the  pressure  was  removed  has  rendered 
it  necessary  to  employ  splints  and  compresses. 


dilV 


{  2.  DiBlocatioaa  of  the  Lower  End  of  the  tflna  ForwardB. 

Thejdislocation  forwards  is  said  by  Malgaigne  to  be  more  rare  than 
tlie  dislocation  backwards.  In  addition  to  the  nine  cases  collected  by 
hiro,  I  have  been  able  to  add  one  reported  by  Parker,  of  Liverpool,  one 
by  R.  F.  Weir,  of  New  York,*  and  one  seen  by  myself. 

While  the  dislocation  backwards  is  usually  causea  by  violent  pronation 

"  Weir,  Aicb.  Clin.  Sui-g.,  April  15, 1^77,  p.  la 
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of  the  luin<L  thii^  dislocation  is  most  oft^ii  occa.si«nnj^i  d; 

tion.     Tlie  lirmd  is  therefore  generally  frmnd  to  be  suji; 

nnd  the  projection  foiTucd  by  the  end  of  the  bone  id  aeen  ufiuit  liiel 

of  tlie  wrist  instead  of  the  baek. 

By  pushing  the  ulna  toward  its  socket  while  au  attempt  is  madel 
flex  the  hand,  or  by  extension^  supination,  etc.,  it  is  made  to  resume  f 
position  readily.  In  the  caj^e  reported  by  Parker,  however,  the  n^i^ 
tion  was  effected  only  wliile  the  bind  was  pronateU. 

Parker "8  case  is  thot^  related  : 

'*  John  Dal  ton,  aged  forty,  applied  to  the  hospital,  Aug.  9, 1841,  tiui 
the  following  circumstances : 

"  StatCvS  that  he  is  a  carter,  and  falling  down,  tlie  shaft  of  tlie  cart  I 
upon  his  hand  and  forearm »  in  such  a  way  as  to  snpin*ite  thiii 
lie  complains  of  pain  in  the  left  wrist.  The  foreann  is  sup. 
cannot  lie  pronated,  the  attempt  causing  tnuch  suflfering.  Tht*  %*iir<i;}'j 
c*in  be  tlexed  or  extended  without  much  pain.  On  looking  at  the  In 
of  the  wrist,  the  appearance  is  chardcteristic ;  the  natural  promioe 
of  the  ulna  is  wanting ;  an  evident  depression  exists,  as  if  the  lower  < 
of  the  ulna  had  been  dissecterl  out ;  it  can  be  tracer  I,  iiowever,  on  a  pl4 
anterior  t^j  the  radius,  its  button-hke  head  being  distinctly  felt  under  1 
flexor  tendons.  Several  ineffectual  and  very  painful  altemptj^  were  i 
to  accomplish  the  reduction,  hy  pushing  the  head  of  the  ulna  mto  : 
natural  situation.  This  was  at  last  effected  by  seizing  the  hand  to  ' 
extension  (counter-extension  being  made  at  the  elhow)^  then  foreib 
pronating  the  haml,  at  the  same  time  pressing  backwards  the  dis* 
liead  of  the  bone  with  the  fingers  of  tlie  left  hand.  AfYer  per 
for  a  short  time,  the  bone  was  felt  to  assume  its  natural  posit 
wrist  acquire*!  its  usual  apjiearauce,  and  the  ordinary  movementftl 
joint  could  be  readily  perfoi-raed.  There  was  no  tendency  to  redislii* 
tion,  and  the  man  was  dismissed  with  directions  to  keep  the  bone  «(ui( 

Fig.  308, 


DUlo^ntlon  of  lower  end  of  ulnik  forwardi.    (Cmo  of  Wm.  Cumlh} 

and  to  foment  it.  He  attended  us  iin  out-patient  for  two  or  three  daj 
after  which,  compkiuiug  of  notfiiiig  but  a  little  weakness  in  tlu-  mrt. 
bandage  was  applied,  and  ordered  to  be  worn  for  a  short  time 

^  Parker,  Atnt^r.  Joiirn,  Med.  Sci.,  April,  184^|  p.  470,  from  Lood.  nnil  Rdll 
Month,  Journ.  Med.  Sci  ,  Dec.  1842, 
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e  following  is  the  wise  seen  by  me:^ 

Win.  Carroll,  pet.  27,  had  his  left  arm  caught   in    machinery  and 

twisted,"  or  rotated  violently,  causing  a  sim|ilc  dislocation  of  the  «lna 

irwards.     No  attempt  was  made  at  reduction.     He  consulted  me  Nov, 

4,  1878^  several  months  after  the  accident  occurred,  when  I  found  the 

iipver  end  of  the  uhia  |:irojecting  on  the  palmar  Burlace,  and  inclined 

wnrd  the  radius.     It  could  be  reduced  easily,  but  would  not  stay  in 

place ;  pronation  was  lost,  but  all  other  movements  of  the  arm  were  pre- 

servt^h     He  wa«  a  laboring  man,  and  declinetl  to  have  the  net^easar}' 

apparatus  applied  to  secure  pennanent  reduction,  since  it  would  prevent 

his*  immediate  return  to  work. 

Dr,  Weir*?  patient  was  a  woman,  aet,  49,  in  whom  the  accident  oc- 
curred, Feb.  9,  1877,  bj  a  dire<H  force  npplied  to  the  back  of  the  ulna 
uetir  itB  lower  end.  She  mas  seen  within  a  few  minutes  by  Dr.  Weir, 
the  wri.Ht  presenting  a  singular  deformity.  It  wa.s  much  narrower  than 
the  other,  and  in  place  of  the  usual  prominence  posteriorly,  there  was 
a  deep  depression,  and  the  head  of  the  idii;i  projecte^l  slig!itly  in  front. 
Th^  hand  was  seinifiexeil  and  nearly  snpinated.  An  attempt  to  reduce 
the  dishK*atii>n  without  an  anaesthetic  failed  ;  but  under  the  influence  of 
anifsthetic  the  reduction  waj*  accomplished  eai^ily,  by  direct  pressure 
lade  upon  the  low^er  end  of  the  ulna.  The  recovery  of  the  use  of  the 
hand  was  s]>eedy  and  complete. 

I  found  in  tlie  Long  Island  College  Hospital,  April,  1869,  a  girl  13 

ars  old.  who  two  years  befiire  had  fallen  upon  the  palm  of  the  right 

and  causing  a  disloC4itic»n  of  the  lower  end  of  the  ulna.    A  doctor  applied 

splint  and  kept  it  on  four  weeks,  but  when  the  splint  vrns  removed  the 

na  became  displacol  as  at  first.     When  examined  by  me,  the  ulna 

ame  disphiced  ha4^kward»  in  the  act  of  supination,  k\r\A  forwariU  in 

the  act  of  pronation  :  in  consequence  of  which  the  strength  of  the  WTist 

as  considcridtly  impaired. 


CHAPTER    XIII, 


HSLOCATIONS  OF  THE  CARPAL  BONES  (AMONG  THEMSELVE8). 

Bound  together  on  all  aides  by  strong  ligaments,  and  enjoying  only  a 
wy  limited  degree  of  motion  among  themselves,  the  carpal  bones  selilom 
come  displaccHl  except  in  gunshot  wounds,  or  in  connection  with  exten- 
^ve  lacerations  and  fractures  of  the  neigldioring  parts.     Simple  disloca- 
or  rather  subluxutions  of  these  bones,  do,  however,  occasionally 
place,  but,  so  far  as  I  have  been  able  to  ascertJiin.  except  in  the 
Cftse  of  the  pisifonn,  only  in  one  direction,  namely,  backwanls. 

The  bones  of  the  CJirjms,  which  are  said  occasionally  to  have  suffered 
simjile  back\var<l  subluxation,  are  the  semiulnar,  cuneiform,  ami  pisiform 
of  the  first  row,  and  the  trapexium,  magnum,  and  unciform  of  the  second 
row. 
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Magnum. — Richenind,  the  editor  of  Bover*8  Lectures,  aays  t 
once  met  with  u  subluxaliQn  of  the  os  niagrmm  backward?,  of  w[*„ ,,  ,.. 
has  given  the  following  account:    **Mrs,  B.,  in  a  labor-pfur»,  sciicd  Tit<- 
lentlj  the  edge   of  her  nuUtress,  and  H<|iieczed  it  forcibly,  tuni  • 
wrist  forwards;  8hc   instantly  hciU'd  a  shght  crack,  and  felt  H4'riii 
to  wliich  }ier  otlicr  suflerings  did  not  allow  her  to  attend.     Fit' ;^  i     j 
afterwards,  happily  deiivered,   and  recovered  by  the  care  ot   rr-i-    r 
Baitdelocque,  she  showed  her  left  hand  to  this  celebratetl  aceoticheur, 
and  expressed  her  disquietude  about  the  tumor  which  ajipeared  on  it,  vh 
peciaily  when  much  bent.     I  was  calltMl  to  visit  the  lady.      I  fouud  ilui 
this  hard  circumscribed  tumor,  which  disappeared  aim**- 
tending  the  hand,  W7i.s  frjrmcd  by  the  head  of  the  os  ^\^ 
backwards ;  1  replaced  it  entirely  by  extending  the  hand  and 
gentle  pressure  on  it.    x\s  the  affection  did  not  impede  the  motini.    . 
part,  as  the  tumor  disappeared  on  extending  the  hand,  and  as  it  woaU 
have  been  but  little  apparent  in  any  state  of  the  hand  had  Mrs.  T   ' 
more  in  ilesh,  I  advised  her  not  to  be  uneasy  about  it,  and  tr>  n\  . 
remedy  to  it."' 

Richerand  also  adds  that  Boyer  and  Chopart  had  each  met  with  th*' 
same  dislocation, 

Bransby  Cooper  saw  the  08  magnum   displaced  backwardi^  lu  ,i  -i-ui, 
muscular  young  man,  by  a  fall  ujK>n  the  back  of  the  hand  when  iB  ex- 
treme flexion.     The  band  remained  slightly  bent,  and  the  projr- 
the  OS  magrium  wtts  very  distinct.     Reduction  was  attempted  by  ^ 
ing  the  whole  hand^  at  the  same  time  making  pressure  upon  the  di- 
bone;  this  not  succeeding,  extension  was  made  from   tlie  inidti^i  ..^- 
fore-fingei*s  only,  while  pressure  was  kept  up  on  the  os  magiiurn,  whia 
suddenly  tlie  bone  resumed  its  natural  position.     On  flexing  the  hini 
however,   the  dislocation   wa^?  immediately  reproduced ;    and  it  \^^m 
necessary  to  apply  a  compress  and  splint.     For  several   days  aft 
was  in  the  habit  of  pushing  it  out  l^y  flexing  the  hand,  in  order  th  > 
young  men  at  Guy's  Hospital  might  see  its  reduction;  which  was  dmn 
easily  accomplished  by  simply  pushing  upon  it, 

3Iagnum  and  CuJieifornu — 8ir  Astley  says  that  both  the  og  maenutn 
and  cuneiform  are  sometimes  thrown   a  little  backwards,    fr 
relaxation  of  the  ligaments,  producing  a  great  degree  of  weaJ 
to  render  the  hand  useless  unlessS  the  wrist  be  suppiorted  ;  and  he  m«j- 
tions  the  case  of  ii  young  lady  in  whom   the  os  magnus  wa^  thus  dis- 
placed, and  who  was  obliged  to  give  up  her  music  in  consecjuence ;  for 
when  she  wished  to  use  her  liand,  she  was  compelled  to  wear  tw^^  ^^    ' 
splints,  made  fiist  to  the  liack  and   fore|)art  of  the  hand  and  t'  i 
Another  lady,  whose  liand  was  weak  from  a  simihir  cause,  wore,  for  il«^ 
purpose  of  giving  it  strengtli.  a  strong  steel  chain  bracelet,  clasped  ven* 
tightly  around  the  wrist.' 

Pisiform. — Sonth  sjiys  that  Gras  has  described  a  dislocation  of  the 
pisiform  bone,  in  the  Gazette  3Iid,j  vol.  iii.,  1835,'  and  Fergusson  .<avs 
he  has  known  an  example  in  which  this  bone  was  detached  from  its  lower 

*  RiehepRndi  Boyor'a  LectorciS  on  Diseases  of  Bones,  Amer.  «d-,  1806,  p.  291. 

'  Sir  A,  Cooppr,  op.  cit.,  \k  435. 

'  Note  to  Chi-lius,  ^y  Soutl^  op.  cit ,  p,  234. 
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rjivtioiis  by  the  action  of  the  flexor  carpi  uTnaris.*  Little  benefit,  he 
thinks,  can  be  expected  fiH^m  any  uttempt^  to  keep  it  in  place  when  it  is 
dislocated^  nor  is  ite  d i e pi j» cement  of  much  con.^efjuence.  In  cane  it  were 
dUlocatcd  without  a  rupture  of  the  Hexor  c^irpi  ulnaris,  it  would  neces- 
sarily be  druwn  more  or  less  upwards,  in  the  direction  of  the  tendon  and 
mtificle.  In  children  this  hone  niove8  very  freely  upon  the  cuneifonn, 
and  even  in  adults  it  is  (juite  movable,  and  I  have  seen  a  surgeon  mis- 
take til  is  natural  mobility  for  a  ])artial  tlialocation, 

Lunare, — Eri€hi?en  thinks  he  has  seen  a  dislocation  of  the  os  hinare 
produced  by  a  fall  upon  the  hand  when  forcibly  flexed.  By  extension 
mnd  presn^ure  it  wa^s  ea.sily  replaced,  but  when  the  baud  was  flexed  the 
dislocation  waa  immediately  reproduce*!,* 

Notwithstanding  that  Sir  Astley,  Miller,  and  otlier-s  have  taught  that 
the  cuneiform  bone  m  liable  to  disphicement,  and  that  South  has  aflirmed 
•the  same  of  tlie  unciform,  I  have  found  no  account  of  an  example  (»f 
simple  dislocation  of  single  carpal  boncj*  except  in  the  crises  of  the  08 
magnum,  pisiform  is,  and  luniire,  as  above  mentioned. 

Middle  Carpal  Articulation. — Mai.Honncuve  has  reportml  an  example 
of  simple  dislwation,  without  wound  of  the  intcgimicnt^s,  at  the  middle 
carpal  articulation.  A  man  bad  fallen  torty  ^%ii}U  and  was  carried  dying 
to  r Hotel  Dieu.  The  symptoms  were  almost  preci8ely  tho^e  of  a  diiS- 
loeation  of  both  rows  of  the  carj>nl  bones  backwards.  The  ret! action 
wag  not  accomplishe<l  during  life,  l)ut  after  death  a  simple  effort  of  trac- 
tion was  suflBcient  to  replace  the  bones.  The  tlissection  showal  that 
the  bones  of  the  second  low  were  almost  completely  separated  from  those 
of  the  fir^t,  upon  which  they  were  overla|>ptHl  backwards.  A  small  fnig- 
ment  of  botli  the  scaphoids  and  cuneifonii  remained  attached  to  the 
second  row,  but,  with  this  exception,  the  separation  was  complete.* 

Analogous  case«  have  been  reported  by  Despres*  and  Richmond,* 


Ctl  AFTER    XIV. 

1>ISL0CATI0NS  OF  THE  META(  AHPAL  BONES  (CARPO- 
METACARPAL AKTICULATIOXS) 

1 1.  Difilocations  of  the  Metacarpal  Bone  of  the  Thumb  Backwards. 

Mal*iAH3XE  has  seen  two  complete  dislocations  of  this  bone  backwards 
upon  the  trapezium,  and  he  mentions  two  other  cases  seen  by  Michon 
and  Bourguet,  rei*pectively.^  Other  sargeons  have  met  with  similar 
examples. 

*  Ftrgutaoo,  op.  cit.,  p.  190, 
»  EncIi^cd,  Sci.  and  Art  nf  Suri:  ,  Amer  od-,  IBof*,  p.  250, 

*  Mfli-^ritiiieuve,  Mnlgni^ni',  op.  cit.,  from  H^m.  de  la  Soc.  dt*  Cblryrg.^  t.  ii 

*  Despn^s,  BulK  de  la  Soc.  de  Chir,  de  PariB,  2«  nvril  «t  4  tuAi,  1S76. 

*  Richmond,  The  Lane*'!,  1870,  vol  L  p.  H44.     Poia&ott  op.  oil,,  p,  IKJO* 

*  Mnlguigrie,  op,  tit.,  \o\.  ii.  p>  728. 
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Causes. — Tliey  have  been  found  to  be  causeil  1i 
of  the  dist'il  extremity  of  tlie  thiitnb,  forcing  the  ii 
position  of  extreme  flexion;  and  ul:^)  by  b)ow8  receivc?fl  upon  the 
the  thumb,  forcing  it  into  an  opposite  direction.     In  ewjme  cslscb 
have  been  caused  by  blows  received  directly  upon  the  urttculatiati. 

Symptoms^ — The  symptoms  are  sufficiently  rleiir,  althon^jh  the  porf- 
tioii  of  the  thumb  is  not  always  the  same.  It  has  been  fonnd  perfw^tly 
straight,  without  any  inclination  either  way,  or  flexed  more  ur  b^Ms  \nifi 
th e  m  etacar pal  bon  e  al  80  i  ncl  i  n ed  i  n  w  ar ds  to wa rd  t  he  pa  1  m .  Th  e  ni  oii« >ni 
of  the  joint  are  interrupted,  and  the  proximal  extremity  of  the  mcl 
cai'pal  bone  riding  upon  the  back  of  the  tmpezium,  projects  jieiiHihtj 
this  direction,  and  the  trapezium  is  also  felt  unusually  prominent  um 
the  thenar  eminence.  The  overlapping  varies  from  a  lint-  or  tuo 
three-ipiartcrs  of  an  inch.  In  the  patient  mentioned  by  Bourgnet,  (he  li 
of  the  mctacarjpal  bone  almost  readied  tlie  styloid  process  of  the  radii 
Treatment. — Tlie  reduction  is  to  be  effected  by  extepsion  alone,  or 
extension  with  moderate  pressure.  In  tw*o  of  the  examples  repoi 
althongh  the  reduction  was  accomplished  very  easily,  the  <lisIoc44tion  wi 
reprodneed  when  the  extension  cciiscd,  and  it  became  necessary  to  appl 
splints.  Malgaigne  (Ud  not  observe,  in  the  ca«e  seen  by  him,  any 
tendency  to  displacement. 

In   the  case  of  Bourguet's  patient  the  reduction  was  never  accoio- 
pi i shell,  although  the  attempt  was  made  on  the  second  day  by  a  surgwi 
and  repeated  after  about  two  months  by  Bourgui 
himself. 

Fergusson,  who  has  met  with  several  of  the«c  Ji 
locations,  says  that  he  has  seen  even  a  $iplint 
roller  fail  of  keeping  tliese  bones  in  place. 

The  following  ia  the  only  example  seen  by  myj'flf: 
Charles  Flannigan,  tet.  27,  caused  an  ineouipletr 
backward  dislocation  of  this  bone  by  striking  a  maii 
with  his  clenched  fist.  It  was  never  treated  by  a 
surgeon;  and  altliough  it  always  projected  a  little, 
and  the  joint  was  so  loose  that  he  could  easily  pttdj 
it  into  place,  it  caused  him  no  inconvenience,  ami 
after  a  time  the  motions  became  as  free  as  in  the 
other  thumb. 

About  four  weeks  before  he  called  upon  me,  anJ 
twenty-five  years  after  the  first  accident,  he  wTHnduNl 
it  again*  He  was  then  employed  a^  a  stage-driver, 
and  was  fifty-three  years  old.  The  dishwation  wa« 
now  complete,  and  the  overriding  was  abtnit  one- 
quarter  of  an  inch.  The  thumb  w^as  nearly  stniigKv 
the  line  of  its  axis  being  nearly  parallel  wiili  tlml 

Gti.  of  Pster  Golden.     «^  ^^^^  ^*^"*^^^  ***"  *^^*^  forearm  or  only  slightly  fietett 

I  reduced  it  easily  by  extension,  and  applied  a  gut 
percha  splint,  but  I  have  never  seen  him  since,  and  do  not  know  thel 
result. 

Incomplete  backward  dislocations  of  the  metacarpal  bone  of  the 
seem  to  be  produced  by  the  same  causes  which  cause  complete  disl 
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I-  *}(  tilis  accident  are  sometimes  obscure,  owing  to  the  presence 

irrable  swelling,  arid  tliey  have  been  often  left  unreduced. 

In  order  to  the  accomplishment  of  the  reduction  it  will  be  necessary 

employ  extension,  while  at  the  same  moment  pressure  is  made  directly 

jMUi  the  displaced  extremitv:  and  to  maintain  it  in  place  a  splint  ami 

iidage  will  he  retpiired.     It  is  doubtful,  however,  whether  in  any  ca&e 

e  bone  can  be  mndc  i»>  ret;iin  so  comjjletely  iti*  original  position  as  not 

to  leave  a  perceptible  derorniity. 

Peter  Golden,  let.  l^j,  caused  a  partial  dislocation  of  this  bone  back- 
anls  by  a  blow  upon  the  back  of  the  distal  end.     Two  medical  men 
^hom  he  consulted  on  the  first  and  seventh  day  after  the  accident  failed 
to  recognize  the  displacement,     On  the  thirteenth  day  he  consulted!  me. 
The  projection  *tf  the  metacarpal  bone  was  now  quite  manifest,  the  swell- 
ing  having  in  a  great  wefisure  disappe^ired.     Having  secured  the  accom- 
panying photograph  {Fig*  309),  he  was  placed  under  the  influence  of 
ether,  and  the  reduction  easily  accomplished^  and  with  a  carefully  padded 
splint  of  gutta-percha,  which  inelude<l  a  portion  of  the  arm,  it  was  re- 
ined in  place.      At   the  end  of  six   or  eight   months   lie  w^as  again 
amined  by  me.     The  motions  of  the  joint  were  nearly  as  free  as  before, 
but  there  remained  a  sligl^t  prominence  of  the  metacarpal  bone. 

e^     il  2,  Dislocations  of  the  Metacarpal  Bone  of  the  Thumb  Forwards, 
J'robaldy   Sir   Astley  Cooper   bus  reference   to  an   accident   of    this 
character  when  he  says — speaking  of  Dislocation  of  the  Head  of  the 
Ifetacarpal  Bone  from  the  Trapezius — "•  In  the  case©  which  I  have  seen 
of  this  accident  the  metacari)al   bone  has  been  thrown  inwards,  l>etween 
the  trapezium  and  tbe  root  of  tlie  metacarpal  bone  supporting  the  fore- 
finger; it  forms  a  |irotubcrance  toward  tbe  palm  of  the  hand  ;  the  thumb 
K's  bent  backwards,  and  cannot  be  bn»uglit  toward  the  little  finger,"' 
Sir  Astley  does  not,  however,  refer  to  any  of  the  cases  wbich  he  has 
teen,  and  Xfalgaigne  says  he  has  not  met  with  such  a  case,  or  found  one 
recorded.     My  own  experience  and  observation  correspond  with  fbat  of 
Malgaigne  ;  altbough  I  must  confess  I  have  not  made  it  a  special  purpose 
to  look  for  examples  in  surgiciil  writ  in  gs, 
I  One  can  never  call  in  question  tbe  accuracy  of  Sir  Astley  Cooper's 

^_»lAtements,  as  to  what  he  professes  to  have  seen,  however,  and  I  shall, 
^teierefore,  add  what  he  has  said  of  the  mode  of  reduction.     *'  For  the 
^Bicility  of  reduction,  as  the  flexor  muscles  are  made  strcmger  than  the 
^^xtensors,  it  is  best  to  incline  the  thumb  toward  the  pnhn  of  tbe  hand 
^during  the  time  extension  is  making,  and  thus  the  flexoi-s  biH:ome  relaxes! 
and  their  resistance  diminished.     The  extension  must  he  steadily  and  for 
a  considenible  time  supporte*!,  as  no  sudden  violence  will  effect  the  reduc- 
tion.    If  the  bone  cannot  be  reduced  by  simple  extension*  it  is  best  to 
leave  the  case  to  the  degree  of  recovery  which  nature  will  in  time  pro- 
tluce,  rather  than  divide  the  muscles,  or  inui  any  risk  of  injuring  the 
nerves  and  bloodvessels,*' 
^K    Yidal  (dc  Cossisi)  saya  he  met  with  an  incomplete  forward  dislocation^ 

^B   *  Sir  Astley  Cwp^r's  TrOMlij^**  on  Dislocfllionf ,  und  on  Fractiitt?*  of  Uie  Joinii,  2d 
^■lODdoii  ed,,  IS'JS.  p,  o2ti. 
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wliicli  hv  rednLTtl  rwitlily,  but  tlie  ])atieijt  renjove<l  the  *h 
ilislocution  wui?  reprotkced,  and  tlie  ^^lu^  \Mi^  not  agjifn 


^  3.  Bi&locatioES  of  the  Metacarpal  Bones  of  the  Fiiigeit, 

ExsmjpU*i<  of  these  ut-cideiits  are  so  rare  that  uo  attemyit  will  hv  mm^r 
to  estaldisii  .systematically  the  caui<eii»  6yio|»loi«8,  or  treatment.  Sucb 
exMoiples  us  I  have  found  recorded,  or  as  have  come  under  ray 
observation,  will  be,  however,  briefly  related. 

Bishratwns  of  the  Metacarpal  Bones  of  the  ftn^ers  BaehtardiA 
Roux  lia,s  recorded  ooe  complete  di8loeation  of  tlie  ftecond  metacA 
l*one  upon  the  os  mu^nnin,  cauneil  by  aii  explosion  in  a  mine.     It ' 
rethaed  liy  pressure  and  exteiusiou,  but  could  oidv  be  retained  in  plj 
when  the  band  was  flexed.     The  patient  died  on  tlie  tenth  day, 
diagnosis  was  verified  by  the  autopsy. 

The  remaining  backward  dislocations  of  the  metacarpal  bone« 
fingers,  and  nil  otiiers  that  I  have  found  recorded,  were  incomplctt\ 
were  generally  produced  by  striking  with  the  clenchc*d  fist.     I  will  tni 
tion  a  few  of  several  cases  which  have  come  under  uiy  notice. 

In  April,  1849,  Stephen  Petei*son,  «et  24,  wa.s  admitted  int/> 
Buffalo  Hospital  of  the  Sistei-s  of  Charity,  with  a  ]»artial  dislocati 
backwards  of  the  proximal  ends  of  the  metacarpal  bonea  of  the  iad 
and  great  fingers  of  the  right  hand  :  produced,  as  he  affirms,  by  strikij 
a  man  with  his  clenched  fist,  about  one  year  previous.  He  says  thatl 
called  upon  a  surgeon  inmiediately^  hut  he  was  unable  to  keep  the  M 
in  place.  The  projection  wus  very  manifest  at  the  time  of  mj*  examiJ 
tion,  and  the  hand  had  never  recovered  the  power  of  giiisping  ' 
firmly. 

During  the  same  yeaf  I  fonnti  in  the  hospital  a  precisely  similar  < 
in  the  person  of  Francis  McCoit,  jet.  32,  a  sailor,  which  had  occur 
fonr  yeai^  before,  in  consequence  of  a  blow  given  with  his  fist, 
same  bones   were  partially  displaced    backwards,  and    remained  hj 
duced.     This  man  had  also  consulted  a  surgeon  soon  aflor  the  inja 
w^as  received. 

In  both  of  the  above  examples  I  institute<l  a  careful  examinati^ti  1 
determine  whether  it  was  not  the  bunes  of  the  cai^pus  which  were  thil 
displaced  ;  hut  the  result  was  corichisivc  as  to  the  nature  of  the  mx*\*h' 
and  I  have  obtained  casts  of  both,  in  order  to  illustrate  partial  thslo 
tions  of  the  metacarpal  bones. 

In  1S66  I  met  with  a  similar  case,  except  that  the  metacarpal  hone! 
the  index  finger  was  alone  dislocated,  at  Bellevue  Hospital,  in  a  won 
28  years  of  age,  caused  by  falling  upon  her  hand  with  the  fingei*  clo 
Reduction  was  easily  eflccted. 

The  following  exain|de  of  dislocation  of  all  the  metacarpal  l»n<l 
except  that  of  the  thuud>,  is  prol)ably  without  a  parallel.  Corf»oral 
rigan,  at  the  buttle  of  Fredericksburg,  Dec.  1-3,  1862,  while  holding  \n3 
gun  at  '*  ready  ''  was  hit  by  a  bid  I  on  the  back  and  ulnar  side  of  Ids  left 
hand,  the  ball  traversing  the  I*ack  of  the  hand  between  the  last  mw  of 

^  Vidftl  (de  Ca!>!?i^jt  Tniite  de  Paih.  Kxt,  Sd  Pftina  fed,,  vol.  Vu  p-  664. 
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carpal  bones  and  the  skin,  and  emerging  on  the  radial  side,  sending  the 
carpal  bones  forwards  and  dislocating  the  metacarpal  bones  backwards. 
Great  swelling  ensued,  and  the  nature  of  the  accident  was  not  known  for 
some  months.     When  I  examined  the  hand,  five  years  later,  the  dis- 

51acement  was  very  conspicuous ;  no  fragments  of  bone  had  ever  escaped. 
'he  motions  of  all  the  fingers,  except  the  index  and  little  fingers,  were 
unimpaired. 

Disloeations  of  the  Metacarpal  Bones  of  the  Fingers  Forwards. — 
According  to  MaJgaigne,  Bourguet  met  with  a  forward  dislocation  of  the 
metacarpal  bone  of  the  index  finger,  caused  by  a  great  force  applied  to 
the  back  of  the  hand  near  the  carpus.  Reduction  was  effected  by  exten- 
sion and  pressure.  With  the  aid  of  splints  it  was  retained  in  place,  and 
a  cure  effected. 

The  following  case  of  forward  dislocation  of  the  second  metacarpal 
bone  at  its  proximal  end  has  been  reported  to  me  by  J.  Marsh,  Asst. 
Surg.  U.  S.  A. : 

On  the  1st  of  April,  1868,  Corporal  Charles  C,  set.  25,  was  struck 
accidentally  on  the  back  of  his  right  hand  by  a  hammer  weighing  seven 
pounds.  The  hand  was  at  the  time  firmly  clenched,  and  covered  with  a 
buckskin  glove.  The  blov  was  received  obliquely.  Dr.  Marsh  saw  him 
half  an  hour  after  the  accident.  A  marked  depression  existed  on  the 
back  of  the  hand,  corresponding  to  the  proximal  end  of  the  bone,  and 
from  this  point  a  gradual  elevation  of  the  bone  could  be  traced  to  its 
natural  level  at  the  distal  end.  On  the  palm  of  the  hand  the  displace- 
ment was  equally  manifest.  In  this  position  it  was  fixed,  and  seemed 
immovable.  It  was  easily  and  quickly  reduced,  however,  by  making 
extension  from  the  fingers,  while  at  the  same  moment  pressure  was  made 
by  the  thumb  in  the  palm  of  the  hand.  It  returned  to  its  place  with  the 
usual  sensation  accompanying  a  reduction  of  a  dislocation,  and  the  de- 
formity at  once  disappeared ;  a  ball  of  tow  was  now  placed  in  the  palm 
of  the  hand,  and  secured  there  by  a  roller.  On  the  13th  of  April  he 
returned  to  duty,  but  his  hand  did  not  acquire  its  full  strength  for  some 
time  longer. 


CHAPTER    XY. 

DISLOCATIONS  OF  THE  FIRST  PHALANGES  OF  THE  THUMB 
AND  FINGERS  (METACARPO-PHALANGEAL). 

i  1.  Dislocations  of  the  First  Phalanx  of  the  Thumb  Backwards. 

This  bone  may  be  dislocated  backwards  or  forwards,  but  more  fre- 
quently the  dislocation  is  backwards.  I  have  met  with  the  backward 
dislocation  ten  times. 

Causes. — The  backward  dislocation  is  occasioned  generally  by  a  fall 
or  blow  upon  the  distal  end  and  pjilmar  surface  of  the  thumb. 

Symptoms. — I  have  found  the  two  phalanges  in  the  same  axis  with 
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Dielociktion  of  tbo  first 
pho.lii.nx  of  Lbe  tbamb 
bftokwarda. 


the  metncarpfil  booe  at  lea^t  twice;    that  18,  neither  fleated  n<>r  uhe 
backwariis  ;  but  in  most  of  the  Qiises  the  tirst  phalanx  inclines  backiiiii 
upon  the  mctacai*pal  bone,  and  the  ^eeond  phalao 
h  flexed  upon  the  first,  as  seen  in  tT       ' 

Treatment. — The  reduction  is  Sfj 
cent  Cfi^es,  accomplished  with  great  \t^^>^  a^ 
following  examples  will  illustrate  : 

A  servant  girl,  vQi,  25,  fell  down  a  flight 
steps  Nov.  15,  1850,  striking  upon  the  inside 
her  ri^ht  hand  and  thumb.     When  I  snw  her,  on 
a  few  minutes  afterwnrds,  I  found  the  fir^t 
huix  stantiing  back  almost  at  a  right  angle  irith 
inetarMvpal    bone,   arnl    tbe   second    phalanx 
Jiexed  to  a  riglit  angle  with  the  first,     AasidWHll 
my  pupiU  Mr»  Boardman,  the  reduction  wai5i  eSecfi 
in  about  twenty  second>i,  by  bending  the  fir^t  ph 
lanx  farther  back,  and  at  the  same  moment  pri 
ing  the  proximal  end  of  this  phalanx  for      ^ 
the  direction  of  the  joint.     Without  employing  great  force,  the  re 
took  pbice  suddenly  jiml  with  a  snap.     Very  little  swelling  follower!,! 
in  three  weeks  she  was  able  to  use  her  needle  without  inconvenience. 

Michael  Wolfe,  tet.  35,  fell  from  a  height^  causing  a  fracture  of  1 
left  iirm.  and  n  dislocation  of  his  right  thumb  backwanls.      I  saw  hij 
within  two  hours  after  the  accident.     The  thumb  was  much  swollen,  i 
its  position  the  same  as  in  the  case  just  described.     Although  Wolfe  ' 
a  strong,  muscular  man,  the  reduction  was  accomplished  in  a  few  secood 
by  applying  over  the  la^t  phalanx  the  Indian  toy  called  a^^puzsle 
and  making  extension  in  a  straight  line,  while  an  assistant  made  couni^ 
extension  from  the  hand  and  wrist.     The  use  of  the  joint  was  soon  mH 
pletely  restored, 

Exaijjples,  however,  are  constantly  occurring,  which  are  only  n^lneil 
after  long-eontinued  and  painful  efforts^  <»r  which,  indeed.   <: 
exhaust  the  ]>atience  and  balHe  the  skill  c^f  the  most  experit-ij^t... 
geons, 

Mary  J.  S.,  let,  *23,  fell  upon  her  right  hand  with  her  fingen* 
thumlj  extended,  in  September,  1853,  and  dislocated  this  bone  back 
wnrds.  A  young  surgeon  jittempted  to  reduce  the  dislocation  half 
hour  after  the  accident,  by  the  same  nianceuvre  adopted  by  tiivs« 
successfully  in  the  case  of  the  servant  girl,  only  that  he  maiie  rite 
sion  upon  the  last  phalonx  at  the  same  moment.  The  surgeon  believa 
that  ihe  bone  was  leduced,  but  one  week  later  he  found  it  displscetl^ 
and,  as  he  believes,  rcdueeil  it  again.  The  same  thing  occun*ed  a  ihirJ 
time. 

Six  months  after  this,  the  girl  consulted  me  to  ascertain  what  could 
be  done  for  her  relief.  The  tlniml>  occupied  the  usual  position,  nud 
a«lniitte<l  of  no  motion  except  at  the  carpo-metacarpid  articulation. 
In  May,  1^J48,  having  been  called  ti>  see  G.  H.,  who  had  attc 
suicide  by  cutting  his  throat,  my  attention  wa,s  arrested  by  the  ai 
ance  of  his  left  thumb,  and  which  I  found  to  be  occa^^ioncd  ny  an 
ancient  dislocation  of  the  first  phalanx  Ijackwardv,     Tbf  nfrid.-m  La«l 


riBST    PHALANX    OF    THE    THUMB    BACKWABDS. 


797 


occiirriMl,  he  iifterwartk  told  rae,  twelve  years  before,  in  confte(|uenee  of 
m  fiill  ^vhile  wrestling.  A  very  respeetable  eountry  J<argeuii  wjls  <*alle<l» 
ami  mritie  three  several  attempts  to  reduce  it,  but  failetL 

The  several  bones  of  tlie  thumb  occupied  their  usual  positions,  that 
in  to  my,  the  positions  which  they  usually  oceupy  in  thi*  dislocation, 
yet  noiwitlistanding  the  almost  complete  iinchylosiH  of  the  phahnigeal 
nrtiealation'^,  and  the  awkward  encruaehnient  of  the  distal  end  *ti  the 
melanirpal  bone  upon  tlie  paluu  the  hand  was  (juite  useful. 

In  September^  1>?<J4,  I  found  in  my  service  at  the  Charity  Hospital 
(Blaekvreirii  Island),  New  York,  an  nnre<luced  dislocation  of  this  kind 
in  a  girl.     The  surgeons  had  trie<l  to  redoee  it,  but  had  faileib 

On  the  -5th  of  July,  1857,  Catharine  Ernst  was  brought  to  me^  by 
her  parents,  h«ving  a  dislocation  of  the  first  phalanx  t»f  the  right  hand, 
which  hail  already  existed  sorae  days,  and  upon  which  several  unsuc- 
C€s*iful  attempts  at  reflnctinn  had  been  made.  The  dislocation  was 
buck  wards,  but  the  phalanges,  instead  of  standing  at  an  acute  or  right 
angle  with  each  other  and  with  the  metacarpal  bi*ne.  as  is  usually  the 
auM?,  were  in  a  straight  line  with  each  other  and  paraliel  with  the  ineta- 
earf)td  bone.  Whether  this  phenomenon  existed  from  the  first,  or  wa« 
due  to  the  efforts  already  made  at  reduction,  I  could  not  determine,  but 
the  same  thing  has  been  notici^l  occasionaHy  by  other  surgeons.  The 
first  phalanx,  moreover,  insteatl  of  being  places!  diiec^tly  behind  the 
metacarpal  bone,  occupied  a  position  upon  its  back  a  little  to  the  radial 
.tide  of  the  centre. 

During  i|uite  half  an  hour  1  made  continued  and  varied  attempts  to 
r<Hlure  the  bone,  by  extension,  by  tV>rced  dorsal  flexion,  an<l  by  pressing 
the  upper  eiul  of  the  finst  phalanx  in  the  direction  of  the  joint  while 
pressure  was  made  against  its  lower  end  so  as  to  bring  it  into  dorsal 
flexion,  and  finally  by  calling  to  my  aid  the  **puxzlo"  and  chlorofoma, 
but  all  to  no  purpose. 

One  week  later  I  repeated  these  efforts,  and  with  no  better  success. 
The  parents  j»eremptorily  refuse<l  to  allow  mt-  to  cut  the  lateral  liga- 
njent%  or  flexor  tendons,  si:>  the  bone  remains  unreduced. 

In  the  following  case  the  relative  position  of  the  bones  was  the  same 
]is  in  the  preceding  case,  but  the  reduction  was  not  difficult : 

Bernard  Law^ler,  ^lH.  10,  was  admitted  to  Bellevue  Hospital,  in  Janu- 
ary, 1804,  with  a  fracture  of  the  feinur  and  other  severe  injuries. 
The  dislocation  of  the  tliunilj  wius  not  noticed  until  the  ninth  day.  The 
reiluetion  was  then  easily  accompliMlie<l,  in  presence  of  the  class  of  med- 
ical studentii,  by  forced  backward  flexion. 

Surgical  writers  have  recorded,  from  time  to  time,  a  great  many  cases 
in  which  it  has  been  found  diflicidt  or  impossible  to  effect  reduction  ; 
and  it  is  asserted  upon  tlie  authority  of  Bromfield,  ijuoted  by  Hey.  tbiU 
the  extending  force  has  been  increiised  to  such  an  lunount  as  to  tear  off 
the  last  phalarKx  witliout  having  succec^ded  in  reducing  the  first ;  but 
while  surgeons  have  united  in  their  te^stimony  as  to  the  exceeding  obsti- 
niu'V  of  a  large  proportion  of  these  dislocations,  they  are  far  from  being 
agreed  a>i  to  the  source  of  the  difficulty. 

Sir  Astley  Cooper  find.^  a  sufficient  explanation  in  the  six  short  and 
jxiwerful  muscles  which  are   inserted  into  the  first  and  hist  phalanges. 
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Clove-hitch. 


Fig.  811.  and  especially  in  the  flexors.*     Hey  l^ 

lieves  ^e  resistance  to  be  in  the  late»^ 
ligaments,  between  which  the  lower  end  « 
the  metacarpal  bone  escapes  and  becoiD^ 
imprisoned.  Ballingall,  Malgaigne,  Ericb- 
sen,  and  Yidal  (de  Cassis)  thinJc  the  m- 
tacarpal  bone  is  locked  between  the  two 
heads  of  the  flexer  brevis,  or  rather  be- 
tween the  opposing  sets  of  muscles  which 
centre  in  the  sesamoid  bones,  as  a  button 
is  fastened  into  a  button-hole.  Faillooi* 
Lawrie,  Michel,  Leva,  Blechy,  Roser,  and 
Hueter  aflSrm  that  the  anterior  ligament, 
including  a  portion  of  the  capsule,  being 
torn  from  one  of  its  attachments,  fells  be- 
tween the  joint  surfaces  and  interposes  an  effectual  obstacle  to  redaction. 
A  case  of  compound  dislocation  is  recorded,  in  which  Esmarch  saw  the 
capsule  in  this  position,  and  button-holed  upon  the  distal  end  of  the 
metacarpal  bone."  Dupuytren  ascribes  the  difficulty  to  the  altered  rela- 
tions of  the  lateral  ligaments,  which  are  naturally  parallel  to  the  aiis  of 
the  metacarpal  bone,  but  which  are  now  placed  at  a  right  angle ;  to  the 
spasm  of  the  muscles,  and  to  the  shortness  of  the  member,  in  consequence 
of  which  the  force  of  extension  has  to  be  applied  very  near  to  the  sett 
of  the  dislocation.  Lisfranc  found  in  an  ancient  dislocation  the  toidon 
of  the  long  flexor  so  displaced  inwards  and  entangled  behind  the  extrem- 
ity of  the  bone  as  to  prevent  retluction.  Esmarch  met  with  a  similar 
case,  in  which  he  opened  the  joint  and  replaced  the  tendon,  with  a  satis- 
factory result.^  Deville  discovered  in  an  autopsy  a  similar  displacement 
of  this  tendon  outwards.     Wadsworth  has  made  the  same  observation.* 


Fig.  312. 


Sir  Astley  Cooper's  method  of  reducing  dislocations  of  the  thumb,  with  palieyf* 

The  modes  of  reduction  practised  and  recommended  by  these  different 
surgeons  are  as  diversified  and  irreconcilable  as  their  views  of  themec"" 
anism  and  pathological  anatomy  of  the  accident. 

Sir  Astley  Cooper  recommends  that  extension  shall  be  made  bj  ^^^' 
ing  the  thumb  toward  the  palm  of  the  hand,  to  relax  the  flexor  m^^^^ 

^  Lawrie,  of  Glasj^ovv,  says  that  Sir  Astley,  in  a  conversation  with  him,  decUrw 
that  the  **  sesamoid  bones"  were  the  sources  of  the  difficulty.  See  Am.  Journ.  ^^• 
Sci  ,  vol.  xxii.  p  230,  with  observations  and  experiments  by  Lawrie. 

2  Esmarch,  Berliner  Klinische  W<K?hensch.,  1876,  No.  44"] 

»  Ibid. 

♦  Wadsworth,  Am.  Med.  Times,  Feb.  13,  1864,  p.  77. 
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m  much  as  fxsssible,  and  then,  by  fiistetiing  a  olovo-hltch  upon  the  first 

phalanx,  pieviou?^ily  eovercnl  with  ti  piece  «>f  soft  leather,  tlie  extension 

is  to  he  continued,  nirl}'  inclining  the  tfimnb  a  little  inwards  toward  the 

pahn  of  the  hamL     If  tl)e>e  ioean5  fail  after  having  been  continued  a 

considerable  length  of  time,  he  advisee  that  a  weight  shall  be  suspended 

to  the  tbumh,  passing  over  u  j>ulley.     Finally,  in  the  event  of  the  finhire 

of  this  method  also,  Sir  Astlev  thought  that  no  further  attempt  should  he 

'     and  especially  that  m>  operation  for  the  division  of  these  parts  is 

ijd>le. 

Lizui^  and  Pirrie  adopt  the  views  of  Sir  Astley  with  little  or  no  c|uali- 
fictttion. 

Charles  Bell  proposed  flexing  the  joint,  employing  at  the  t^ame  time 
pressure;  and  in  obstinate  ea-scs  he  advised  subcutaneous  section  of  the 
lateral  ligaments  with  a  small  knife,  a  method  which  has  since  been  prac- 
tiaed  successfully  l>y  Liston,  lleinhardt,  (libson,  of  riiiiadelphia,  Parker, 
of  New  York,  myself,  and  others,  Syme  and  Lizars  justify  the  practice 
in  certain  C9&e»>  In  one  case  which  has  come  under  my  notice,  after 
faiUug  to  effect  reduction  liy  the  usual  methods^  1  succei^ded  promptly 
after  cutting  one  lateral  ligament ;  and  iu  the  second  ciwse  I  only  suc- 
ceeded after  cutting  both  lateral  ligaments. 

Roser,  from  his  ex|teriments  n(>on  the  cadaver,  concludes  that  the  dis- 
locates! phalanx  must  first  be  bent  forcibly  backwards,  or  into  the  [tosi- 
tion  termed  by  some  writers  dorsal  flexion,  so  as  to  throw  the  head  of  the 
jihalanx  forwards  upon  the  articulating  surface  of  the  metacarpal  bone. 
Parker,  of  New  York,  in  his  notes  to  the  American  edition  of  Samuel 
Cooper  s  work,  recommend**  the  same  procedure. 

Vidal  (de  CasaLs)  recommends  also  that  the  extension  should  be  niade 
first,  backwards,  so  an  to  increase  the  displacement  of  the  lirst  phahiujc 
in  this  ilirection,  and  to  throw  forwards  its  articular  surface  in  the  direc- 
tion of  the  articular  surface  of  the  metAear[>al  bone* 

Hneier  believes  thai  if  this  method  fails,  when  combined  with  some 
1-  Mild  lateral  motion,  no  other  is  likely  to  succeed,  and  he  then 

IV I  ■  •  -ection*      He  has,  however,  himself  in  all  cases  been  able  to  effect 

reiiuction,  but  the  diffieulty  has  been  to  maintain  it,  owing  to  the  inter- 
position of  the  capsule:  and  in  such  cases  he  has  reduced  the  dislocation 
and  then  applied  a  phtster  bandage,  grasping  the  splint  and  thumb  with 
his  hand  until  the  pla^iiter  wa^  hard,  and  leaving  it  undisturbed  for  four- 
teen days,  at  the  eml  of  which  time  he  has  foun<l  that  the  l>ones  WMuld 
remain  in  place  witliout  the  aid  of  tlie  splint*  lie  believes  that  the  inter- 
posed ligament  has  been  in  the  meanwhile  absorbed.  To  ine  it  seems 
quite  certain  that  with  the  capsule  thus  interposed,  permanent  anchylonis 
must  be  the  final  result,  even  though  it  might  be  possible  to  retain  the  dis- 
located surfaces  in  apposition,  and  that  rejection  would  be  preferable. 

This  method,  namely,  dorsal  flexion,  as  the  first  and  most  essential 
|Hirt  f»f  the  manoeuvre,  seems  to  have  met  with  more  general  approval 
than  any  other,  and  the  following  observations,  made  by  the  late  Reuben 
I>.  Mussey,  of  Cincinnati,  illustrate  the  general  practice  among  Ameri- 
can surgiH3ns  at  this  day : 

*'  I  tilt  the  dislocateti  phalanx  up  until  it  stands  upon  its  articulating 
€Qd,  place  both  forefing^  eo  ftfl  to  hold  it  in  that  position,  and  at  the 
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same  time  press  against  the  distal  extremity  of  the  metacarpal  bon^^ 
make  firm  pressure  with  the  thumbs  against  the  base  of  the  didocBted 
phalanx,  and  slide  it  into  its  place,  which  can  generally  be  accomplished 
with  ease. 

''More  than  twenty-five  years  ago,  the  chairman  of  this  committee, 
from  attention  to  the  mechanism  of  the  metacarpo-phalangeal  joint  of  the 
thumb,  convinced  himself  that  the  principal  impediment  to  the  reductioD 
of  the  first  phalanx  from  backward  displacement  is  the  short  flexor  of 
the  thumb,  between  the  two  portions  of  which  (lying  close  together  where 
they  are  fastened  to  the  sesamoid  bones)  the  head  of  the  metacarptl 
bone  has  been  thrust,  the  contracted  part  or  neck  of  this  bone  lying 
firmly  grasped  by  them.  Fifteen  years  ago,  a  case  occurred  of  this  dis- 
location which  he  could  not  reduce  in  the  ordinary  way.  A  subcotane- 
ous  division  of  one  of  the  heads  of  this  muscle  was  made  with  an  ins 
knife,  and  the  reduction  was  accomplished  with  the  greatest  ease. 

'*  Last  year  another  case  occurred,  in  which  we  failed  of  reduction  bj 
Dr.  Crosby's  method,  which  we  believe  to  be  the  best,  and  the  subcih 
taneous  division  of  both  heads  of  the  muscle  was  made,  and  the  ^eda^ 
tion  instantly  efiected.  The  punctures  were  covered  with  collodion,  ind 
the  thumb  supported  by  a  splint.  As  the  patient  was  intemperate,  entire 
abstinence  from  liquor  and  the  adoption  of  a  light  diet  were  enjoined. 
Neither  pain  nor  inflammation  followed,  and  a  month  afterwards  the  joint 
had  free  motion.  After  the  intemperate  and  irregular  habits  were  re- 
sumed, the  joint  in  a  few  weeks  was  found  anchylosed.  In  these  ca.s<», 
the  knife,  in  the  subcutaneous  operation,  was  carried  down  to  the  meta- 
carpal bone,  so  far  behind  its  head  as  to  preclude  the  possibility  <>f  ini>- 
taking  the  lateral  ligaments  for  the  muscles.  The  ligaments  are  ven' 
short,  and  inserted  close  to  the  articular  surfaces,  and  are  probably.  «»ne 
or  both,  niptured  in  this  dislocation.**^ 

Dr.  J.  P.  Batchelder,  of  New  York,  in  a  paper  read  before  the  Se* 
York  Medical  Association  in  1856,  says:  *'The  surgeon  should  take 
the  metacarpal  portion  of  the  dislocated  thumb  between  the  thumb  and 
finger  of  one  hand,  and  flex  or  force  it  as  far  as  may  be  into  the  palm 
of  the  hand,  for  the  purpose  of  relaxing  the  muscles  connecte<l  with  the 
proximal  end  of  the  phalanx,  particularly  the  flexor  brevis  pollicw.  He 
should  then  apply  the  end  of  the  thumb  of  his  hand  against  tluMlisplaced 
extremity  of  the  dislocated  phalanx,  for  the  purpose  of  forcing  it  down- 
wards, and  at  the  same  time  grasp  the  displaced  thumb  with  his  other 
hand,  and  move  it  forcibly  backwards  and  forwards,  as  in  stron«:ly  f«>rcw 
flexion  and  extension,  the  pressure  against  the  upper  extremity  of  the 
first  phalanx  being  kept  up.  In  this  way  the  dislocated  bone  maj  he 
made  to  descend,  so  as  to  be  almost  or  (juite  on  a  line  with  the  articu- 
lating surface  of  the  metaairpal  bone,  when  the  thumb  may  be  forcibly 
flexed,  and,  if  it  be  not  reduced,  as  forcibly  extender!,  and  l^rought 
backwards  to  a  right  angle  with  the  metacarpal  bone  ;  when,  if  the  down- 
ward pressure,  with  the  thumb  placed  as  before,  directed  for  that  pur|H)?e, 
has  been  continued  (which  thumb,  by  maintaining  its  position,  act^  ^  * 
fulcrum,  as  well  as  by  its  pressure),  the  bone  will  slip  into  its  place,  a"'' 

^  Mussey,  Trans.  Amer.  Med.  xVssoc.,  vol.  iii.  p.  357,  1850. 
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the  rt»ductic>ii  fie  elTei'ted  in  less  time  than  has  been  spent  in  describing 
th<»  jtrocfss,'*' 

Six  successive  cases  of  treatment  by  tlii**  inetbod  are  mentioned  in  the 
American  Joitnial  of  Mediva}  Sckut'cs  for  Api'il,  1H58;  one  bj  Kick- 
ftrd,  one  by  Morgan^  two  by  Cutter,  and  two  by  Crosby.  I  have  also 
once  succeeded  by  the  same  method. 

By  tho«e  who  have  regarded  extension  as  an  important  element  in  the 
reduction,  various  instruments  have  been  devised  for  the  purpose  of  ob- 
taining a  secure  hohl  upon  the  dislocatetl  member.  Sir  Astley  Cooper, 
a*  we  have  already  seen,  recommended  the  sailor's  clove-hitch;'  Lawrie 
advise*?  that  the  thumb  shall  be  thnist  into  the  open  handle  of  a  lai'ge 
door-key;*  Churriere  »nd  Luer,  of  Paris,  have  each  irivente^l  forceps,  so 
constructed  with  the  fenestra  and  straps,  that  wlien  the  hhnies  are  closed 
the  member  is  held  very  firmly  in  its  grasp.  Richurd  J.  Levis,  of  Phila- 
delphia, recommends  ''a  thin  strip  of  hard  wood,  about  ten  inches  in 
length,  and  one  inch,  or  ratlier  more,  in  width.  One  end  of  the  piece  is 
perforateil  with  six  or  eight  holes.  The  opposite  end  is  partly  cut  away, 
forming  a  projecting  pin,  and  leaving  a  shoulder  on  each  side  of  it. 
Toward  this  end  of  the  strip,  a  sort  of  handle  shape  is  given  to  it,  so  aa 

Fio.  sia. 


L«ris'B  instmutent  (or  redaotion  of  diitooationi  of  fiogers  or  the  thumb. 

to  insure  a  secure  grasp  to  the  opemt<n%  Two  pieces  of  strong  taj^e  or 
other  matcriaU  about  one  yard  in  length,  are  prepared.  One  of  these 
is  passed  through  the  holes  at  the  ends  of  the  strip,  leaving  a  loop  on 
'  Wie  side.  1'he  other  tiipe  is  passed  through  another  pair  of  holes,  ac- 
Drding  as  it  may  be  a  tluunb  or  a  finger  to  which  it  is  to  be  applied,  or 
iod  to  suit  tiie  length  of  the  finger,  leaving  a  similar  loop.  If  a  dis- 
fited  thumb  is  to  be  actetl  on,  the  second  tiipe  should  be  passed  through 
the  holes  nearest  the  first.  The  ends  of  each  separate  tape  are  th<'n  tied 
together- 

''To  apply  tliis  apparatus,  the  finger  is  passed  through  the  loops.  The 
lot^f/  nearest  the  first  joint  is  then  tightene<l  by  drawing  on  the  taj>e,  which 
is  then  brought  along  the  strip  to  the  opposite  end,  across  one  of  the 
shrui biers,  and  secured  by  winding  it  firmly  around  the  projecting  pin. 
The  other  tape  is  tightened  in  a  like  manner,  crossing  the  other  shoulder, 
and  winding  aroiintl  the  pin  in  an  opposite  direction,  when,  for  security^ 
the  ends  of  the  tapes  are  finally  tied  together."* 

1   Bntchelder,  N«?w  Ycrk  Jovirti    Med.,  May.  1856,  p.  840. 

*  Op.  cU.,  p   5«il  ;  ftUo  Br«ton  Med.  oad  Surg.  Journ.,  Oct.  1,  1S67. 

*  Lfiwrk*,  Ainer  .Innni    Mi^d  Stu  ,  v»*K  xxii,  p.  22ft. 

*  LcvU,  Amer.  .Jonrn.  Med.  Sci.,  Jan.  1867,  p.  02. 
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This  apparatus  enables  the  operator  to  apply  both  extension  and  flexion 
or  leverage  in  any  direction.  The  proximal  end  of  the  phalanx  may  be 
lifted,  or  even  rotated  so  as  to  allow  one  side  of  the  bone  to  approach  the 
socket  before  the  other. 

Malgaigne  describes  an  apparatus  invented  hj  KirchoflF,  which  is  voy 
similar  to,  yet  not  quite  so  complete  aa  this  of  Levis. 

Fig.  814. 


Levis's  instrument  applied  to  the  first  finger. 

In  the  April  number  of  thB  Buffalo  Medical  Journal^  for  1847, 1  have 
described  an  instrument,  or  rather  a  toy,  in  my  possession,  which  I  sug- 
gested might  be  useful  for  the  purpose  of  making  extension  upon  dislo- 
cated fingers ;  and  which,  as  will  be  seen  by  a  reference  to  one  of  the 
cases  already  reported  in  this  chapter,  I  have  since  applied  successfully. 
It^^is  made  by  the  Indians,  and  may  always  be  obtained  during  the  wate^ 
ing  season,  at  the  Indian  toy-shops  at  Niagara  Falls.  The  Indians  caD 
it  a  "puzzle,'*  and  know  no  other  use  for  it  than  to  fasten  it  upon  the 
thumb  or  finger  of  some  victim,  and  then  pull  him  about  until  he  begs  to 
be  released. 

Fig.  316. 


Indian  **  puzzle,"  employed  for  the  reduction  of  dislocations  in  small  joints. 

The  "puzzle'*  is  an  elongated  cone  of  about  sixteen  or  eighteen  inchff 
in  length,  made  of  ash  splittings,  and  braided;  the  open  end  of  the  cone 
being  about  three-fourths  of  an  inch  in  diameter,  and  the  opposite  e»l 
terminating  in  a  braided  cord.  When  applied  to  the  finger,  it  is  slipp**^ 
on  lightly,  forming  a  cap  to  the  extremity,  and  to  half  the  length  of  the 
finger,  but  on  traction  being  made  from  the  opposite  end,  it  fastens  itself 
to  the  limb  with  a  most  uncompromising  grasp.  If  constructed  of  ap- 
propriate size  and  of  suitable  materials,  it  becomes  the  more  securek 
fastened  in  proportion  as  the  extension  is  increased;  yet  applying  its*" 
equally  to  all  the  surfaces,  it  inflicts  the  least  possible  pain  and  injo^J 
upon  the  limb.  When  we  wish  to  remove  it,  we  have  only  to  cease  pull- 
ing, and  it  drops  oft*  spontaneously.  ^ 

Dr.  Holmes  says  that  the  same  instrument  is  made  by  the  Indians  of 
Maine,  and  that  several  years  ago  Dr.  Davis,  of  Portland,  brought  ^^^^ 
to  Boston,  and  showed  it  to  the  Society  for  Medical  Improvement,  sug- 
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resting  that  it  might  be  used  for  the  same  purpose  which  I  have  recom- 
nended.^ 

Finally,  in  some  compound  dislocations  it  would  be  better  not  to  attempt 
he  reduction  of  the  dislocation  until  resection  has  been  practised. 
Samuel  Cooper  relates  a  case  in  which  the  reduction  was  followed  by  in- 
lammation  and  death  within  a  week  after  the  accident,  and  Norris,  of 
Philadelphia,  mentions  an  instance  which  came  under  his  observation, 
rhere  violent  inflammation  and  tetanus  followed  the  reduction.^  Roux, 
Svans,  Wardrop,  Gooch,  Sir  Astley  Cooper,  and  many  other  surgeons, 
lave  practised  resection  successfully  in  these  accidents,  and  have  added 
iheir  testimony  in  favor  of  this  mode  of  procedure. 

I  2.  Dislocationfl  of  the  First  Phalanx  of  the  Thumb  Forwards. 

Up  to  the  present  moment,  I  have  met  with  but  two  examples  of  this 
dislocation,  while,  as  has  been  already  stated,  the  backward  dislocation 
has  been  seen  by  me  ten  times. 

Horace  Kneeland,  of  Rochester,  N.  Y.,  aet.  24,  dislocated  the  first 
phalanx  of  the  right  thumb  forwards,  by  striking  a  man  with  his  clenched 
fist ;  the  force  of  the  blow  being  received  upon  the  back  of  the  second 
joint  of  the  thumb.  The  dislocation  had  existed  three  days  when  he 
called  upon  me,  and  in  the  meanwhile  several  attempts  had  been  made 
to  reduce  the  bone  by  simple  extension.  The  first  phalanx  was  in  front 
of  the  metacarpal  bone,  and  in  the  same  plane ;  but  the  last  phalanx  was 
slightly  inclined  backwards.  The  hand  was  already  swollen  and  quite 
painful. 

Seizing  the  dislocated  thumb  in  the  palm  of  my  right  hand,  with  my 
fingers  resting  upon  the  back  of  the  patient^s  hand  I  forced  the  two 
phalanges  into  flexion  by  firm  and  steady  pressure  continued  for  a  few 
seconds,  when  suddenly  the  bones  resumed  their  places,  and  all  deformity 
disappeared. 

Intense  inflammation  resulted,  followed,  after  a  few  days,  by  suppu- 
ration under  the  palmar  fascia ;  and  in  the  end  the  thumb  was  almost 
completely  anchylosed.* 

On  the  24th  of  April,  1855,  J.  M.  Booth,  of  Buffalo,  set.  19,  called 
at  my  oflBce,  having  a  dislocation  forwards  of  the  first  phalanx,  occasioned, 
about  half  an  hour  before,  by  being  thrown  from  a  horse.  The  last  two 
phalanges  were  neither  flexed  nor  extended,  but  straight,  and  parallel 
with  the  metacarpal  bone. 

By  the  same  manoeuvre  adopted  in  the  preceding  case,  but  with  only 
very  moderate  force,  the  dislocation  was  promptly  reduced. 

Uauses. — The  usual  causes  of  this  accident  are  falls  or  blows  upon  the 
thumb  while  it  is  flexed ;  Lombard  has  seen  it  produced  by  a  fall  upon 
the  palmar  surface  of  the  thumb. 

Symptoms* — The  symptoms  which  characterize  it  are,  in  general,  such 
as  we  have  seen  in  the  two  examples  which  have  just  have  been  given. 
Fhe  metacarpal  bone  projects  posteriorly,  and  the  first  phalanx  produces 

*  Trans.  Am.  Med.  Assoc,  vol.  i.  p.  267. 

'  Norris,  Amer.  Journ.  Med.  Sci.,  vol.  xxxi.  p.  16, 

»  Trans.  N.  Y.  State  Med.  Soc,  1865,  p.  73. 
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a  corresponding  pvojeution  toward  the  palm ;  the  hr«3  phalanges  ^ 
tended  upon  eacli  other,  and  parallel  with  the  meta^^arpal  bones,     ,^.-. 
ton  saw  a  case  in  which  the  first  phalanx  was  flexed  about  45°;  and  in 
several  examples  it  hiis  been  observed  to  be  slightly  rotated  inwartb. 

Treatment, — In  the  few  examples  of  this  accident  which  have  Wn 
reported,  the  reduction  wa.s  easily  accomplished ;  or,  at  least  1  ni:i 
tlisit  the  difficulties  in  the  way  of  reduction  were  not  so  great  a>*  tli 
usually  found  to  be  in  dislocations  backwards*     Malgaigne  has  be' 
to  collect  hut   four   midoulitcd   example^*,  all   of  which   were    rtiiu... . 
Lenoir  was  able  to  effect  the  reduction  by  moderate  measures,  after  the 
bone  had  been  dislocated  thirty-eight  days.     Ward  succeeded  by  simple 
extension,* 

Lombard,  after  the  trial  of  other  plans,  finally  succeeded  by  re^ 
the  phalanx.  Emp!oyin|^,  as  I  have  before  termed  it,  **  dorsal  fit 
with  extension  and  lateral  motion ;  but  in  all,  or  nearly  all  the  other 
exiimples,  the  reduction  has  been  effected  by  flexing  the  thumb  forcibly 
toward  the  palm  ;  the  reverse  of  the  method  which  we  have  seen  pr^ 
ferred,  especially  by  American  surgeons,  in  dishx'ations  backwards.  Mv 
own  experience  also  ainborizes  me  to  recommend  this  plau, 

§  3.  Diilocatioim  of  the  First  Phalanx  of  the  Fingers. 

The  index  and  little  fingei^s,  owing  to  their  exposed  situation,  are  iuti*t 
liable  to  these  dislocations.  I  have  met  with  three  examples  of  traamstk 
dislocations  of  these  joints,  one  of  which  waa  a  forward  and  two  were 
backward  dislocations,  and  all  had  occurred  in  the  index  finger. 

Fio.  sia. 


Be«kiiTard  diBlocfttioo  of  first  ph&lanx.     Roductiim  bj  extentioti. 

James  Neshitt,  of  Buffalo,  a*t.  11,  dislocated  the  index  finger  ot  ur 
right  hand,  backwards,  by  a  fall  down  a  flight  of  stairs.  On  the  snau* 
day,  Feb.  11,  1851,  he  called  upon  nie,  and  I  found  the  finger  n 
flexed  nor  extended,  but  straight  and  innuovable.  The  projection- 
sioncd  by  the  ends  of  the  two  bones  were  very  marked,  and  such  as  to 
render  an  error  io  the  diagnosis  imposvsible.  Reduction  wa^^  accijm- 
plished  with  great  ease,  hy  reversing  the  finger  and  employing  moderate 
extension,  while  at  the  same  time  the  proximal  extremity  of  the  first 
pludanx  was  pushed  toward  the  distal  en<l  of  the  metacarpal  hone.  In 
short,  the  process  was  the  same  as  that  which  I  have  i^eoommeDded  in 
dislocations  of  the  thumb  backwards. 


Ward,  New  Ynrk  Med.  Times,  Sept.  P,  i^^^'> 


PHALANGES    OF    THE    THUMB    AND    FINGERS. 


806 


the  second  case,  presented  in  a  woinmi  *^5  years  of  agi%  at  Charity 
Ilfispita],  Aj>ril  16,  18*i8,  the  disfrn-alion  was  caiused  bv  her  husband 
having  pulled  the  finger  violently  haekwards.  The  metacarpal  hone  was 
thrust  through  tlie  skin  on  the  jialm  of  t!ie  hand.  Four  weeks  had  now 
elapsed,  and  the  wound  had  healed.  A  few  days  before,  the  house  sur- 
geon had  placed  her  under  the  intJuence  of  ether  and  had  attempted 
re«luction,  but  had  failefl,  and  she  refused  to  allow  nie  to  repeat  the 
attempt. 

In  the  example  of  dislocation  forwards,  oecasioneil  by  a  blow  from  a 
hard  balK  received  upon  the  end  of  the  finger,  the  first  phalunx  was  in  a 
position  of  extreme  extension^  and  the  second  moderately  flexed.  Reduc- 
tion was  effected  with  great  ciiae  by  extension  in  a  straight  line.  But  if 
the  surgeon  were  to  experience  difficulty  in  the  reduction,  it  would  no 
doubt  be  advisable  to  resort  to  the  methwl  of  extreme  flexion. 

In  one  instance,  I  have  seen  nearly  all  the  fingei**  of  tlic  left  band, 
and  the  thumb  of  the  right,  dislocated  bufkwanlf*  by  the  eontniction  of 
the  cicatrix  after  a  severe  bum. 


I 


CHAPTER   XVI. 

DISLOCATIONS  OF  THE  SECOND  AND  THIRD  PHALANGES  OF 
THE  THUMB  AND  KINGKKS  iPH ALANGEAL). 

Notwithstanding  slight  diflerences  in  the  form  of  the  articulations 
hetwet^n  the  thumb  and  fingers,  and  in  the  size  and  situation  of  Ihe  bonew 
which  compose  the  phalanges  of  the  fingers,  I  am  disposed,  contrary  to 
the  jiractice  of  some  other  writers  upon  this  subjei^t,  to  consider  all  the 
dislocations  to  which  these  several  joints  are  liable,  under  one  section* 
J^on  indeed,  after  the  attention  which  I  have  given  to  the  dislocations 
at  the  metacarpo-phalangeal  articulations,  do  1  find  much  to  adtl  in 
relatioti  to  these  Jiccidents;  since  in  almost  every  point  of  view  in  wbicb 
they  may  be  considered,  they  have  so  much  in  common. 

The  bust  phalanx  of  die  tluimb  is,  of  all  the  phwlanges,  most  liable  to 
dislocation,  and  this  genendly  takes  place  backwards.  Very  fre<piently, 
also,  it  is  uccotnpanicd  with  such  a  laceration  m  to  render  it  compound. 
The  disloaited  phabnix  is  usually  reversed  in  the  backward  dislocation, 
and  straight,  or  nearly  so,  in  the  forward  dislocation. 

In  most  easels  reduction  may  be  accomplished  easily  by  forced  dorsal 
flexion  in  the  case  of  the  haclcward  dislcKration,  and  by  forced  palmar 
flexion  in  the  c^lsc  of  the  forward  dislocation. 

In  the  winter  of  1H48,  n  young  man  was  brought  into  my  clinic^  who 
had  met  with  «  forward  ^subluxation  of  this  phalanx  about  one  month 
before.  He  had  fallen  u|K>n  the  end  of  bis  thumb,  and  as  the  acciilent 
wa«  followed  bv  a  good  deal  of  inflnmniation  and  swelling,  lie  did  not 
otico  the  displacement  until  some  time  afterwanls.  The  proximal  end 
^f  the  last  phalanx  projected  two  or  three  lines  toward  the  palm  ;  the 
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finger  was  straight,  and  this  joint  anchylosed.  I  did  not  think  the 
chance  of  restoring  and  maintaining  the  bone  in  position  sufficient  to 
warrant  any  interference,  and  he  was  dismissed  with  an  assurance  that 
after  a  few  months  it  would  occasion  him  no  great  inconvenience. 

On  the  2d  of  March,  1851,  Thomas  Burton,  aged  about  twenty-two 
years,  by  a  fall  dislocated  the  second  phalanx  of  the  middle  finger  of  the 
right  hand,  backwards.  The  force  of  the  concussion  was  received  njxm 
the  extremity  of  the  finger.  Nine  hours  after  the  accident  I  found  the 
bones  unreduced ;  the  finger  nearly  straight,  or  with  only  slight  fleiioo 

Fig.  817. 


Dislooation  of  the  second  phalanx  backwards. 

of  the  second  phalanx  upon  the  first ;  the  third  phalanx  forcibly  strai^t- 
ened  upon  the  second ;  all  the  joints  rigid ;  finger  very  painful  and  some- 
what swollen. 

By  moderate  extension  alone,  applied  for  a  few  seconds,  the  reduction 
was  accomplished. 

James  Cooper,  set.  23,  came  to  me  on  Sunday  inoming,  the  14th  of 
Dec.  1851,  to  obtain  counsel  in  relation  to  his  finger  which  had  been 
dislocated  the  day  before,  but  which  he  had  himself  reduced  by  simple 
extension  made  in  a  straight  line.  His  own  account  of  it  was,  that  he 
fell  upon* a  slippery  sidewalk,  striking  upon  the  end  of  his  ring  finger 

Fig.  318. 


Dislocation  of  the  second  phalanx  forwards. 

in  such  a  way  that  it  seemed  to  double  under  him.  On  examination,  he 
found  the  second  bone  dislocated  inwards,  or  to  the  ulnar  side,  com- 
pletely, the  end  of  the  first  phalanx  forming  a  broad  projection  upon  the 
opposite  side ;  the  last  two  phalanges  fell  over  toward  the  middle  finp'' 
but  they  were  neither  flexed  nor  extended.  Seizing  upon  the  end  of  the 
finger  with  his  right  hand  and  pulling  forcibly,  he  promptly  reduced  the 
dislocation  himself. 

The  bones  were  now  completely  in  place,  but  the  joints  were  swolleO' 
tender,  and  quite  stifi*. 

In  Sept.  1851,  by  the  politeness  of  Dr.  Briggs,  the  attending  surgeon* 
I  was  permitted  to  see,  in  the  hospital  of  the  New  York  State  r risen,  »t 
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Aulmrii,  a  forwnh!  dislocation  of  the  second  f»1ialanx  of  the  little  finger 
of  the  left  hand,  inireduced.  The  man  was  at  the  date  of  my  exunaina- 
ticm  fortV'One  veari*  uhJ,  and  die  dish>eation  hnd  existed  eighteen  years; 
having  l»een  oecasiontTl  by  a  fall.  A  surgeon  in  Greene  Co.,  N»  I.,  had 
jitteujpted  to  reduce  it  soon  after  the  dit*loeation  oeciirred,  but  had  failed. 
The  joint  wa;^  nearly  anchylosed,  yet  the  finger  was  ijuite  as  useful  for 
all  ordinary  purposes  as  before. 

Dislocation  of  the  last  phalanx  is  frequently  occasioned  iti  the  game 
of  baBe-ball.  by  the  ball  being  received  u|Jon  the  extremity  of  the  finger. 

A  young  man  who  was  studying  medicine,  und  a  private  pupil  of  mine, 
in  attempting  to  entch  a  vei*y  hard  ball,  received  it  upon  the  extremity 
of  the  middle  finger  of  the  left  hand,  disloc^iting  the  last  phalanx  forwards. 
Twenty  miniite.s  after  the  accident,  I  found  the  distal  extremity  of  the 
second  phalanx  projecting  backwards  through  the  skin,  the  tendon  of  the 
extensor  muscle  being  torn  completely  off  from  it**  point  of  attachment  to 
the  last  phalanx.  The  last  phalanx  was  in  a  piosition  of  slight  dorsal 
flexion,  or  extreme  extension. 

Seizing  upon  the  extremity  of  the  finger,  I  attempted  to  reduce  th© 
dislocation  by  rlirect  tmction,  aided  by  pressure  upon  the  exposed  end 
of  the  second  phalanx,  but  I  w^as  unable  to  succeed  until  I  brought  the 
last  phalanx  into  n  position  of  palmar  flexion. 

A  slight  rlis]»ositioti  to  redislocation  wa8  man i feinted,  and  a  gutta-percha 
splint  was  therefore  applied;  and,  to  prevent  inflammation,  the  young 
man  was  directed  to  keep  it  moistened  with  cmA  water  lotions.  Only  a 
moderate  amount  of  inllamraation  followed,  and  in  a  few  weeks  the  cure 
was  complete. 

Such  accidents,  attended  with  laceration  of  the  integuments,  may  occa- 
sionaliy  demand  amputation,  or  at  least  resection  of  the  projecting  bone; 
but  I  think  Mr.  Miller  is  scarcely  right  when  he  says  that  compound 
dislocations  of  the  fingers  almost  always  are  of  such  severity  as  to  de- 
mand amputation.  I  have  myself  met  with  three  other  eases  which  were 
reduced,  and  did  well. 

In  one  case  of  simple  dislocation  of  the  last  phalanx  of  the  thumb 
backwards  I  have  been  obliged  to  resort  to  section  of  the  lateral  lia^- 
ments  before  accomplishing  the  reduction.  This  was  in  the  person  of  a 
woman  admitte<l  to  Bellevue  Hoapitil  in  February,  1864,  The  accident 
had  happen e<l  seven  days  before,  by  falling  and  stnking  upon  the  end  of 
the  thumb.  The  position  of  the  last  phalanx  was  extemled,  that  is,  in  a 
line  with  the  axis  of  the  first  phalanx.  She  said,  however,  that  it  was 
at  first  "'bent  stniight  back,"  but  that  a  man  took  hold  of  it  and  pulled 
it  out.  Having  placed  her  under  the  influence  of  ether,  I  att-empte<l 
reduction  by  forced  backward  flexion,  but  failed.  I  then  cut  the  lateml 
ligaments  by  subcutaneous  incision,  and  the  retluction  was  accom[>lished 
with  great  ease. 
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CHAPTER   XYII. 

DISI^OCATIONS  OF  THE  THIGH  (GOXO-FEMOKAL). 

The  femur  is  especially  liable  to  dislocation  in  four  directions,  namdr, 
upwards  and  backwards  upon  the  dorsum  ilii,  upwards  and  bidLvirai 
into  the  ischiatic  notch,  downwards  and  forwards  into  the  foramen  thj- 
roideum,  and  upwards  and  forwards  upon  the  pubes. 

Dislocations  are  occasionally  met  with  which  cannot  be  amoged 
properly  under  either  of  these  divisions ;  indeed,  it  is  scarcely  uscmuj 
to  say  mat  the  head  of  the  bone  may  be  thrown  in  almost  eveiy  dutctkn 
from  its  socket,  upwards,  downwards,  inwards,  and  outwards,  or  in  either 
of  the  diagonals  between  these  lines ;  and  that  while  in  a  vast  majoritj 
of  cases  it  will  assume  one  of  the  positions  first  named,  it  may  in  a  fct 
exceptional  examples  fall  short  of,  or  much  exceed,  the  limits  a«i^ 
in  this  division.  Thus,  I  shall  have  occasion  hereafter  to  mention  ex- 
amples of  dislocation  directly  upwards,  in  which  the  head  of  tbe  bone 
will  be  found  resting  upon  the  fossa  between  the  upper  margin  of  tk 
acetabulum  and  the  anterior  inferior  spinous  process  of  the  ilium;  or  stiD 
higher,  between  the  anterior  superior  and  the  anterior  inferior  spinotf 
processes ;  or  a  little  to  the  one  side  or  to  the  other  of  these  points.  Ex- 
amples will  be  shown  of  dislocations  directly  downwards,  in  whidi  the 
head  of  the  femur  will  rest  upon  the  notch  between  the  lower  mvm  rf 
the  acetabulum  and  the  tuber  ischii;  or  still  lower,  and  actually  below 
the  tuberosity ;  or  downwards  and  backwards  below  the  spine  of  the 
ischium,  into  the  lower  or  lesser  sacro-sciatic  notch.  The  head  may  be 
thrust  across  the  foramen  thyroideum,  and  be  only  arrested  in  the  peri- 
neum upon  the  ramus,  or  even  beyond  the  ramus  of  the  ischium  mi 
pubes ;  it  may  lodge  upon  the  anterior  surface  of  the  body  of  thepabes. 
as  well  as  upon  its  superior  edge ;  it  may  rest  against  the  posterior  mir- 
gin  of  the  acetabulum,  instead  of  rising  upon  the  dorsum ;  or  it  may 
only  mount  upon  its  margin,  in  either  of  the  directions  named. 

In  regard  to  frequency,  the  four  principal  dislocations  occur  in  the 
order  in  which  I  have  mentioned  them ;  thus,  of  104  dislocations  rf 
the  hip  which  I  have  taken  the  pains  to  collate,  excluding  the  anomtloas 
or  extraordinary  dislocations,  and  which  my  intelligent  pupil,  Mr.  Fnnk 
Hodge,  has  carefully  analyzed,  55  were  upon  the  dorsum  ilii,  2i^  i^*^ 
the  great  ischiatic  notch,  13  upon  the  foramen  thyroideum,  and  8  upon 
the  pubes.  Chelius  and  Samuel  Cooper  have,  however,  reversed  the 
order  of  the  last  two  varieties,  arranging  dislocations  upon  the  pubes,  m 
the  order  of  frequency,  before  dislocations  into  the  foramen  thyroideum- 

Coxo-femoral  dislocations  may  occur  at  any  period  of  life;  a  case'*' 
thyroid  dislocation  is  reportal  in  the  Lancet  for  May  16,  1868,  which 
occurred  in  a  child  six  months  old.  One  example  is  mentioned  in  the 
Gazette  MedicaUy  of  a  recent  dislocation  upon  the  dorsum  ilii,  in  a  chiw 
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^•.•irrlitcx-n  nioiitiis  *AA.^  Dr.  N.  Ffinrimg,  of  Cat^kill,  N.  Y.,  iTiTorm?*  mv 
in  a  Iriter  dated  Junt'  20,  lH(jT,  tfiiil.  he  hn»  reduced  a  dis!oc«tion  iinon 
l\w  dorsum  ilii,  on  the  tenth  thw  in  a  little  girl  eighteen  months  iM, 
Mr.  Kirby  has  reported,  in  the  Ihiidin  Medical  Pre^n  for  October  «»l, 
1842,  a  cstse  of  recent  dislocation  in  the  Mme  direction,  in  a  child  of 
three  years,*  and  Dr.  Biicliunan  \uva  ^een  another,  at  the  same  age,  in  a 
little  girl;  the  dislocation  being  into  the  ischiatic  notch.^  Mr*  Image 
eoiiitnuninilefl  to  the  8iiftblk  hninch  of  the  Provincial  Medical  and  «**^ur- 
giral  Associutic»n  the  ca^e  of  a  boy,  three  und  a  half  years  old,  with  a 
dislcK-ation  npon  t!ie  dorsum  ilii.  It  had  existed  twelve  days  when  he 
was  admitted  to  the  SuiTolk  Hospital  in  May,  1847.     Mr.  Image,  in  re- 

k  porting  this  case  to  the  Society,  remarked  that  ho  had  been  induced  to 
my  it  before  them  '*  in  consetjuence  of  a  charge  having  been  urged  against 
a  neighlKiring  surgeon,  of  pretending  to  re<luce  a  dislocation  of  tlie  femur 
in  the  dorsum  ilii,  in  a  child  only  four  years  old,  that  child  being  a 
^uper,  and  chargeable  to  the  parish.  It  was  agreed  and  proved  by 
muthorities  that  no  such  case  was  recorded,  and  therefore  had  not  oc- 
iCnrred,  and  that  seven  years  ohl  was  the  earliest  period  at  which  this 
i^<:cident  had  taken  place."* 
J,  M,  Litten,  of  Austin,  Texas,  reports  a  case  of  dislocation  upon  the 
dorsum  ilii  in  a  girl  four  years  old,  which  he  reduced  by  manipulation.* 
Dr.  V.  P.  (libney,  of  New  York^  has  reported  a  case  in  a  boy  of  four 
yeai-s,  which  he  rerluced  after  six  weeks.*  Dr,  Alexander  Thompson,  of 
Onondaga^  N.  Y.,  him  reported  another  cas^a  in  an  Indian  boy  four  vears 
old.  The  dislocation  wa^  Mpon  the  dorsum  ilii,  and  it  was  reduced 
promptly,  under  ether,  by  l>rs.  Thompson  and  DeeJ  Dr.  Sands  C. 
Mason,  of  Leonardsville,  N.  Y..  has  reduced  a  dorsal  dislocntion  in  a 

5irl  of  the  same  age.^     In  the  January  number  for  1847  of  the  American 
aumal  of  .Medieai  Sciences  is  reportetl  a  forw*ard  dislocation  in  a  boy 
aged  five  years,  and  a  dislocation  into  the  ischiatic  notch  in  a  girl  of  the 
I      Bsme  Me,     Dr.  A,  B.  Cook,  of  Louisville,  Ky,,  has  re<lueed  a  dorsid 
dislocation  in  a  boy  six  years  old.' 

LoewelP®  reduced,  in  a  child  four  years  old*  nn  iliac  dislocation  without 
difficulty,  winch  had  existed  twenty-six  days.     Laurence'*  reduced  a  dis- 
location in  the  foramen  ovale  eiisily,  which  was  six  weeks  old,  without  ;i!i 
t      anaeethetic. 

^m  Dr.  J,  C*  Warren,  of  Boston,  mot  with  an  incomplete  disloeatiMn 
^Stoward  the  foranien  thyroideum  in  a  child  six  years  old,  which,  having 
^■keen  displaced  eight  or  ten  weeks^  he  was  unable  to  reduceJ*    Sir  Afitley 

^^^^  1  New  York  Joum.  Mod.,  Nov.  1850,  p,  416. 

^^^^H  >  Amer,  Journ.  3Ied.  8ci.,  vol.  xxxL  p.  207,  Jan.  IMii, 

^^^V  •  Londnn  .M«Hl-Cliir  R»n'.,  D«?c,  182H,  p,  2^1. 

^^^B  *  New  Ynrk  Journ.  Med.,  Sept,  ISiS,  p.  28K 

^^^H  »  Ibid.,  Miirch,  tBO'J,  p.  259. 

^^^^K  *  Ariier.  Joum.  Mtd.  Sci.,  Oct.  1879. 

^^^^^^  ^  ^Io«r   ^^'^^-^  ^'""^^  ^^'*  1^^^- 

^^^^^B  *  "Sln^on,  Med.  Gnz,  Apnl  *2\,  IHR^. 

^^^^^^^B  *  RicliTiioml  uitd  I^ntkville  Med   Joiim.,  Mav,  187!^. 

^^^m^  '"  Loewelt,  K(?G.  M^ni.  de  M^.  Mil  ,  Junv.  i*Vv.  1876* 

I^^^B  t*  Laurence,  Cent  fur  Chin,  1878,  Nu.  11,  p.  183. 

^^^^^V  **  &o»tan  Mod.  and  Surg.  Journal  vol.  xxiv.  p.  220, 
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Cooper  mentions  a  case  in  a  girl  seven  years  old.*  I  have  myself  met 
with  two  dislocations  upon  the  dorsum  ilii,  which  occurred  at  tai  yens, 
and  one  into  the  foramen  thyroideum.*  Norris  reports  a  case  at  eleven 
years,'  and  Gibson  at  twelve.* 

On  the  other  hand,  Dr.  P.  J.  Kline,  of  Portsmouth,  Ohio,  has  reported 
to  me  a  case  of  dislocation  of  the  femur  in  a  woman  aged  seventy-three, 
and  which  thirteen  years  later  he  found  unreduced ;  and  Grauthier  has 
seen  a  dislocation  of  the  hip  in  a  woman  eighty-six  years  of  age.*  The 
large  majority,  however,  occur  between  the  fifteenth  and  forty-fifth  yein 
of  life.  From  an  analysis  of  eighty-four  cases,  I  have  obtained  the 
following  results : 

Under  15  years 15  cases. 

15  to  30    '  "  82     " 

80  to  46       "  29     " 

45  to  60       ''  7     " 

66  to  86       ''  1  case. 

Dislocations  of  the  hip  are  much  more  frequent  in  men  than  in 
women  ;  owing,  probably,  to  the  greater  exposure  of  the  former  to  the 
accidents  from  which  these  dislocations  usually  result,  and  possibly,  abo, 
in  some  measure,  to  certain  peculiarities  in  the  form  and  structure  of  the 
neck  of  the  femur  in  the  male.  Of  one  hundred  and  fifteen  cases  col- 
lected by  me,  one  hundred  and  four  were  in  males  and  eleven  in  females. 
Dr.  J.  K.  Rodgers,  of  New  York,  mentioned,  however,  at  a  meeting  rf 
the  New  York  Kappa  Lambda  Society,  that  he  had  seen  and  reduced 
four  dislocations  of  the  femur  upon  the  dorsum  ilii  in  females,  and  that 
a  fifth  case  had  recently  come  to  his  knowledge  in  the  New  York  City 
Hospital.* 

Gibson  mentions  an  example  of  dislocation  of  both  thighs  at  the  same 
moment,^  and  Schinzinger  has  reported  a  case  of  double  dislocation,  in 
which  the  right  femur  was  found  in  the  ischiatic  notch,  and  the  left  above 
the  pubes.® 

Sigonowitz,  Andreini,  Crawford,  Bigelow,  Steiner,  and  Pollard  hare 
each  reported  examples  of  double  dislocations  of  the  hip.^ 

§  1.  Dislocations  Upwards  and  Backwards  on  the  Dorsum  nil 

Si/n. — "  Upwards  on  the  dorsum  ilii ;"  Sir  A.  Cooper,  Miller,  Pirrie.  '*Cpw»f*^ 
and  outwards;"  Boyer,  Dupuytren.  "Upwards  ana  backwards  upon  the  Wk  « 
the  hip-bone;"  Chelius.     "  Iliac;"  Gerdy,  Vidal  (de  Cassis),  Malgaigne. 

Causes. — Generally  they  are  occasioned  by  some  violence  which  fortts 
the  thigh  into  a  state  of  extreme  adduction,  or  of  adduction  united  ^^^ 

^  A.  Cooper,  on  Disloc,  Amer.  ed.,  p.  83,  Case  27. 

2  Buffalo  Med.  Journ.,  vol.  viii.  p.  6.     Trans.  New  York  State  Med.  Soc,  1^- 
My  Report  on  Disloc. 
«  Amer.  Journ.  Med.  Sci.,  Feb.  1839,  p.  296. 

♦  Gibson's  Surg.,  vol.  i.  p.  389. 

*  Gauthier.  Malgaisjne,  op.  cit.,  p.  805. 

«  J.  K.  Rodgers,  New  York  Journ.  Med.,  July,  1889,  vol.  i.,  first  ser.,  p.  220. 
^  Gibson's  Sure:.,  vol.  i.  p.  385,  sixth  ed.  ^ 

8  The  International  Surgical  Record,  vol.  i.  No.  2;  from  Wiener  Med.  Pr«8e,l»*'' 
No.  3;  Centralb.  f.  Chir  ,  1880,  No.  11. 

•  Poinsot,  op.  cit.,  p.  1007. 
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mtntton  inwards;  and  f.^pccially  when  at  the  same  ntotnent  the  head  of 
hhe  femur  is  driven  upwards  and  hiit*kwards.  Thus,  a  dish>eation  upon 
the  dorsum  may  result  from  si  fall  frotn  a  height,  when  the  force  of  the 
coneu.*vsion  is  received  upon  tlie  our^ide  of  the  knee  :  the  thigh  heing 
jihus  ctmverted  into  a  lever  of  the  first  kind,  whose  long  arm  m  out^side 
of  the  margin  of  the  aeetabulum  ;  or  the  dislocation  may  be  occasioneil 
by  a  fall  upon  the  foot  or  knee,  while  the  limb  is  adducted,  by  wliich  the 
head  of  the  femur  will  be  at  the  same  moment  driven  upwanb  and  out- 
wards from  the  soeket.  The  aeeident  is  equally  liable  to  result  from  the 
fall  of  a  heavy  weight,  such  ils  a  mass  of  eartlu  upon  the  back  of  the 
pelvis  when  the  body  is  much  bent  forwards. 

The  following  ca>*e  presents  an  extraordinary  example  of  this  form  of 
lisloeation  produe^nl  by  a  force  acting  upon  the  thigh  as  a  lever  of  the 
Erst  kind : 

B„  of  Roehe^ten  N.  Y,,  a?t.  10,  fell  in  Feb,  1841,  from  the  top  of 
be  high  bank  just  below  the  Genesee  Falls,  at  Roehoster,  a  distance  of 
bout  one  hundred  feet.  Before  lie  reached  the  bottom  of  the  precipice, 
be  struck  upon  an  obliijue  plane  of  ice,  from  which  he  slid  ^nwlually 
lown  upon  the  surface  of  the  river,  which  was  then  completely  frozen 
pver.     lie  di<l  not  lose  his  consciousness  in   the  descent,  nor  after  his 

rest  upon  the  river,  but  began  immediately  to  call  for  asijistance.     He 

aembers  very  well  that  when  he  struck  the  glacier,  the  concussion  wa8 

&ived  upon  the  right  side  of  the  right  knee,  and  a  mark  of  contusion 
at  this  point  confirmed  his  statement.  Dr,  Ellwood,  of  Rochester,  as- 
sisted! by  myself,  reducal  the  dislocation  within  one  hour  after  its  occur- 
rence. We  employed  pulleys,  but  the  reduction  wa^  accomplished  easily 
in  ab<mt  two  minutes,  and  without  the  application  of  much  frtree;  the 
bone  rw^uminu  it8  place  with  an  audible  snap.  His  recovery  wa.s  rapid 
and  cum  plot  e, 

Patholoijieal  Amttotnf/^ — The  capsule  is  lacerated  more  or  less  exten- 
sively, but  es]iecdally  in  its  fKisterior  half;  the  round  ligament  is  rup- 
tured ;  some  of  the  small  external  rotator  muscles  are  generally  stretched 
or  torn  comjiletely  asunder,  the  glutivus  mnximus,  medius,  and  minimus 
are  pushed  upwards  and  folded  ufKUi  each  other,  the  head  of  the  femur 
resting  upon  or  within  the  fibres  of  the  deep  muscles ;  the  triceps  a*l- 
ductor  is  put  upon  the  stretch. 

Surgeons  have  not  been  agreed  as  to  the  cause  of  the  great  <lifficulty 
which  has  sometimes  been  experienced  in  the  reduction  of  this  and  of  all 
other  fonns  of  coxo-femoral  disitH'ations.  While  some  have  ascribed  it 
alone  to  the  resistance  of  the  muscles,  others  have  with  equal  contidenc© 
ascribed  the  opposition  to  an  entiinglement  of  tlie  liead  and  neck  of  the 
bone  in  the  rent  capsule,  or  to  the  resistance  offej'etl  by  certain  untom 
lignments  ;  and  still  others  believe  that  the  impediment  ought  to  be  looked 
for  sometimes  in  the  muscles  and  sometimes  in  the  untoni  portion  of  the 
capsule, 

Sir  Astley  Cooper  thought  that  the  ca|)sular  ligament  was  generally 
too  much  torn  to  offer  any  impediment  to  retluction,  and  he  refers  to 
some  dissections  in  confirmation  of  this  opinion*  Nathan  Smith  affirmeil 
that  the  chief  obstacle  to  reduction  by  extension  was  to  be  found  in  the 

L      »  Tmni.  New  York  8t*te  Med,  Soiv,  1856,  p*  76,     My  r?pt)ii  on  Bislocationfi. 
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resistance  offered  hy  the  glutei  muscles,  which*  alth'Mjgh  at  firbt 
would  soon  become  tense  under  the  gtiuialu^  of  tlie  extension,  and ' 
in  order  that  the  bone  might  resume  its  position,  must  aetmDr  b* 
stretched  considerably  beyond  their  normal  length,*  W,  W.  Reid  Amim 
that  the  sole  resistance  is  at  first  in  the  abductors  and  rotators,  hn\  tbl 
finally  the  psoas  magnus*  iliaeiis  internus^  and  triceps  :»  '  li 

tcnste    when    the    pulleys  jj 

Cha8saignac  recognizes    no  other  itnjw 
raent  to  reduction  than  the  cfiutnii*ti(ni»^ 
the   mus^cles.*     Pannentier/  in  n  tfc 
tion,  found  the  heatl  iraprisoniMl  Ix*!*^ 
the  pyramidal  is  and   obturator  ititemii 
while  Servier*  found  the  head  and  n« 
j^trangled  between  the  pyrauiidalii*  i 
ghitfeui^  niedius. 

Dr.  Fenner,  of  New  Orlean**,  pi 
particulars  of  a  dissection  of  the  hifi  <»r 
man  admitted  into  the  Charity  Uo^fpia 
who  died  from  injuries  reeeiveil  hj  t| 
bursting  of  a  steamboat  boiler*  Hi*  tsi 
d  it  ion  being  considered  hopeless^  m 
tempt  was  made  to  reduce  the  di*hjaifk 
The  limb  wa;s  ghortene<l  one  inrh  inJl 
linlf.  and  the  toes  t«rnc<l  inwanhs.  EitH 
8ive  eechymo.'^j.s  existed,  <  hi  niisiag 
glutanis'  maximus  «ind  me<lius,  tljc  tii 
liead  of  tlie  femur  was  found  lyirtjr  i»o  f^ 
(loi*sum  ilii  witli  the  ligamentatu 
banging  to  it,  but  partially  toni  t>C 
tions  of  the  obtnmtor  ext**! 
and  gemelU,  were  rupture<l  and  lucrrnted.  The  C3ifw*ule  \^ 
one-half  of  its  extent. 

Dr.  Fenner  now  iiroceeded  to  cut  away  the  muscles,  and  when  *i,- 
external  muscles  about  the  joint  had  been  removed  the  thigli  tviuJ«l 
be  brought  down  :  the  iliacus  internus  and  psoas  magnus  wtM     ' 
ered  which  (permitted  it  to  descend  a  little,  but  the  hmd  r 
replaced  :    the  triceps  adductor  wiis  then  divi<le^l  without  efiea.|  ~ 
ilio-femoral    ligament  was    Icnind    tensely  stretched.     All   the 
betwe«»n  tht.*  pelvis  and  the  thigh  were  then  severed,  and  still  it  wwia*' 
possible  to  reduce  the  dislociition  ;  the  he^d  of  the  femur  c    "     ' '^ 
forcefl  back  through  the  rent  in  the  caipsnle  from  which  it  li  - 
and  it  was  not  until  the  opening  was  enlargfil   fnmi  one-hali  i' 
quarters  of  an  inclu  that  the  reduction  wtii^  accomplishe<L 

Dr.  Fenner  infers  that  the  capsule  posse^es    stilficicnt  elasti 
allow  the  small  head  of  the  femur  to  pass  out  through  n  ^ 

Tif^l  Memoirs,  bv  N.  1^  Smith,  1831. 

;   lo  Mtnl,  Journ;  1851,     Tmns^    X.  Y.  SUt8  Mt>d,  Sgc,  1^ 
im  Med.  TiiiiHi  eind  Ga/.ctto,  0w.  J^(3o,  n.  mi. 


DlBlooAtioii  upoQ  tb0  dorsum  Hii. 


*  Pnnn<?rUif*r,  Bull.  Soc.  Anal.,  Pjin«,  ]^m,  p. 

•  Nervier,  Bull.  Soc.  Oliir.  Part*,  imn,  p.  4«&, 
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ing*  which  migfit  at  uJict*  contmcr,  so  us  to  offer  considerable  resi^stiince 
to  its  I'eturn,  ami  that  occasioually  this  is  tlie  tnie  explanation  of  the 
difficulty  in  rahiction.* 

Mcw*e*i  Gimn,  Professor  of  Surgery  in  lim^h  Medical  College,  Chicago, 

bo  has  devoted  much  time  to  the  8tudy  of  this  .subject,  and  to  experi- 
Tnent.*?  ujion  the  cadaver,  8ays :  *^  In  dislocations  of  the  hip  and  shoulder, 
Uie  untorn  portion  of  the  capsular  ligament,  hv  binding  down  the  liead 
of  the  dislocated  bone,  prevents  it,s  ready  return  over  the  edge  <jf  the 
cavity  tc»  ita  place  in  the  socket ;  but  its  return  can  be  easily  eftected  by 
putting  the  lirab  in  such  a  posi- 
tion lis  will  effectually  approxi- 
mate the  twopointi*  of  attachment 
of  that  portion  of  the  ligament 
which  remuins  imtorn/'^ 

Dr.  Moore,  of  Rochester,  who 
hail  often  repeated  the  S4ime  ex- 
periments ujjon  the  cadaver,  de- 
clares, also,  iliat  in  attempting 
to  reduce  the  femur  by  extension 
lone  he  has  c<Dnstantly  observed 

lat  the  untorn  portion  of  the 
capstde  offered  the  main  resist- 
ance, and  that  reduction  could 
not  be  accomplished  until  this 
was  more  completely  broken 
up.* 

Brtsch,  of  Bonn,  has  arnved 
at  siiuilar  conclusions  ;*  a^  also 
Professors  Roser,  Weber,  and 
Gelle, 

Pmfe&sor  Von  Pitha  declares 
that  upon  a  knowledge  of  the 
iUO'femoral  Uganient  is  bflised 
the  correct  understanding  of  the 
various  forms  of  hip-joint  dis- 
locations,* 

A  very  elaborate  exposition  of 
the  relations  of  the  ilio-fcmoral 
ligament  to  these  accidents  has 

been  fiiniished  by  Dr.  Henry  J.  Bigelow,  the  Professor  of  Sargerjr 
in  Harvard  University.  The  following  is  a  brief  summary  of  bj8 
opinions, 

*  New  York  Journ.  Med,,  Sept,  1848»  p,  268,  from  New  Orleans  Med,  and  Surg. 
Jifwrfi.,  Jiilv,  184H. 

'  Gutin,  I'mK^r  n'Hd  bvforo  the  Detroit  Mediciil  Society »  by  Mose«  Gunn*  M,D., 
A.M.,  LLJ>.,  rrnt'essor  lif  Surirerv,  Rush  Med.  College,  Peninaular  Jourmil,  Sept. 
1858. 

•  New  York  Journ,  Mpd.,  Jj*n.  1H55. 

•  Year- Book  of  Mod.  nnd  Surg,  for  1861.  Sydenbam  S(H".  Publicfttioitt ;  fh)m 
Arciiive*  (if  CHnic»l  ^?nrfiferv»  vol,  iv.»  port  i.,  Berlin,  1SG3.    (Poinsol.) 

*  Vuii  PiUm's  und  Bilinjilj'i  Surgery,  voL  iv.,  1865.    (PoiiUdt.) 


Ilio-r«tiior«l  Hgumetii.     (BIg«1ow.) 
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The  ilio-femoral  ligament,  called  by  Dr,  Bigelow  the  Y  ligameni  (E 
tin's  ligament),  the  internal  Dl)tiirator  muscle,  and  that  portiou  of  i 
capsule  of  the  joint  wluch  is  immediately  subjacent,  are  alone  ri^iiifl 
to  explain,  and  are  chiefly  responsible  for,  the  phenomena  of  tin*  fu( 
regular  dislocations.     The  regular  diBloeat ions  are  tho??e  in  wImcImc^ 
plete  disruption  of  the  ilio-femoral  ligament  ha8  not  taken  plat'iv 

The  irregular  dislocations  are  those  in  which  the  ilio-femonU  ligaitKI 
has  suffered  complete  disruption. 

In  re^liicing  eitlver  of  tlie  regular  dislocations  the  limb  mii> 
in  order  to  relax  tlie  ilio-femonil  ligament:  but  if  other  pori 
capsule  are  not  sufficiently  torn  to  atlmit  the  return  of  the  hea 
its  socket,  it  mu^st  be  torn  by  circumduction  of  the  limb.  After  1 
and  perhaps  circumduction,  the  re<iuction  may  be  completed  by  rototJdi 
or  by  extension  of  the  thigh  at  right  angles  with  the  anterior  mrhcti 
the  bod}". 

Fio.  821. 


DislocaUoQ  upon  the  JotYum  UU.     (Eij^elow.) 


The  dorsal  dislocation  owes  its  inversion  to  the  extoriml  fiisdc 
the  ilio-femoral  ligament. 

In  the  isehiatic  dislocation,  ''dorsal  below  the  tendon**  (Bigdo«i* 
head  is  arre^^ted,  in  extension,  by  the  tendon  of  the  ob^'''^'^"r 
subjacent  capsule. 

The  flexion  and  eversion  of  the  limb  in  the  thyroid  disiocaMou  i 
to  the  iliofemoral  ligament. 

In  the  pubic  dislocation  tlie  ascent  of  the  limb  is  finally  arreitti 
ilie  ilio- femora!  ligament. 
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Prof.  Gimn,  who  is  not  fully  in  accord  witb  Dn  Bigelow's  conclusions, 

**  This  portion  of  the  cnp>^ule,  the  Y  ligament,  is^  manift^tly,  much  the 
strongest,  ami  is  probably  rarely  torn  asunder  in  any  of  the  four  classical 
dislocations,  except  the  thyroid,  in  which  it  is<^  prohaldy  always,  com- 
pletely ruptured,  aci  I  shiiU  have  occasion  ti»  demonstrate  in  the  course 
of  tlie  present  paper.  Its  entire  want  of  influence  in  the  dorsal  variety 
of  dislocation  I  shall  also  be  able  to  show  by  exhibition  of  a  ilissection  of 
the  parts 

'*  I  desire  to  direct  attention  to  another  structure  wliich  phiys  an  assist- 
ing role  in  holding  the  head  of  the  femur  down  outside  the  ridge  of  the 
acetabulum  in  the  dorsal  dislocation*  lt\  in  an  intact  j^tiite  of  the  muscles 
and  the  extenial  portion  of  the  fascia  Iata»  the  eapHttljir  and  round  liga- 
ments he  completely  divided,  and  the  head  of  the  femur  he  dislocated 


Fig.  822. 


Fill.  3*J3. 


Ani«Hor  vlevr,  showing  ten^e  condition 
of  ant«rior  knd  inferior  portion  <»f  cap- 
sule, »Dd  the  loose  fltute  of  the  ilio-feinorat 
fkortioQ  in  the  dorsal  diaIuc»tion.    (Gunn.) 


Posterior  i^iow  of  fame  gpeciioen,  »hi>ir- 
ib|^  the  leufG  «tate  of  the  anterior  and 
inferiur  uiitoro  portion  of  capsular  Ugn- 
ment.     (fjunn.) 


Upon  the  dorsum  of  the  ilium,  it  will  be  found  that  the  characteristic 
defi^nnity  of  direction  in  the  limb  wdl  be  wanting,  i.  e.,  the  limb  will  be 
parallel  with  it"?  fellow,  on  a  line  with  the  trunk  lacking  the  inversion 
and  adduction,  but  will  be  shortened  the  usual  extent.  If  mm  tlie  liuib 
be  placed  in  the  pijsition  characteristic  of  dursal  dislocation  io  the  living 
subject,  and  the  reduction  be  attempted  by  the  old  method  of  extension 
and  counter-extension,  it  will  be  found  that  the  head  is  still  held  down 
firmly  in  its  hooked  position  outride  of  the  ridge  of  the  acetabulum.  It 
k  thus  held  by  the  fascia  lata,  which  in  this  position  of  the  limb  describes 
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the  outermost  curve,  and  consequently  is  put  upon  the  stretch  and  holds 
the  whole  trochanteric  end  of  the  bone  pressed  firmly  inwards. 

"  These  figures,"  continues  Prof.  Gunn,  "  as  is  the  case  in  all  my 
illustrations,  are  made  from  a  dissection  of  the  parts,  which  dissection! 
also  herewith  exhibit.  It  is  seen  that  the  anterior  and  inferior  portioa 
of  the  ligamentous  capsule  is  untom,  tense,  and  holds  the  didocated 
head  firmly  hooked  outside  the  dorsal  portion  of  the  rim  of  the  ace- 
tabulum, while  that  portion  of  the  capsule  between  the  anterior  inferior 
spinous  process  of  the  ilium  and  the  anterior  intertrochanteric  line  d 

the  femur,  which  is  reinforced  and 
F^Q  824.  strengthened   by   the   ilio-femoial 

fibres,  is  quite  loose,  owing  to  the 
approximation  of  these  two  points, 
in  the  shortened,  adducted,  and  in- 
ternally rotated  state  of  the  limb 
which  characterizes  this  fonn  of 
dislocation.  Thus,  this  ilio-femoral 
portion  of  the  capsule,  in  the  doraJ 
dislocation,  is  entirely  without  in- 
fluence, either  in  determining  the 
deformity  or  in  opposing  our  rfTortt 
at  reduction.  It  is  entirely  to  the 
anterior  and  inferior  portion  of  the 
capsule  that  these  influences  are 
due." 

SymptovM, —  Sir  Astley  Cooper 
affirmed  that  the  limb  was  ijome- 
times  found  shortened  in  this  (li>l»>- 
cation  to  the  extent  of  three  inche*. 
Liston,  B.  Cooper,  Gibson,  td 
others,  repeat  the  affirmation.  Che- 
lius  places  the  extreme  of  shorten- 
ing at  two  and  a  half  inches;  Mil- 
ler, at  two  inches ;  while  Malgaign^ 
declares  that  he  has  never  seen  the 
limb  shortened  more  than  halfw 
inch,  and  that  in  some  cases  it  i*' 
not  shortene<l  at  all,  and  the  very 
opposite  opinions  entertained  hy 
other  surgeons  he  attributes  to 
erroi*8  in  the  measurement.  I  ^"^ 
certain,  however,  that  Malgaip* 
has  fallen  into  some  error,  and  that, 
while  the  average  shortening  is  about  one  inch  or  one  inch  and  a  half,  it 
does  occjisionally  reach  three  inches. 

The  thigh  is  rotated  inwards,  adducted,  and  slightly  flexed  upon  the 
pelvis.  The  great  toe  of  the  dislocated  limb,  when  the  patient  stands 
erect  (and  in  tliis  position  the  examination  ought,  if  possible,  to  be  madeV 
rests  upon  the  instep  of  the  foot  of  the  sound  limb,  and  the  knee  t^>uchc^ 
the  opposite  thigh  near  the  upper  margin  of  the  patella.      It  must  not 
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9iippc^ied,  however,  that  the  puattlon  of  the  limb  is  in  all  cases  prt- 
Ix  >uch  ns  I  have  described.     Indeed  the  degree  of  rntation,  adduc- 
%^  flexiou,  etc.,  will  vary  acc*jrding  as  the  head  of  the  femur  is  more 
<nr  laas  dUplaceil,  the  capsule,  including  the  ligamenti^,  luoi^  or  hss  torn ; 
or  na  it  may  he  torn  in  its  upper  or  lower  mai^ins,  as  the  muscles  may 
f  actually  rent  asunder  or  only  put  upon  the  .stretcli.  and  |H.»rhap9  also 
Dg  to  the  amount  of  injury  and  con.^e(|uent  relaxation  which  they 
have  sustained  from  the  shock.     The  thigh  can  be  easily  flexed ; 
iduction  is  more  difficulty  and  abduction  is  almost  impossible,  except  to 
very  limited  extent ;  the  bcnly  of  the  patient  is  a  little  bent  forwards, 
lie  roundness  of  the  hip  is  lost  in  conseciuence  of  the  relaxation  of  the 
glutei  muscles ;  the  trochanter  major  i.s  depressetl,  and  approaches  the 
aterior  superior  spinous  prooci^  of  the  ilium ;  and  if  the  patient  is  not 
It,  and  swelling  has  not  aJready  taken  place,  the  head  of  the  femur  may 
felt  in  its  new  |M>sition  rotating  under  the  hand  when  the  limb  is 
irned  inwanis  or  outwards,  but  es[)ecially  may  it  be  felt  when,  by  flex- 
or extending  the  limb,  the  head  is  made  to  move  downwards  and 
ranis,  upon  the  dorsum  ilii. 

As  I  have  already  said,  this  examination  ought  to  be  made,  if  possi- 
We,  in  the  erect  postrire;  after  which,  it  will  be  well  to  place  the  patient 
Itemately  upon  his  back,  upon  his  sound  side,  and  U|)ou  his  belly,  until 
1ie  diagnosis  is  rendered  complete. 
The  differential  diagnosis  between  dislocation  upon  the  dorsum  ilii  and 
fracture  of  the  neck  of  the  femur  may  be  briefly  stated  as  follows. 
In  fracture^  we  may  expect  to  find  crepitus;  the  limb  is  in  most  cases 
mobile:  tlie  toes  arc  generally  turned  out:  the  limb  is  shortened  moder- 
;\tely  or  not  at  all;  the  patient  is  sometimes  able  to  walk  for  a  short  dis- 
tance; fractures  of  the  neck  of  the  femur  generally  occur  in  advanced 
life. 

In  dislocation,  crepitus  is  not  often  presents  and  only  when  a  fracture 
csoexists;  the  limb  is  immobile,  or  nearly  so;  the  toes  are  turned  in;  the 
limb  is  shortened  more;  the  patient  is  unable  to  bear  the  weight  of  his 
body  upon  his  f<x)t  for  one  moment.  Skey,  however,  says  he  uas  seen  a 
patient  with  a  recent  dislocation,  who  walked  one-quarter  of  a  mile,  to 
tlie  hospital.  I  do  not  think  that  any  other  similar  case  is  upon  rc*cord. 
Dislocations  of  the  femur  generally  occur  in  middle  life. 

I  have  been  frequently  told  by  persons  who  have  calle^l  upon  me  witli 
children  suffering  from  hip-disease,  that  they  had  been  informeil  the  hip 
was  out,  and  they  expcctetl  me  to  reduce  it.     In  two  or  three  instances 

kthey  have  blamed  their  surgeons  very  much,  because  they  had  not  de- 
tected the  accident  at  the  time  of  its  <x*currence.  Norris,  of  Philadel- 
phia, mentions  an  extniordinary  example  of  this  kind,  as  having  been 
presented  at  the  Pennsylvania  Hospital,  and  which  ought  to  serve  as  a 
sufficient  warning  to  prevent  similar  mistakes  in  future.  A  lad  twelve 
years  old,  was  brought  to  the  ho«^pital  from  a  neighboring  State,  who  a 
short  time  previous  had  been  suddenly  attacked  with  lameness  in  his  right 
limb,  and  which,  by  his  friends,  was  attributed  to  si»me  injury  recciveil  in 
play.  Two  physicians,  who  had  been  ailled  to  see  the  boy,  pronounced 
him  to  be  laboring  under  dislocjition  of  the  hip,  and  bail  made  two  strong 
efforts  with  the  pulleys,  to  reduce  it;  but  after  causing  great  suffering, 
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Fig.  325. 


they  gave  up  all  hopes  of  ever  replacing  the  bone,  and  sent  him  to  Phili- 
delphia.  The  symptoms  were  plainly  those  of  hip-joint  disease  in  its 
early  stage.  The  attitude  was  that  assumed  by  those  laboring  under 
this  affection ;  the  leg  seemed  lengthened,  but  a  careful  measor^ent 
showed  that  it  was  of  the  same  length  with  the  other ;  the  buttock  wis 
flattened,  and  the  motions  of  the  joint  were  tolerably  free  but  painful.* 

If  the  supposed  dislocation  occurs  in  a  child,  or  in  a  person  under  ten 
years  of  age,  we  ought  to  take  especial  pains  to  ascertain  that  it  is  not  i 
separation  of  the  epiphysis,  of  which  accident  I  have  mentioned  some 

examples  when  speaking  of  fractures  of  the 
neck  of  the  femur. 

Examples  have  occasionally  been  rq)oited 
of  ^^  everted  dorsal  dislocations,"  in  whidi 
most  of  the  usual  signs  of  a  dorsal  dislocitioB 
are  present,  except  that  the  limb  is  e?ertei 
and  sometimes  slightly  abducted.  Bigeiof 
attributes  this  condition  to  a  rupture  of  the 
outer  fibres  of  the  ilio-femoral  ligament,  sod 
he  affirms  that  under  these  circumstances  the 
limb  may  be  found  inverted,  but  it  is  ibo 
easily  everted;  the  foot  may  be  slightlr 
everted,  it  may  lie  flat  upon  the  bed,  or  it 
may  even  point  backwards. 

The  treatment  of  the  everted  dorsal  dislo- 
cation consists  in  reducing  it  first  to  an  ordi- 
nary dorsal  dislocation  by  flexion  and  roution 
inwards,  aided  by  adduction,  if  necessary. 

Prognosis, — Boyer  says  the  limb  remtin? 
always  weaker  than  the  other,  the  round  lip- 
ment  never  uniting  completely;  and  that  in- 
flammation of  the  cartilages  and  synovial 
glands  may  ensue,  ending  in  caries  of  the 
joint.  Such  results  have,  indeed,  been  o^ 
sionally  met  with,  nor  are  examples  winting 
in  which  more  rapid  inflammation,  resulting 
in  the  formation  of  acute  abscesses,  bas  fol- 
lowed, but  these  are  only  rare  accidents.  In 
the  large  majority  of  cases  the  patients  recover  speedily,  and  in  coureeof 
a  few  weeks,  or  months  at  most,  the  limb  seems  to  be  as  sound  and  u 
useful  as  before. 

In  one  case  reported  from  my  clinic  at  Bellevue,  the  patient,  aged  8S. 
after  I  liad  reduced  a  recent  dorsal  dislocation  by  manipulation,  walked 
on  the  fourtli  day ;  and  on  the  seventh  day  he  ascendeii  five  flights  of 
stairs  to  the  amphitheatre,  walking  without  any  halt.  He  declared,  ab\ 
that  he  felt  no  soreness  or  lameness  about  the  hip.* 

Examples  of  non-reduction,  however,  from  an  error  of  (liagnosis,  or. 
what  is  more  pertinent  to  our  present  purpose,  from  a  failure  to  accom- 


Everted  dorsal  dislocation. 
(Bigelow.) 


1  Xorrls,  Amer.  Journ.  Med.  Sci.,  vol.  xxv.  p.  280. 

2  Keduction  of  a  Dorsal  Dislocation  of  the  Femur.     The   Med.    Record,  Deo.  -V 
187G,  p.  780. 
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Hi^li  the  re<lu<'tioTi  where  the  nttempt  hii8  been  uiade,  are  numemus. 
Fortiirmtely,  Mr.  Uhelius,  the  author  of  a  most  excellent  St/stem  nf 
fSurtfertf^  to  wliich  I  have  sil ready  lia<l  frecjuent  occasion  to  refer^  has 
biifficicut  reputation,  the  world  over,  to  enable  him  to  bear  a  portion  of 
ilie^'  failures,  witliout  injury  to  himself  or  to  the  profe»giion  which  he 
bo  envinently  adorns,  I  nhall  therefore  make  no  apology  for  re[M»rting 
me  following;  unt^uceessful  attempt  to  reduce  a  dislocation  of  the  hip  in 
fwhich  Mr.  Chelius  himself  was  the  openitor  i 

[  On  the  11th  of  June,  1^51,  John  Mauren,  a  GenBan,  let  1!*,  called 
lit  my  office  and  relate<i  as  follows:  *'Whon  ten  years  old,  I  fell  from  « 
kree,  a  height  of  six  feet,  and  dishx'ated  my  left  hip.  I  was  then  living 
llwelve  miles  from  Heidelberg,  and  I  was  immediately  t^iken  there,  but 
1  did  not  see  Mr.  Chelius  until  the  next  morning.  He  took  me  to  the 
University,  and,  before  the  mediail  class,  atteraj»ted  to  rtnJuce  it,  but  he 
could  not.  During  sevei^al  weeks  following,  he  trie^l  six  times,  using 
ulleys,  etc.,  but  he  could  never  succeed/' 

<Jn  examination,  I  found  the  limb  ahortentnl  two  inches,  the  head  of 
lie  femur  lying  upon  tlie  dorsum  ilii :  the  knee  was  turned  in,  but  the 
were  inclined  a  little  outwards.     He  was  able  to  walk  riipidIy,*of 
Ct>ui-se  with  ii  niJinifest  halt,  vet  without  pain  <u'  discomfort, 

Trt'dtment. — KegardiTi^  dislocations  of  the  femur  upon  the  dorsum 
iiii  as  the  type  of  all  the  coxo-femoral  dislocations,  the  remarks  which 
I  shall  make  under  this  section  may  be  considered  applicable,  with  only 
certain  tjualitic^itions,  to  all  the  others. 

1  shall  arrange  the  variouf^  methods  of  reduction  which  have  been 
employed  by  surgeons  under  two  principal  heads,  namely,  manipulation 
and  extension.  It  is  not  possible,  however,  to  classify  rigidly  the  dif- 
ferent procedures,  ao  as  to  bring  them  under  these  two  simple  divisions, 
without  some  violence  ;  since  neither  manipulation  nor  extension  has 
usually  bet»n  employed  alone,  but  almost  always  some  degree  of  exten- 
sion has  been  reeouiniende<l  in  c/mnection  with  the  manipulation;  if  not 
in  the  first  instiinee,  at  least  in  the  event  of  the  failure  of  manipulatioil 
alone;  while,  ♦ui  tfie  other  hand,  extension  is  seldom  if  ever  practised 
without  manipulation.  I  intend,  then,  to  imply  by  these  designations 
respectively,  that  either  manipulation  or  extension  has  Cfmstituted  the 
prevailing  feature  in  the  treatnienl, 

Bethtetwn  by  manipulation  thites  from  the  earli(»st  rec^ords  of  our 
science,  8ays  IlipfMH-rates :  **Iii  sooie  the  thigh  is  ixnluced  with  no 
preparation,  with  slight  extension  dirwted  by  the  hands,  and  with  slight 
movement ;  and  in  some  the  reduction  is  effected  by  bending  the  limb 
at  the  joint  and  making  rotation.*** 

Richard  Wiseman,  who  wrote  in  1*176,  speaks  us  follows:  "If  the 
thigh-bone  be  luxated  inwards,  and  the  patient  young  and  of  a  tender 
constitution,  it  may  be  reduee^l  by  the  hand  of  the  chirurgeon,  viz.,  he 
must  lay  one  hand  on  the  thigh,  and  the  other  on  the  patient's  leg,  and 
having  somewhat  extended  it  toward  the  sound  leg,  he  must  suddenly 
force  the  knee  up  toward  the  belly,  and  press  back  the  head  of  the 
femur  into  its  acetabulum,  and  it  will  snap  in.     For  there  is  no  need 

*  Works  of  Hippocmtefli  Syd.  cd.,  vol.  ii.  p.  <i4S. 
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of  80  great  extension  in  this  kind  of  luxation ;  for  the  most  considenble 
muscles  being  upon  the  stretch,  the  bowing  of  the  knee  as  aforesaid  le- 
duceth  it ;  yet  in  rough  bodies  it  may  require  stronger  extension."  * 

Richard  Boulton  repeated,  in  1713,  almost  the  same  instmctioDS, 
affirming  that  this  plan  was  applicable  especially  to  dislocations  inwards, 
in  the  case  of  "young  and  tender  children/'* 

In  1742,  Daniel  Turner  declared  that  he  had  reduced  three  didoci- 
tions  of  the  hip,  one  of  which  was  a  backward  dislocation,  by  a  method 
combining  extension  with  manipulation,  but  alone  "  by  the  strength  of  the 
arm  or  without  any  other  instrument."  Extension  and  counter-extaisioD 
being  made  by  assistants,  and  "  as  soon  as  the  surgeon  perceives  the  booe 
moving  out,"  says  Turner,  "let  him  take  his  opportunity,  giving  orda* 
to  the  extenders  below  suddenly  to  lift  up  the  patient's  thigh  toward  hk 
bellv,  pressing  with  his  hands  either  to  the  right  or  left,  as  the  situatioo 
of  the  same  requires,  and  therewith  force  back  its  head  toward  the  tceti- 
bulum,  whereunto  it  will,  flipping  over  the  tip  of  the  cartilage,  snip 
sometimes  with  a  loud  noise."* 

Thomas  Anderson,  surgeon,  of  Leith,  in  Scotland,  was  called,  in  Sept 
1772,  to  see  a  man  who  had  dislocated  his  left  femur  into  the  foramea 
thyroideum.  When  he  arrived  four  other  surgeons  were  present,  and 
prepared  to  use  the  pulleys,  which  they  did  in  his  presence  several  tiiwB, 
but  to  no  purpose.  After  examining  the  limb  carefully,  "I  was  coo- 
vinced,"  says  Mr.  Anderson,  "that  attempting  thje  reduction  in  the 
common  method,  with  the  thigh  extended,  was  improper,  as  the  modes 
were  all  put  on  the  stretch,  the  action  of  which  is,  perhaps,  sufficient  to 
overbalance  any  extension  we  can  apply.  But  by  bringing  the  thigh  to 
near  a  right  angle  with  the  trunk,  by  which  the  muscles  would  be  grettlj 
relaxed,  I  imagined  that  the  reduction  might  more  readily  take  place, 
and  with  much  less  extension. 

"When  I  made  this  examination,  he  was  lying  on  a  table  on  his  bad 
I  raised  the  thigh  to  about  a  right  angle  with  the  trunk,  and,  with  mj 
right  hand  at  the  ham,  laid  hold  of  the  thigh,  and  made  what  extensioo 
I  could.  From  this  trial  I  found  I  could  dislodge  the  head  of  the  bow. 
At  the  same  time  that  I  did  this,  with  my  left  hand  at  the  head  aoJ 
inside  of  the  thigh,  I  pressed  it  toward  the  acetabulum,  while  my  rigkt 
gave  the  femur  a  little  circular  turn,  so  as  to  bring  the  rotula  inwards 
to  its  natural  situation ;  and  on  the  second  attempt  it  went  in  with » 
snap  obser^^able  to  the  gentlemen  standing  around,  but  more  so  to  the 
poor  man,  who  instantly  cried  out  he  was  well  and  free  from  pain.  Hi* 
knees  could  then  be  brought  together ;  the  legs  were  of  the  same  length, 
and  the  foot  in  its  natural  situation.  The  knees  were  kept  together  for 
some  time,  with  a  roller,  to  confine  the  motion  of  the  thigh;  and  in  three 
weeks  he  was  at  his  work,  without  the  least  stiffness  in  the  joint." 

Subsequently  Mr.  Anderson  reduced,  by  a  similar  method,  a  didoci- 

*  Eight  Chirurgical  Treatises.  By  Richard  Wiseman,  Seijeant-Chinirgeonto  King 
Charles  II.     London,  1676.     Book  vii.  chap.  viii. 

'  A  System  of  liational  and  Practical  Surgery.  Bv  Richard  Boulton.  London. 
1713.  p.  346. 

'  The  Art  of  Surger}'.     By  Daniel  Turner.     London,  1742,  vol.  ii.  p.  389. 
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^HRn  Upon  the  dornutu  ilii  in  a  eliild  eight  years  ohl,  and  wliicli  \uul  been 
^Hpiit  nuiett*€ai  (lays.* 

^H     8ay8  Poutmu,  in  a  memoir  on  (li>*Iorations  of  the  thigli  upwards  and 

^■»utwards:   *•  We  obj^erve,  llieu,  iirKt,  that  the  lbiH;h  ought  to  be  tiexed  to 

^■l  right  angle  with  the  bf»dy  during  the  extension  and  eon nter-ex tension  ; 

^"Wccontl.  that  wc  ought  to  rotate  the  thigh   from  witliin  outwards,  when 

the  extension  appeal's  to  bo  sufficient;  third,  that  tliis  position  puts  into 

relaxation,  as  much  tu5  possible,  the  tricepH  and  gliileal  muscles,  which 

appo^*  the  chief  resi^tmice  to  the  extension,  thus  savinj^;  the  ymticnt  from 

excessive  pain  ;  fourth,  that  the  flexion  of  the  thigh  places  tl»c  head  of 

the  bone  in  the  best  position  for  a  return  to  the  cotyloiil  cavity  during 

extension;  fifth,  that  feeble  ex  tensionj  suffices  for  reiuiction,  because  all 

^^ihe  muscle.«  of  the  thigh  are  rebixed."* 

■  On  the  7th  of  Jnnuaiy,  1811,  Dr.  Philip  Syng  Physick,  of  Philu- 
^■delphta.  rednceil  an  outward  flisloeatlon  of  the  hip,  after  extension  hatl 
W foiled,  by  flexing  the  thigh  to  a  right  angle  with  the  body,  and  then 
f     giving  to  the  limb  an  '*  outward  circular  sweep."^ 

^m       So  early  as  1815,  and  perhaps  much  earlier.  Nathan  Smith.  Professor 
Hef  Surgery  in  the  New  Haven  Me^llcal  College,  taught  that  the  only 
"  correct  mo<le  of  reducing  a  dislocation  u|>on  the  iliutn  wjis  to  flex  the  leg 
upin    the   thigh,  the    thigh    ufHtn  the    pelvis,  and    then    to   carry  the 
j      limb  fliagonally  to  the  opposite  side,  whence  it  was  to  be  brought  out- 
'      wnrth  and  downwards;*   and  in  1H24,  Dr,  Smith,  being  umier  oath, 
affirme^l  a,**  follows;  "  I  do  not  think  that  the  mechaniail  powers,  such 
as  the  wheel  and  axle,  or  the  pulleys,  are  necessary  to  reduce  a  dislo- 
I      cjited  hip,  or  any  other  dislocation.*'      He  further  adds  that  he  once 
^fce<luced  a  dislocation  upon  the  dorsum  ilii  after  he  had  pulled  in  every 
^■dirtTtion  but  the  right,  **  by  carrying  the   knee  toward    the  patients 
face/**      Subsequently  the  son  of  Dr,  Smith*  Nathan  R.  Smith,  tie 
pre^sent  <h'stinguished  teacher  of  surgery  in  the  Medical  College  at  Balti- 
more, gave  a  more  full  account  of  his  fa  therms  method,  illustrating  his 
views  of  the  pathology  of  these  dislocations,  and  the  mechanism  of  their 
re<luclion,  by  several  drawings.     It  must  be  noticed,  however,  liiat  Dr. 
Nathan  Smith  left  no  written  explanation  of  hie  views  and  practice,  except 
^.  tliat  which  is  to  be  found  in  the  affidavit  already  quoted,  and  that  the 
^paccount  publisheii  by  his  son  is  from  memory,  and  it  is  given  aa  follows: 
**The  patient,  being  pre|ifire<l  fVir  the  operation  by  whatever  means  may 
be  tleenicd  necessary,  may  be  phice<l  in  an  attitude  convenient  for  the 
opemtion,  with  the  IhhIv  securely  fixed,  by  |»lacing  him  in  the  horizontal 
posture,  on  a  narrow  table  emered  with  bbinkets,  and  on  the  sound  side* 
To  the  table  his  body  should  be  firmly  fixe<l,  and  this  can  be  conveniently 
done  by  folding  a  sheet  sevenil  times,  lengthways — then  applying  th© 
middle  of  the  broad  ban<l  thus  made  to  the  inner  and  upper  part  of  the 

*  AnderaoD,  Medical  Commentariei,  Edinbarg^h,  1776,  vol.  rl.  pp.  281-4. 
'  Vidal  ^le  CaMb) ;  from  (Euvre*  posthumeA  de  Poutcau,  Pttri**  1783. 

*  Phvsick,  Do^sey^s  Surg.,  1813,  vo}.  ],  p.  242.     Mem   of  Natlmn  Smith,  ISSl,  p. 
172.     f*help'9  pfljMT  in  Tnins.  Now  York  State  Med.  S<>c..  IBrMl,  y.  109. 

^     *  Tnuis,  N.  11.  Snit*>  M*^.  8ik!.,  1854,  p.  55. 

*  Report  of  the  Trial  of  an  Action  for  MalpmcUoe.     Low  el  v.  Knx«tn  imd  Hawks, 
'ii»iii  Maine,  1^24;  rIso  ButfHlu  Med.  Juum.,  vol.  xiii,  p.  515- 


822  DISLOCATIONS    OF    THE    THIGH. 

sound  thigh—- carrying  its  extremities  under  the  table,  crossing  them 
beneath  it,  and  then  carrying  them  obliquely  up  and  crossing  them  firmly 
over  the  trunk,  above  the  injured  hip.  The  ends  may  then  be  secured 
beneath  the  table.  To  support  the  trunk  the  more  firmly,  a  pillow  miT 
be  placed  on  each  side  of  it  upon  the  table,  and  be  included  in  the  band- 
age.  Should  the  operator  design  to  employ  any  degree  of  extension,  a 
counter-extending  band  may  be  placed  in  the  perineum,  and  carried  op 
to  the  extremity  of  the  table,  be  fixed  to  some  more  firm  body,  or  held 
by  the  hands  of  assistants. 

"  The  operator,  now  standing  on  the  side  to  which  the  patient's  Wk 
presents,  grasps  the  knee  of  the  dislocated  member  with  his  right  hand 
(if  the  left  femur  be  dislocated — vice  versa,  if  the  right),  and  the  ankle 
with  the  left.  The  first  effort  which  he  makes  is  to  flex  the  leg  upon 
the  thigh,  in  order  to  make  the  leg  a  lever  with  which  he  may  operate 
on  the  thigh-bone.  The  next  movement  is  a  gentle  rotation  of  the  thigk 
outwards,  by  inclining  the  foot  toward  the  ground,  and  rotating  the  knee 
outwards.  Next  the  thigh  is  to  be  slightly  abducted  by  pressing  the 
knee  directly  outwards.  Lastly,  the  surgeon  freely  flexes  the  thigh 
upon  the  pelvis  by  thrusting  the  knee  upwards  toward  the  face  of  the 
patient,  and  at  the  game  moment  the  abduction  is  to  be  increased. 

"  Professor  N.  Smith  regarded  the  free  flexion  of  the  thigh  upon  the 
pelvis  as  a  very  important  part  of  the  compound  movement.  He  believed 
that  it  threw  the  head  of  the  bone  downwards,  behind  the  acetabulum, 
where  the  margin  of  the  cup  is  less  prominent,  and  over  which,  therefore, 
the  abductor  muscles  would  drag  it  with  less  difficulty  into  its  place. 

"  The  operator  may  slightly  vary  these  movements,  as  he  increase? 
them,  so  as  to  give  some  degree  of  rocking  motion  to  the  head  of  the  t>? 
femoris,  which  will  thereby  be  disengaged  with  the  more  facility  fp»m 
its  confined  situation  among  the  muscles."^ 

Dr.  Luke  Howe,  of  Boston,  who  was  a  pupil  of  Nathan  Smith's,  |rive> 
the  following  account  of  the  method  practised  by  him  successfully,  about 
the  year  1820,  and  which  method,  he  says,  wa^  recommended  by  hL< 
preceptor :  ''  The  patient  was  permitted  to  lie  on  his  back  on  the  bed 
where  I  found  him,  the  knee  of  the  luxate<l  liinb  turne<l  in  and  over  the 
other.  I  raised  the  knee  in  the  direction  it  inclined  to  take,  which  was 
toward  the  breast  of  the  opposite  side,  till  the  descent  of  the  head  of  the 
bone  gave  an  inclination  of  the  knee  outwards,  when  I  made  use  of  the 
leg,  being  at  a  right  angle  with  the  thigh,  as  a  lever  to  rotate  the  latter 
and  turn  the  head  of  it  inwards.  It  then  readily  returned  to  ite  socket, 
with  an  audible  snap.  During  this  operation,  the  two  assistants  vh<) 
had  been  placed  to  make  the  lateral  extension  and  counter-extension,  if 
ultimately  required,  were  directed  to  draw  moderately  at  their  towels- 
How  much  of  the  success  of  the  operation  is  to  be  imputed  to  their  ex- 
tension, and  the  rotation  of  the  thigh  by  the  leg,  I  am  unable  to  <leter- 
mine  ;  but  as  Dr.  Smith  succeeded  without  the  aid  of  either,  and  as  the 
head  of  the  femur  seemed  to  descend  by  an  easy  and  natural  process,  I 
am  inclined  to  believe  that  all  that  is  necessary,  in  such  cases,  is  to  ele- 

*  Medical  and  Surt^ical  Memoirs,  by  Nathan  Smith,  late  Prof,  of  Surgery,  etc..  in 
Yale  Collep^e.  Edited  bv  Nathan  R.  Smith,  Professor  of  Surgerv  in  Univ.of  Manr- 
land.     Baltimore,  1831,  pp.  163-183. 
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Tate  the  knee,  when  the  ilium,  the  muscles  attached  to  it,  and  perhaps 
the  ligament,  become  the  natural  fulcrum,  over  which  the  thigh,  as  a 
lever,  acts  to  bring  the  head  down  and  inwards  into  the  socket.'*^ 

Klugc,  in  1825,  combined  moderate  extension  with  manipulation,  by 
flexing  both  the  leg  and  thigh,  while  at  the  siime  moment  the  thigh  was 
abducted  and  the  knee  rotated  inwards.^  Wathman,  in  1826,  directed 
that  in  this  dislocation  the  limb  should  be  seized  by  the  knee  and  ankle 

Fig.  326. 


Nathan  Smith's  method  of  reduction  by  manipulation.    (From  Smith's  "  Memoirs.") 

and  slowly  lifted  forwards  until  it  came  to  a  right  angle  with  the  long 
axis  of  the  body;  when,  if  the  outward  ''self-twisting  of  the  thigh" 
occurs,  "which  cannot  be  preventeil  by  fast  holding,''  the  movement  of 
the  head  of  the  bone  is  declared,  and  it  will  only  remain  for  the  surgeon 
to  let  down  the  thigh  gradually  upon  the  bed  so  that  the  two  limbs  will 
come  side  by  side,  and  the  reduction  WiU  be  accomplished.' 

Rust  recommended  also,  in  1826,  a  similar  plan,  combining  moderate 
extension  by  the  hands,  with  flexion  and  abduction  of  the  thigh.* 

Colombot,  whose  opinions  date  from  1830,  suggested  that  the  patient 
should  lay  himself  fonvards  upon  a  bed  or  table,  no  higher  than  his 
hips,  with  the  sound  leg  and  foot  resting  upon  the  floor,  and  that  then 
the  surgeons  seizing  the  foot  with  one  hand,  so  as  to  flex  the  leg,  should, 
with  the  other  hand,  exercise  a  moderate  degree  of  extension,  and  at  the 
same  time  move  the  limb  to  the  right  or  to  the  left,  backwards  and  for- 

*  Howe,  Boston  Med.  and  Siir^.  Journ.,  vol.  xxii.  p.  240,  Mny,  1840. 

»  Chelius's  Surg.,  bv  South,  Amer.  ed.,  vol.  ii.  p.  241.  '      »  Ibid.,  p.  230. 

*  Ibid.,  p.  241,  note  bv  South. 
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wards,  in  order  to  disengage  the  head  of  the  femar ;  and,  finally,  tkit 
he  should  communicate  to  the  thigh  a  sudden  movement  of  drcolar  rott- 
tion,  either  from  within  ontwards,  or  from  without  inwards,  as  the  sur- 
geon may  choose.' 

Collin  states  that,  in  1833,  he  had  reduced  four  dislocations  of  the 
hip  by  a  method  very  similar  to  this  recommended  by  Colombot.* 

Dr.  William  Ingalls,  of  Chelsea,  Mass.,  reduced  a  compound  disloct- 
tion  of  the  femur,  in  which  the  head  of  the  bone  rested'  upon  the  pubcs, 
after  an  unsuccessful  attempt  had  been  made  to  reduce  it  by  extensioiL 
^^An  assistant,  taking  the  ankle  of  the  dislocated  limb  in  his  right  htni 
and  placing  his  left  in  the  ham,  bent  the  leg  at  right  angles  upon  the 
thigh,  and  the  thigh  upon  the  pelvis,  then  lifting  with  a  power  little 
more  than  sufficient  to  elevate  the  whole  limb,  he  carried  it  to  its  grcBtest 
state  of  abduction,  at  the  same  time  rotating  the  femur  inwards,  while 
Dr.  Ingalls  passed  his  thumb  through  the  wound,  and,  pressing  upon  the 
head  of  the  femur,  directed  it  toward  the  acetabulum  At  this  moment 
he  directed  the  limb  to  be  forced  toward  its  fellow,  by  which  the  reduc- 
tion was  effected  with  the  greatest  possible  ease  and  elegance.*'' 

Similar  methods  of  reduction,  with  only  such  slight  variations  u 
scarcely  deserve  a  special  notice,  have  been  suggested  and  praiiwed 
from  time  to  time  by  Palletta,  in  1818;*  Desprte,  in  1835;*  Vial  in 
1841 ;«  Fischer,  Mahr,  and  Clark,  in  1849.^ 

In  1851  Dr.  W.  W.  Reid,  of  Rochester,  N.  Y.,  p\iblished  an  account 
of  the  method  practised  by  himself  successfiilly  in  three  cases  of  dWo- 
cation  upon  the  dorsum  ilii,  the  first  of  which  dated  from  the  year  1844. 
His  method,  as  applied  to  a  dislocation  upon  the  dorsum  ilii,  con.'sists  in 
"  flexing  the  leg  upon  the  thigh,  carrying  the  thigh  over  the  sound  one. 
upwards  over  the  pelvis  as  high  as  the  umbilicus,  and  then  ab<luctinj: 
and  rotating  it."® 

Dr.  Markoe,  of  New  York,  adopts  the  same  procedure,  except  that 
when  the  limb  has  been  sufficiently  flexed  and  abducted,  he  directiJ  that 
the  limb  shall  be  gradually  brought  down,  and  he  affirms  that  it  is  during 
this  last  manoeuvre  that  he  has  usually  found  the  bone  resume  its  pla»'<? 
in  the  socket.^ 

Bigelow,  of  Boston,  declares,  as  has  already  been  stated,  that  in  all 
the  regular  dislocations,  that  is  to  say,  in  all  those  dislocations  in  wbich 
the  ilio-femoral  ligament  is  not  torn,  the  thigh  must  be  first  flexed,  in 
order  to  relax  this  ligament,  and  then  reduction  may  be  efiected  by  ex- 
tension directly  forwards,  the  thigh  being  at  a  right  angle  with  the  body, 
or  by  rotation.  In  some  cases,  where  there  is  probably  only  a  button- 
hole slit  in  the  capsule,  free  circumduction  may  be  required  in  order  that 
the  capsule  may  be  torn  more  freely. 

His  method  of  reducing  the  dislocation  upon  the  dorsum  ilii,  is  to  flex 
the  thigh  upon  the  abdomen,  abduct  and  then  rotate  outwards ;  or,  to 

*  Malgaipnc,  op.  cit,  vol.  ii.  p.  825.  '  Ibid.,  p.  ?2S. 

'  Ingalls,  Bransby  Cooper's  ed.  of  Sir  Astlev's  English  ed.,  1842,  and  Amer.  ed., 
1862. 

*  Chclius's  Surg. ;  note  bv  South  *  Malgaigne.  •  Ibid. 

^  Dublin  Med.  Pres«,  Dec.  3, 1851.     New  York  Journ.  Med.,  March,  1H52. 
8  Reid,  Buffalo  Med.  Journ.,  vol.  vii.  pp.  139-143,  Aug.  1851. 

*  Markoe,  New  York  Journ.  Med.,.  Januarj-,  1866. 
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flex*  then  adduct  and  rotate  a  little  im^*ards.  to  disengage  the  head  of  tlie 
bone  from  behind  the  socket,  their  a b duet  and  pnll  directly  upwards. 
When  necessary,  circumduction  is  practised  to  lacerate  the  eap8ule  more 
c«jmpletely. 

Says  Prof.  Gunn,  of  Chicago:  *Vl  think,  therefore,  that  in  reference  to 
position,  I  maj'  ofler  the  general  rule :  That  for  the  easy  reduction  of  a 
dislocatetl  hip  or  shoulder,  the  limb  sljould  be  placed  in,  as  nearly  as 
possible,  the  ^nme  position  n&  that  which  most  frequently  characterizes  it 
at  the  instant  of  escape/*  And  speaking  espeeially  of  dislocations  of 
the  femur  upon  the  dorsum  ilii,  he  adds :  *'  If  we  now  tiex,  ndduct,  and 
inwardly  rotate  to  a  still  grenter  degree,  we  shall  loosen  the  anterior  and 
inferior  tense  untoru  piortion  wliich  is  holding  the  head  hfioked  outside 
the  acetabular  ridge,  and  then  by  a  moderate  amount  of  force  we  may 

Fia.  327. 


Keliixjition  of  the  itio-reidorRl  Hgaoient  by  a«xion.     (Big«1ow«) 

draw  the  head  into  the  .socket.  This  is  most  conveniently  accom- 
plished by  putting  the  patient  on  tlie  floor  on  his  hack;  an  assistant 
fixes  the  pelvis ;  the  surgeon  graq>s  the  limb,  flexes  and  adduct^  it  till 
it  crosses  the  limb  of  the  opposite  side  at  a  point  a,s  high  as  the  union 
of  the  upper  with  the  lower  two-thirds  of  the  femur;  now  rotating  the 
limb  inwardly,  he  will  be  able  to  lift  the  head  into  place  by  a  modem te 
effort.*' 

Seduction  %  extenmon  dates  from  a  period  e(|nally  early  with  reduc- 
tion by  manipulation*  Iliiipocrate!?>  recommended,  when  other  and  gentler 
meauB  had  failed,  to  make  extension  and  counter-extension  ;  the  extend* 
Lng  bands  being  made  fust  above  the  knee  and  above  the  ankle,  so  as  to 
distribute  the  points  df  ]>ressure  ;  and  tlie  counter-extending  bands  being 
secured  around  the  chest  under  the  arru{)its,  and  also,  if  thought  neces- 
iary^  in  the  perineum  of  the  sound  side. 
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Among  the  methods  recommended  and  practised  by  Hippocrates,  wis 
sitting  across  the  upper  round  of  a  ladder  with  a  weight  attached  to  the 
thigK  of  the  dislocated  limb;  or  suspending  the  patient  from  a  sort  of 
gallows  with  the  head  downwards,  and  if  the  weight  of  the  patient's  own 
body  proved  insufficient,  the  surgeon  might  add  his  also ;  a  method  wrhicli 
Hippocrates  chara<jterizes  as  ''  a  good,  proper,  and  natural  mode  of  re- 
duction,  and  one  which  has  something  of  display  in  it,  if  any  one  tikes 
delight  in  such  ostentatious  modes  of  procedure/*^ 

With  various  modifications  as  to  the  position  of  the  limb,  and  as  to  die 
points  upon  which  the  extending  and  counter-extending  forces  are  to  be 
applied,  and  with  differently  constructed  appliances,  surgeons  have  con- 
tinued to  employ  extension  down  to  this  day. 

The  great  majority  have  regarded  flexion  of  the  thigh  as  essential  to 
success ;  some  holding  the  limb  only  slightly  flexed,  and  others  insisting 
that  flexion  should  be  increased  to  a  right  angle  with  the  body. 

Fig.  328. 


Ilippocrates's  mode  of  reducing  dislocations  of  the  hip  by  extension. 

The  French  surgeons,  including  Boyer  and  Vidal  (de  Cassis),  prefer 
generally  to  apply  the  extending  bands  to  the  feet,  in  order  that  the 
muscles  of  the  thigh  may  not  be  stimulated  to  contraction  by  the  pres- 
sure of  the  bandages.     Mr.  Skey  adopts  the  same  method. 

Sir  Astley  Cooper,  Samuel  Cooper,  B.  Cooper,  Fergusson,  Miller. 
Pirrie,  Erichsen,  and  the  English  surgeons  generally,  make  fast  thel«<^ 
above  the  knee.  J.  L.  Petit  and  Duvemey,  among  the  French,  •!»« 
Dorsey,  Gibson,  with  most  of  the  American  surgeons,  recommend  the 
same  ;  but  Gerdy  seeks  to  multiply  the  points  of  application,  and  for  this 
purpose  secures  the  extending  band  to  the  whole  length  of  the  leg,  ^^ 
to  a  small  jrortion  of  the  thigh  above  the  knee. 

Tlie  counter-extending  bands  are  now  almost  universally  made  to  ope- 
rate against  the  perineum  of  the  dislocated  limb,  but  Roux,  following  the 
practice  of  Hippocrates,  places  it  in  the  perineum  of  the  sound  W- 
Gibson  recommends  the  same  practice. 

Lizars  recommends  that  sometimes  the  reduction  should  be  attempts 
by  simply  placing  the  heel  in  the  perineum  and  making  the  extenj»i^ 
with  the  hands,  veiy  much  as  Sir  Astley  Cooper  advises  us  to  proceed 


,     --^  —  —  ^   — I —   

^  AVorks  of  Hippocrates,  Syd.  ed.,  London,  vol.  ii. 


p.  641. 
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ilblocatioQs  of  the  liunierus.     Morgtin  and  (^>ck.  of  Giiy*s  noji.pital, 

bave  reduced  six  ca.«ie8  *A  dislocation  of  the  liip-jojut  by  placing  tLe  foot 

between  tlio  tbigL^,  t^o  that  it  |iiT3sed  aguin^t  tlie  upper  part  of  the  dis- 

-locate<l  bone,  ajid  thriL^t  it  away  from  the  pelvis;  extension  and  rotation 

"  the  limh  being  made  at  the  same  time  by  aissiatants.^     Throe  of  these 

rere  examples  of  dislocation  ujion  tltu  dorsuTii  ilii,  two  upon  the  pul>es, 

Ind  I  me  into  tlie  foramen  thyroiileum  ;  mvl  luo.st  of  them  had  occurred 

LM  weak  or  ehlerly  pei'sons. 

Ambrose  Par»;*  was  among  the  first  to  recommend  the  use  of  pulleys 

tSoT   the  re<iuctinn  of  dislocations.     Most  surgeons   since  his  day  have 

Icmphiyed  them  for  the  purjiose  of  making  extensitm  more  energetic  and 

Bteady,  and  that  it  might  be  longer  continued.     Sir  A-stley  Cooper's  plan 

rf  procedure  is  a^<  follows: 

Fio.  329, 


R^duatloo  of  a  dlaliKjation  on  tb«  donum  lUI,  bj  f»ol1«jB,    (Sir  A»tJ«j  Cooper's  metliod.) 

The  patient  having  been  bled  freely,  and  the  muscles  still  farther 
relaxed  by  nauseating  doses  of  antimony  and  by  the  hot  hath,  he  is  to  he 
placed  on  his  hack  ujjon  a  table  of  convenient  height  betwet^n  two  sta- 
ples; a  strong  padded  leathern  girth  or  j>erineal  hand^  constructed  so  as 
to  receive  the  tliigh,  and  to  press  at  the  same  moment  against  the  peri- 
noum  and  the  outer  surface  of  the  pelvis,  is  then  applied  and  made  fast 
to  one  of  the  staples  situate*!  hehin^i  the  patient  in  the  direction  of  the 
axi^  of  the  limb.  A  wetted  linen  roller  is  next  to  he  tightly  ajiplie^I 
just  above  the  knee,  and  upon  this  a  leatheni  strap  is  to  be  buckled, 
having  two  short  straps  with  wings  at  right  angles  with  the  circular  part; 
or,  instead  of  this,  a  round  towel  made  in  the  knot  calleti  the  clove-hitch. 
The  knee  is  to  he  sligbtly  bent,  but  not  f|uite  to  a  riglit  angle,  and 
brought  across  the  opposite  thigh  a  little  above  the  knee.  The  pulleys 
being  now  nttached,  the  extension  is  to  be  commenceiL 

A  very  simple  and  cflicient  mode  of  making  the  extension,  if  one  ha^ 
not  the  jiulleys,  is  to  enjploy  for  this  purpose  a  small  rojje,  the  ends  being 
tie^l  together,  and  the  n>pe  being  tlien  doubled  U|Kjn  itself  once  or  twice, 
go  as  to  make  four  or  eight  parallel  cords.  The  opposite  ends  of  this 
bundle  of  ropes  being  made  fast  to  the  limb  and  the  staple*  the  extension 
is  made  by  thrusting  a  stick  through  its  centre  arid  twisting  it,  (Fig.  H-M^.) 

>  Cock  and  Horgiin,  Cbelius,  op.  cit..  vol.  ii«  p.  242,  note  by  Soutli. 
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I  have  several  times  had  occasion  to  resort  to  this  plan ;  and  indeed 
it  has  been  for  some  time  known  and  practised  among  surgeons  in  tlus 


Fig.  830. 


Redaction  of  a  dislocation  on  the  dorsum  ilii,  by  the  Spanish  windlass.     (Gilbert.) 

country,^  having  been  first,  according  to  Professor  Gilbert,  introduced 
by  Fahnestock,  of  Pittsburg,  Pa.  It  is  usually  known  as  the  '*  Spinisfc 
windlass." 

Fig.  331. 


Jarvis'g  adjuster  applied  for  reduction  of  a  dislooation  of  the  hip. 

Jar\Ms's  adjuster,  to  which  I  have  already  made  allusion  when  9f^}' 
ing  of  dislocations  of  the  humerus,  has  been  often  used  with  success  lu 

*  Gilbert,  of  Philadelphia,  note  to  Pirrie's  Surjjc. ;  alsso  Amer.  Joiirn.  Med.  Sci.,  ^^''■ 
XXXV.,  April,  1845. 
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dislocation  of  the  hip  as  well  as  in  dislocations  of  the  shoulder.^  Its 
power  is  equal  to  that  of  the  pulleys,  while  the  direction  of  the  force  can 
be  varied  with  much  greater  ease. 

Mr.  Fergusson  says  that  the  Lancet  for  July  26,  1845,  contains  a 
description  of  a  similar  apparatus  constructed  by  Coxeter  at  the  sugges- 
tion of  G.  N.  Epps;*  and  L'Estrange,  of  Dublin,  has  invented  a  "wind- 
lass" for  making  extension,  with  a  "forceps,"  by  which  the  extending 
power  can  be  instantly  disengaged.*  Mr.  jBloxham's  "  dislocation  tour- 
niquet" is  also  very  simple,  and  Mr.  Erichsen  affirms  that  by  it  "any 
amount  of  extending  force  that  may  be  required  can  be  readily  set  up 
and  maintained."*  Sedillot,  a  French  surgeon,  has  suggested  that  when 
pulleys  are  used,  we  should  measure  the  exact  power  employed  in  the 
redaction,  by  an  ingeniously  contrived  apparatus  called  the  dynanome- 
ter,*  and  which  has  been  variously  modified  by  Charri^re,  Mathieu, 
Robert,  and  Collin.^  Such  an  instrument  might  occasionally  be  useful 
in  preventing  the  application  of  excessive  force,  especially  when  the 
patient  is  under  the  influence  of  an  anaesthetic. 


Fig.  382. 


Bloxham's  "  dislooation  toarniqaet"  applied  for  redaction  of  a  dislooation  on  the  pabes. 

Appreciation, — Finally,  without  attempting  to  determine  the  precise 
relative  value  of  these  different  procedures,  all  of  which  claim  for  them- 
selves the  testimony  of  experience,  I  am  prepared  to  admit  that  no  one 
of  them  is  without  merit,  and  that  each  may  in  certain  cases  possess  ad- 
vantages over  the  others.  Precisely  what  the  cases  are  to  which  each 
individual  method  may  be  especially  applicable,  I  believe  it  would  be 
impossible  to  declare  unless  the  cases  were  actually  before  me ;  and  even 
then  it  would  probably  be  found  difficult  often  to  say  which  was  the  best 
until  a  fair  trial  of  one  or  more,  and  a  final  success,  had  determined  the 
question.  The  time  has  not  yet  arrived  in  which  we  may  institute  a 
rigid  comparison  between  the  relative  merits  of  the  two  leading  plans  of 

*  Crandall,  Boston  Med.  and  Surg.  Journ.,  vol.  xxxiz.  p.  77 ;  Atlee,  Trans.  Amer. 
Med.  Assoc.,  viii.  p.  357,  1850. 

»  Fergusson,  4th  Amer.  ed  ,  p.  200.  »  Ibid.,  p.  198. 

*  Erichsen,  Amer.  ed.,  1858,  p.  242. 

•  Amer.  Journ.  Med.  Sci  ,  vol.  xv.  p.  530. 

•  Poinsot,  op.  cit.,  p.  1038. 
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reduction,  manipulation,  and  extension,  for  while  it  is  true  that  reduction 
by  manipulation  has  been  practised  from  the  earliest  day,  it  is  equtllj 
true  that  extension  has  been  generally  preferred  and  practised  by  sur- 
geons in  all  ages.  Indeed,  it  was  not  until  Dr.  Reid,  of  Rochester, 
again  called  the  attention  of  the  profession  to  this  subject,  illustrating 
his  views  by  the  results  of  several  successful  experiments  and  by  inge- 
nious  arguments,  that  reduction  by  manipulation  could  be  said  to  hsTe 
been  fairly  introduced  as  an  established  method  of  practice;  a  large 
majority  of  all  the  cases  upon  record  of  reduction  by  manipulation 
having  been  reported  since  the  year  1851,  the  period  of  Dr.  Reid's  first 
communication  to  the  Buffalo  Medical  Journal, 

The  following  summary  of  a  paper  prepared  by  myself,  with  the  TJew 
of  determining,  if  possible,  the  relative  value  of  the  two  methods,  and 
exhibiting  an  analysis  of  sixty-four  cases  in  which  manipulation  wts 
employed,  will  enable  the  reader  to  form  some  estimate  of  the  difficnitj 
in  which  this  subject  is  involved ;  and  if  it  does  not  actually  decide  i 
moot-point,  it  will  at  least  demonstrate  that  the  method  by  manipulation 
is  not  without  its  hazards.^ 

"  Of  forty-one  cases  in  which  the  fact  is  stated,  twenty-eight  were 
reduced  on  the  first  attempt,  seven  on  the  second,  four  on  the  third,  and 
two  on  the  seventh.  In  seven  examples  the  head  of  the  femur  has  been 
thrown  from  one  position  to  another  upon  the  pelvis,  travelling  from  the 
dorsum  of  the  ilium  to  the  ischiatic  notch,  and  from  thence  to  the  fon- 
men  ovale ;  or  directly  from  the  dorsum  to  the  foramen,  and  back  again : 
or  in  other  directions,  according  to  the  character  of  the  original  disloca- 
tion ;  in  some  instances  these  changes  being  made  as  often  as  seven  time^ 
in  succession.  In  the  majority  of  cases  no  evil  consequences  seem  tA 
have  followed  upon  these  changes  of  position.  One  of  my  own  ca^es  will 
especially  serve  to  show  with  what  impunity  sometimes  these  changes 
may  be  made. 

"John  Caswell,  set.  28,  was  admitted  to  the  Bufialo  Hospital  of  tb? 
Sisters  of  Charity  on  the  13th  of  January,  1858,  with  a  dislocation  of 
the  left  femur  upon  the  dorsum  ilii,  which  had  occurred  six  days  before. 
His  own  account  of  the  accident  was  that  he  was  standing  at  the  bottom 
of  a  well,  bent  forwards  until  his  body  was  at  a  right  angle  with  hi* 
thighs,  when  a  bucket  holding  five  hundred  pounds  of  earth  fell  upon  hi:? 
back  and  hips.  No  attempt  had  been  made  to  reduce  the  dislocati<m. 
Five  times  in  succession  manipulation  made  by  myself  failed,  leaving  the 
head  of  the  bone  each  time  upon  the  dorsum  iui ;  the  sixth  attempt, 
made  with  the  addition  of  moderate  extension  by  the  hands,  threw  the 
head  into  the  fonimen  thyroideum.  By  reversing  the  movements,  it  wa> 
easily  replaced  upon  the  dorsum  ilii.  The  seventh  trial  was  made  in 
the  same  manner,  except  that  when  I  supposed  the  head  of  the  bone  t** 
be  opposite  the  lower  margin  of  the  socket  I  did  not  permit  the  limb  to 
turn  either  outwards  or  inwards,  but  while  lifting  at  the  knee  with  my 
hands,  with  sufficient  power  to  raise  his  hips  from  the  table,  I  brought 

^  Reduction  of  Dislocation  of  the  Femur  by  Manipulation.  By  the  Auth'»r.  Buf- 
falo Medical  Journal,  N<»v.  18.')7  ;  Feb  ,  March,  June,  1859.  With  tables  c«m>inul-^i 
by  my  very  intelligent  pupil,  Lucien  Damainville. 
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the  littih  down  gnidually  to  a  Iriie  |>anillel  with  the  opposite,  Hiul  thuA 
finally  the  reduction  wa^  aecora pitched.  No  psiiu  or  intiauunatioii  ioU 
lowe<l,  and  in  two  week 8  he  left  the  hospital ;  but  whether  he  waft  able 
to  walk  or  not  at  that  time,  I  am  unable  to  say.*'* 

Since  this  paper  wn.s  written,  the  following  cwies  havo  come  to  my 
kfMiwledge.  Decemlier  !*,  lKt>">,  Dn  Jame<s  R*  Wood  attempted,  at  the 
Bellevue  llospjtMl,  the  reduction  of  a  dislocation  of  the  femur  upon  the 
doniuni  ilii,  of  five  months'  standing,  in  a  man  sixty  yeiirs  of  age,  in  the 
presence  of  Dr.  Say  re,  myself  and  tijc  ela.si*  of  medical  studentsi.  The 
patient  was  under  the  inllnence  of  ether.  Manipulation  alone  wa^  em- 
ployed, l^rohably  Ijalf  an  hour  had  been  consumeil  in  the  various 
efforts,  when,  at  a  moment  when  the  thigh  wm  being  forcibly  abducted, 
the  net'k  wa**  broken  within  the  capsule,  and  very  close  t'»  the  head.  I 
was  able  to  feel  the  head  of  tlie  Ume  distinctly,  after  tlje  fracture,  an<l 
to  move  it  freely  separated  from  the  nt'ck. 

Dr.  Duvid  Prince,  of  Illin«iis,  who  was  present  at  the  time,  informed 
me  that  he  had  himf^elf  fractured  tlie  neck  of  the  femur  in  attempting 
the  reduction  of  an  aneient  dislocation  of  the  hip  by  manipulatton. 

In  Markoe*35  paper,  published  in  the  New  York  Journal  for  Junuary, 
1855,  several  e&aes  similar  to  that  of  Caswell  are  reporttni,  in  which  the 
results  have  been  equally  fortunate ;  but  the  ease  mentione<l  as  having 
been  unrler  the  care  of  Dr.  Post,  had  a  more  serious  termination.  This 
patient,  John  Kelly,  tvU  21,  had  a  dislocation  into  the  ischiatie  notch, 
ami  on  the  same  day  the  reduction  was  attempte<l  by  manipulation.  On 
the  fii*st  trial  the  head  of  the  bone  w,'is  thrown  into  the  fommen  nvale; 
and,  after  having  been  move<l  backwards  and  forwards  between  tliese 
two  points  several  times,  it  was  finally  carried  directly  irom  the  foramen 
ovale  into  the  socket  by  nmnmd  extension  applied  in  the  ordinary  way, 
but  without  pulleys.  ''In  this  ease/*  says  Markfje,  '"the  cure  was  very 
elow,  and  he  left  the  hospital  with  some  degree  of  pain  and  swelling 
ab<>ut  the  joint  I  learned  that  an  abscess  fbrme<l  in  or  about  t!ie  Joint, 
which  was  opened,  aiul  wlien  [  saw  him,  a  year  after,  there  w^aa  every 
apj)earance  of  seated  1  morbus  coxarius/' 

In  Case  14,  of  Markoe^s  paper,  the  thigh  was  broken  at  the  neck  after 
manipulation  had  been  employed,  hut  while  extension  was  being  made 
by  thi'  hands,  united  with  ''a  lifting  outwards.'*  Whether  the  fracture 
was  due  to  the  extension,  or  to  the  manipulation,  seems  not  to  be  clearly 
determined.  The  dislocatio!i  had  existed  seven  weeks  when  this  attempt 
at  reduction  was  made. 

Dr.  Bigelow  hns  reported  a  csise  of  dislocation  upon  the  dorsum,  of 
six  montlis'  8t4inding,  in  a  man  23  years  of  age,  which  he  attempted  to 
re<luce,  and  caused  a  fracture  of  the  neck  of  the  femur.  His  account  of 
the  manner  in  winch  the  accident  occurre<l  is  a-s  follows :  *'  I  Hexeil  the 
limb  once  shtwly  uj)ward  upon  the  abdomen^ — 'a  movement  which  was 
attended  with  a  continued  fine  crepitation  about  the  hip."  Upm  exami- 
nation, the  head  of  the  hone  was  found  to  be  separated  from  the  neck. 

Dr.  Dawson  has  reported  to  the  Cincinnati  Academy  of  Me<licine  *i. 
case  in  which  this  aceident  occurred  in  his  hands.     Captain  Williamson, 

-  >  Bulfulo  Medlciil  Journal,  vol.  xiii.  p.  (iB2. 
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a  gentleman  in  middle  life  and  fair  health,  was  received  at  Dr.  Dawson's 
clinic  with  a  dislocation  into  the  ischiatic  notch  of  nine  weeks*  standing. 
He  was  placed  under  the  influence  of  ether,  and  various  methods  of 
manipulation  employed.  At  last  "  more  force  was  used,  the  thigh  w« 
pressed  forcibly  across  the  abdomen,"  and  this  was  followed  by  rapid 
circumduction.  At  the  sixth  repetition  of  this  manoeuvre,  the  neck  of 
the  bone  suddenly  gave  way.* 

Dr.  J.  S.  Wight,  of  Brooklyn,  broke  the  femur  in  an  attempt  to  re- 
duce a  dislocation  of  four  months'  standing.  The  patient  was  fifly-three 
years  old,  and  the  head  of  the  femur  was  thought  to  be  in  the  iscbiiuc 
notch.  Under  ether  the  thigh  was  flexed  upon  the  body,  and  then  id- 
ducted  with  moderate  force,  when  it  broke  with  a  loud  snap  just  bdoi 
the  trochanter.     The  fragments  subsequently  united.* 

A  lad,  get.  15,  fell  through  a  hatchway,  dislocating  the  left  femir 
upon  the  dorsum  ilii.  The  surgeon  first  called  did  not  recogniie  the 
accident.  April  29,  1873,  eight  weeks  and  one  day  after,  this  patient 
was  received  into  St.  Francis's  Hospital,  and  reduction  attempted  by  Dn. 
Rose  and  Lellman,  both  gentlemen  of  experience.  It  was  reduc«i(ip- 
parently)  with  ease,  the  patient  being  under  the  influence  of  ether. 
Extension,  with  a  six-pound  weight,  was  applied  to  the  limb,  in  ordff  to 
secure  quiet,  and.  three  days  later  they  found  the  bone  out  of  place,  iirf 
they  repeated  the  attempt  at  reduction  by  manipulation.  It  wis  not 
ascertained  that  the  neck  of  the  femur  was  broken,  but  whether  diis 
accident  happened  in  the  first  or  second  attempt  is  not  quite  certain. 
Two  days  later  I  saw  the  patient,  and  found  the  limb  shortened  one  ind 
and  a  half,  and  rotated  outwards  when  unsupported.  The  head  of  the 
bone  could  be  felt  on  the  dorsum. 

Dr.  Rose  informs  me  that  Dr.  Krackowizer  told  him  that  he  had  jo* 
met  with  the  same  accident. 

Assisted  by  my  pupil,  Mr.  Hodge,  I  have  also  succeeded  in  collecting 
sixty-two  cases  of  attempts  at  reduction  by  extension  ;  a  great  majoritr 
of  which,  we  find,  were  reduced  in  the  first  trials ;  but  five  cases  of 
recent  dislocation  were  not  reduced  until  after  several  attempts  had  been 
made. 

In  five  cases  the  femur  was  broken.    The  first  occurred  in  St.  Thomis? 
Hospitiil,  London.     Ben.  Whittenburg,  «?t.  40,  was  admitted  Nov.  l 
1827,  with  a  dislocation  into  the  ischiatic  notch,  of  twenty-two  weeks 
duration.      After  bleeding,  etc.,  had  been  practised,  an    attempt  v»^ 
made  to  reduce  the  bone  by  pulleys,  in  which  the  reporter  professes  ^^ 
believe  they  were  successful,  but  on  the  following  day  it  was  plainly 
enough  not  in  place.     Mr.  Travers  again  resorte<l  to  extension,  and  while 
extension  was  kept  up  and  the  assistants  were  rotating  the  limb  ont- 
wards,  the  neck  of  the  femur  gave  way.*     Malgaigne  mentions  a  case 
in  which,  while  he  was  himself  directing  the  operation,  the  thigh  wis 
broken  through  its  lower  third.     He  was  attempting  to  reduce  the  b^ne 
by  extension,  but  it  was  not  until  he  gave  the  signal  for  rotation  out- 

1  Dawson,  The  Clinic,  Oct.  17,  1874. 

«  Wight,  ilosp.  (Jazette,  Sept.  13,  1879. 

«  London  Med.-Chir.  Rev.,  Nov.  1828,  p.  239. 
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wards  that  the  bone  gave  waj.^  Gibson  says  that  Dr.  Phjsick,  at  the 
Pennsylvania  Hospital,  while  engaged  in  reducing  a  dislocated  thigh  by 
the  pidleys,  broke  the  femur  in  consequence  of  exerting  too  much  force 
upon  it  in  a  lateral  direction  by  an  additional  pulley ;  and  that  a  similar 
accident  is  supposed  to  have  happened  to  Drs.  Harris  and  Randolph  in 
the  same  hospital,  in  the  year  1888,  while  using  the  pulleys  upon  a  boy 
twelve  years  of  age ;  for  during  extension  and  counter-extension,  at  the 
moment  of  rotating  the  limb,  and  of  drawing  it  forcibly  outwards  by  a 
towel,  a  sudden  crack  was  heard.^ 

The  fifth  case  is  related  by  Sir  Astley  Cooper  as  having  occurred  at 
the  Brighton  Hospital,  under  the  care  of  Mr.  Gwynne ;  the  dislocation 
was  upon  the  dorsum  ilii,  and  was  supposed  to  have  existed  about  one 
month.  The  neck  of  the  femur  was  broken  in  the  first  attempt  at  re- 
duction, and  while  the  surgeon  was  making  extension,  with  gentle 
rotation.^ 

Sir  Astley  says :  "  There  are  plenty  of  cases  upon  record,  of  fatal 
abscesses  from  violent  attempts  at  the  reduction  of  dislocated  hips.''  I 
presume  that  this  remark  has  reference  to  attempts  at  reduction  by  ex- 
tension, since,  in  his  day,  this  was  almost  the  only  mode  in  use  among 
mrgeons.  He  adds,  moreover,  that  Mr.  Skey  has  mentioned,  in  the 
Lancety^  a  fatal  case  of  phlebitis  following  protracted  extension  of  the 
thigh.  Malgaigne  has  collected  no  less  than  eight  similar  examples,  with 
leveral  more  in  which  serious  consequences  and  even  death  followed 
promptly  upon  violent  attempts  at  reduction  by  mechanical  means.* 

Marchand^  has  reported  three  cases  of  paralysis  ensuing  upon  at- 
tempts at  reduction  by  extension ;  in  one  of  which,  however,  some  doubt 
remains  as  to  whether  it  was  due  to  the  extension. 

The  head  of  the  bone  has  been  repeatedly  thrown  from  the  dorsum 
ilii  into  the  ischiatic  notch ;  and  B.  Cooper  mentions  a  case  in  which  the 
bone  was  carried  from  the  foramen  ovale  into  the  ischiatic  notch,  from 
which  latter  position  it  could  not  afterwards  be  changed. '^ 

As  to  the  relative  chances  of  failure  by  the  two  methods,  the  testi- 
mony of  the  recorded  cases  is  equally  unsatisfactory.  Of  the  failures 
t)y  extension,  the  experience  of  almost  every  surgeon,  the  journals,  and 
the  treatises  ftimish  a  sufficient  number  of  examples ;  while  among  the 
rixty-four  cases  of  attempts  at  reduction  by  manipulation  collected  by 
me,  and,  excepting  the  cases  in  which  the  bone  was  broken,  only  two 
were  positive  failures.  It  is  somewhat  remarkable,  however,  that  these 
two  cases  occurred  in  the  experience  of  the  New  York  City  Hospital ; 
ind  that  they  are  taken  from  a  total  of  fifteen,  this  being  the  whole 
lumber  which  had  been  treated  by  this  method  at  the  date  of  these  ob- 
servations, in  the  New  York  Hospital.  One  had  existed  one  month,  and, 
ifter  repeated  trials  by  manipulation  and  frequent  changes  of  position, 

*  Malgaigne,  op  cit,  vol.  ii.  pp.  146  and  830. 

*  Gibson's  Surgery,  sixth  ed.,  vol.  i.  p.  389. 

'  Sir  Astley  Cooper  on  Disloc,  Amer  ed.,  p.  88. 

*  Op.  cit.,  vol.  i.  p.  7G7,  1840-41.     Cooper  on  Disloc.,  p.  69. 

*  Malgaigne,  op.  cit.,  vol.  ii.  p.  164  et  seq. 

*  Marchand,  These  d'ugr^gation,  Paris,  1875,  p.  76. 

^  Sir  Astley  Cooper  on  Disloc.     By  Bransby  Cooper,  Amer.  ed.,  p.  96. 
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it  was  finally  reduced  by  pulleys.  The  other,  a  dislocation  into  the 
ischiatic  notch,  had  existed  only  a  few  hours.  At  least  seven  or  a^l 
trials  were  made  to  accomplish  the  reduction  by  manipulation,  but  with- 
out success.  The  first  attempt  by  extension  failed  also,  but  in  the  second 
attempt  the  femur  was  kept  at  a  right  angle  with  the  body,  and  the  bone 
was  soon  brought  into  its  socket.* 

We  have  in  these  two  examples  not  only  a  record  of  failure  by  man- 
ipulation, but  an  equal  record  of  success  by  extension ;  while,  on  the 
other  hand,  we  find,  in  an  analysis  of  the  sixty-four  cases,  sixteen  triompb 
of  manipulation  over  extension. 

I  must  not  omit  to  mention,  in  order  that  the  reader  may  fonn  i 
just  estimate  of  the  value  of  these  statistics,  that  the  great  majoritj,  es- 
pecially of  the  cases  treated  by  manipulation,  have  occurred  in  priTite 
practice,  and  it  is  unnecessary  to  say  that  such  statistics  do  not  furnish 
the  most  reliable  basis  for  conclusions.  As  a  general  rule,  unsuccesBfiil 
cases  are  not  published  by  private  practitioners,  but  successful  cases  ire 
pretty  certain  to  be  made  known ;  while,  on  the  other  hand,  a  series  rf 
cases  furnished  by  any  single  hospital  will  generally  be  found  to  hare 
given  both  unsuccessful  and  successful  cases.  The  writer  has  heird 
lately  of  a  complete  failure  to  reduce  by  manipulation  in  a  recent  Aisloct 
tion  of  the  hip,  after  repeated  efibrts  on  several  successive  days,  and 
where  skilful  surgeons  were  in  attendance ;  but  it  is  believed  that  no 
account  of  the  result  has  been  published. 

I  have  already  called  attention  to  the  fact  that,  in  the  New  York 
City  Hospital,  two  of  the  fifteen  cases  reported  were  failures;  a  circum- 
stance of  remarkable  significance,  especially  when  we  consider  the  skill 
of  the  several  gentlemen  who  were  the  operators  in  these  cases;  and  it 
plainly  renders  a  new  series  of  statistics  necessary,  drawn  solely  from 
the  experience  of  one  or  more  similar  large  establishments,  before  t«? 
shall  be  prepared  to  decide  positively  upon  the  relative  value  of  the  two 
procedures. 

Nevertheless,  I  shall  not  hesitate  to  express  my  present  conviction> 
upon  this  subject,  reserving  to  myself  the  right  of  a  change  of  opinion 
whenever  the  proofs  shall  warmnt  it. 

Manipulation,  owing  to  the  greater  power  which  may  be  brought  t^ 
bear  upon  the  neck  and  head  of  the  bone  through  the  action  of  the  shift 
of  the  femur  as  a  lever,  is  most  liable  to  throw  the  head  of  the  iww 
into  new  positions,  and  consequently  most  liable  to  rupture  the  various 
soft  tissues  about  the  joint;  to  produce  inflammation,  suppuration. and 
caries.  For  the  same  reason  it  is  most  liable,  also,  to  fracture  the  neck 
of  the  femur.  It  is  not  certain  in  my  mind  but  that,  when  the  princi- 
ples which  control  the  reduction  are  more  completely  understood,  the» 
evils  may  be  lessened;  yet  I  can  scarcely  persuade  myself  that  i>J 
any  future  observations  the  state  of  the  question  will  ever  be  greadj 
changed.  I  cannot  but  think,  also,  that  some  conclusions  ought  to  bf 
drawn  from  the  circumstance  that,  since  the  time  of  Hippocrates  to  the 
present  day,  manipulation  has  been  occasionally  recommended  and  ^*u^ 
cessful  examples  reported ;  the  reduction  being  accomplishe<l  in  m^ist  in- 

*  Van  Buren,  New  York  Med.  Times,  Jan.  1856.  p.  126. 
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stanoes  by  processes  identical,  or  nearly  so,  with  those  now  adopt^^l:  yet 
senerally  the  writer?*  appeiir  to  have  been  ignonint  of  what  bad  been 
aoDe  before,  and,  iudeeil,  they  have  genemlly  avowed  their  belief  that 
the  iiiethoil  suggested  by  thenjselves  was  altogether  new  and  original. 
Possibly  this  slowness  to  estabhsli,  itnd  total  inability  to  sostiiin  ami  per- 
petuate a  reputation,  wsi^  not  the  fault  of  the  method,  and  had  no  rela- 
tion to  its  failures.  Until  within  a  few  yeai-s  the  number  of  surgical 
books,  and  especially  of  medical  journals,  wa.s  eompanitively  very  small, 
so  that  valuable  truths  often  died  with  their  di:scoverers,  or  were  known 
and  remcmbere<l  only  by  a  few;  hut  it  is  possihk%  also,  tliat  it  has  a 
d<?)eper  significance,  and  that  it  implies  some  defeirt  in  the  j>rocedure,  or 
serious  danger,  in  consequence  of  which  it  hns  tvom  time  to  time  lapsed 
into  desuetude  and  finally  into  complete  oblivion. 

The  Author  s  3Iethod  of  Mampulafion. — The  rules  which  the  author 
would  give  for  the  employment  of  manijudation  are  very  simple. 

Fio,  338. 


Tb«  Autbor'i  method,     Firtt  posfHoo. 

The  patient  being  laid  on  his  back  upon  a  matti-ess.  the  sur;jeon,  a^- 
fiuming  that  it  is  a  dislocation  upon  the  dorsum  ilii»  should  seize  the  foot 
urith  one  hand  and  the  other  he  should  place  under  the  knee:  then,  flex- 
ing the  leg  upon  the  thigh,  the  knee  is  to  he  carefully  lifted  toward  the 
£ioe  of  the  patient  until  it  meets  with  some  resistance;  it  must  then  be 
Uoved  outwards  and  slightly  rotated  in  the  same  direction  until  resist- 
ance IB  again  encountered,  when  it  must  be  gradually  brought  downwards 
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again  to  the  bed.     I  do  not  know  thtit   the  whole  proccj^  c<kiW  ' 
expresses]  in  simpler  or  more  intelligent  terms  than  tn  aiy^  iliai 
liinh  should  fallow  constftntly  its  own  inclination. 


Fig.  834. 


Second  po«ition.    Not  uftea  rvquired.     Lttible  to  oiiu«t  ifioondikrjp  dlftoMlioo  lit>i 

not<»b  or  for&uiaa  ov&l«. 

All  writers  have  united  in  the  neces^sity  of  iifxinu  ,  ;uui,  indedl, ' 
very  few  exceptions,  tlie  advo^-utea  of  extension  have  insisted  upon  afjj 
ing  the  tlislocnted  limb  more  or  leas  acroBs  the  gound  one  ;  or  of  m»liir 
tlie  extension  at  right   anglesj  with   the  bo<ly.      They  have  al#*i  N 
nearly  unanimous  in  their  stateraenta  that  the  thigh  should  then  ^i 
ducted  and  finally  brought  down.     Nathan  Smith  has  added  tlmj 
tion  to  rotute  the  shaft  of  the  femur  outyrard^,  and  to  pre«*fi  gea 
the  inside  of  the  kuee  while  the  thigli  is  being  flexed  upon  the  1 
as  to  compel  the  head  of  the  bone  to  hug  the  outer  margin  of  ll»«?i 
tahulum  and  to  prevent  it^  falling  into  the  ischiatic  notch ;  a  ?«u^ 
which  liaa  been  erroneously  inteipreted  by  some  writers  to  mean  ibtl 
would  carry  up  the  limb  abducteil,  a  thing  which  is  simplv  im|w**»^^ 
until  the  reduction  is  accomplished*     In  adopting  this  praetioe,  U     "^ 
we  must  not  forget  the  <langer  which  we  inour,  when  th*^  limb  I 
pletely  flexed,  and  the  head  of  the  femur  is  helow  thr 
tabulnm,  of  thrr»wing  it  over  into  the  foramen  ovale<     1 ' 
has  also  noticed  the  a<lvantage  which  sometimes  may  be  gained  by| 
to  the  limb  at  this  moment  a  sligbt  rocking  motion. 
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These  movements  of  the  limb,  with  perhaps  other  slight  modifications* 
such  as  lifting  the  knee  moderately  or  foreihly  when  the  bone  refuses  to 
mouut  over  tl)e  margin  of  the  iicetabulum,  pi'essing  with  the  hand  or  foot 
Upon  the  jielvie  bone^,  and  vicdent  circumduction,  are  all  which  have  been 

lalJy  practised  in  succesisful  manipulatiun. 


Ftii.  aa.j. 


Third  posltioD* 


^^^H^lit,  however,  that  as  a  general  rule,  in  the  firnt  .trial,  the  knee 
must  be  carried  only  in  those  <lirections  whieh  ofler  no  re,sistanee,  and 
iheHO  will  be  found  almost  always  to  be  the  same;  the  knee  of  the  dis- 
lo€Ate<l  femur  hanging  over  the  f^oiind  one  will  be  made  easily  to  ascend 
to  about  a  right  angle  with  the  body;  we  can  then  carry  it  outwards  a 
short  distance,  j»rubahly  not  more  than  four  or  five  rlegrees;  at  this 
moment,  frecjuently,  the  tliigh  will  begin  to  rotate  outwards  of  itself  and 
with  e^nsiderabk^  force,  or,  as  Wathman  siiys,  '*  a  self-twisting  of  the 
thigh  occui*8,  which  cannot  be  preventer!  hy  fiist  holding/'  When  this 
action  takes  place,  the  reduction  is  immediately  accomplished  i  and  it  is 
in  fact  at  this  moment*  before  the  limb  begins  to  descend,  that  ibe  hone 
most  frerjuently  resumes  its  socket.  If  it  docs  not,  then  as  soon  as  the 
limb  begins  to  fall  the  reductifin  occnrs,  genemlly  with  a  loud  snap.  It 
w  pretty  certain  that  this  nianipuhuion  is  to  fail  if  the  knee  hns  descended 
more  than  a  few  inches  without  the  reduction  having  taken  place:  and 
it  will  be  better  to  repeat  the  manoeuvre  at  once,  mther  than  to  bring  the 

Ljtelv  down, 
_ 
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Generally  anaesthetics  ought  not  to  be  employed,  since  the  opemtioB, 
if  successful,  is  not  usually  painful,  and  we  need  that  the  patient  should 
preserve  his  consciousness,  in  order  to  admonish  us  when  we  are  uang 
improper  violence.  It  is  probable,  also,  that  the  action  of  certain  musdes 
sometimes  affords  material  assistance  in  the  reduction.  If,  however,  the 
patient  is  very  sensitive,  or  the  parts  about  the  joint  are  very  tender,  or 
manipulation  without  anaesthetics  has  failed,  then  certainly  these  agaits 
may  be  properly  and  advantageously  employed. 

If  we  propose  to  attempt  reduction  by  extension,  it  is  no  longer  Dec€S- 
sary  to  resort  to  the  lancet,  antimony,  and  the  hot  bath,  as  preliminair 
measures,  since  the  muscles  can  be  at  once  overcome  by  the  much  more 
certain  and  more  powerful  agents,  chloroform,  ether,  etc. 

Sir  Astley  Cooper  8  Method  of  Extermon,  —  The  method  recom- 
mended by  Sir  Astley  Cooper,  and  most  often  practised  by  surgeoDS  of 
the  present  day,  is  essentially  as  follows  : 

The  patient  is  placed  upon  a  bed  of  suitable  height,  reclining  on  his 
back,  but  partly  over  upon  the  sound  side.  Observing  now  the  line  of 
the  axis  of  the  dislocated  thigh,  one  strong  staple  is  to  be  secured  into 
the  wall  upon  one  side  of  the  room,  and  another  upon  the  opposite  side, 
both  of  which  shall  correspond  as  nearly  as  possible  with  the  line  of  the 
shaft  of  the  femur.  The  staple  in  front  of  the  body  will  be  higher  thin 
the  bed,  and  the  staple  behind  will  be,  in  the  same  proportion,  lower 
than  the  bed.  The  limb  being  stripped,  two  pieces  of  strong  fectory 
cloth,  each  about  four  inches  wide  and  two  feet  long,  should  be  kiJ 
parallel  with  and  on  each  side  of  the  limb ;  the  centre  of  each  strip 
being  about  opposite  that  portion  of  the  thigh  which  is  just  above  the 
two  condyles.  Over  the  centre  of  these  strips,  above  the  condyles  vA 
patella,  a  strong  roller,  three  inches  wide  and  at  least  three  yards  long, 
previously  wetted  in  water,  is  to  be  turned  as  tightly  as  it  can  be  drawn 
until  the  whole  roller  is  exhausted  ;  the  extremity  of  the  roller  being 
made  fast  with  a  needle  and  thread  rather  than  with  pins.  The  upper 
ends  of  the  side  strips  are  then  to  be  brought  down,  and  tied  to  the 
lower  ends,  foiming  thus  two  lateral  loops,  upon  which  one  of  the  hoob 
of  the  compound  pulleys  is  to  be  made  fast,  while  the  other  book  L* 
secured  to  the  front  staple  in  the  wall.  Instead  of  these  rollers  we  miy 
employ,  if  we  choose,  a  leathern  thigh-belt.  For  the  purpose  of  counter- 
extension  a  sheet  is  folded  diagonally,  and  its  centre  being  applied  to 
the  perineum  of  the  dislocated  limb,  the  ends  are  tie<l  firmly  into  the 
back  staple.  To  prevent  the  body  from  moving  laterally,  under  tbe 
action  of  the  pulleys,  one  assistant  should  be  seated  upon  the  be<l  with 
his  back  against  tlie  side  and  back  of  the  patient,  and  his  right  inn 
thrown  over  the  body ;  it  is  well  also  to  station  another  beside  the  sound 
limb,  so  as  to  retain  it  also  in  its  place  upon  the  bed.  Underneath  the 
upper  part  of  the  dislocated  limb  a  sti'ong  and  broad  bandage  should  be 
placed,  of  sufficient  length  to  tie  over  the  neck  of  the  surgeon  when  1«? 
is  standing  about  half-bent  over  the  body  of  the  patient. 

Everything  being  arranged,  and  all  portions  of  the  apparatus  having 
been  sufficiently  tested  to  make  sure  that  nothing  will  give  way  during 
the  operation,  the  ana(?sthetic  is  to  be  administered,  and  as  the  patient 
falls  gradually  under  its  influence,  the  action  of  the  pulleys  should  com* 
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ni€'ncc\  and  be  slowly  but  steatlily  increased ;  a  third  aKsistant  u)ana«ring 
the  rope,  so  as  to  leave  tiie  surgeon  unembarnissed^  and  able  to  direct 
his  whole  attention  to  the  jiosition  of  the  trochanter  major  and  of  the 
head  of  tlie  femur.  In  onler  to  thij*,  he  shimld  plaee  one  hand  ujKin 
eiwh  of  thcaic  fnxmiinence^,  and  watch  carefully  their  descent. 

The  lengtli  of  time  which  will  be  re<|uired  to  bring  down  the  limb 
must  differ  greatly  in  different  person^s,  according  to  the  peculiar  cir- 
cumstances of  the  CHHiet  and  the  condition,  age,  etc.,  of  the  patient;  but 
it  must  never  be  forgotten  that  a  i^low  and  :?iteudy  action  i^  much  more 
effective  than  rapid  and  irregular  traction:?,  and  it  is  in  this  especially^ 
rather  than  in  the  relative  amount  of  power,  that  the  pulleys  possess 
always  ho  great  an  advantage  over  the  hands. 

\\  hen  the  surgeon  Gmh  tiiat  the  head  of  tlie  bone  has  nearly  or  rjuite 
reached  the  socket,  if  it  does  not  take  its  place  spontaneorhsly,  he  may 
place  hi;<  iie(*k  in  the  noose  which  psis^ses  undernwith  the  thigh,  and  lift 
ujiwai'ds  and  outwards,  in  order  to  rai.se  the  trochanter  nuijor,  and  thus 
enable  the  head  to  rotntc  toward  the  acetuhulum*  It  is  in  this  part  of 
the  niantcnvre,  and  especially  when  at  tin?  same  moment  one  of  the 
assistants,  after  bending  the  leg  upon  the  thigh  so  a^  to  make  of  it  a 
lever,  has  rotated  the  thigh  outwards,  that  the  fracture  of  the  neck  h^ 
generally  taken  place;  and  we  cannot  be  too  cautious,  therefore,  parti- 
cularly in  old  persons,  not  to  bear  very  strongly  upon  the  ncNjBe,  nor  to 
pennit  the  assistant  to  rotate  outwards  with  great  force. 

If  the  hone  drx^s  not  enter  the  socket,  we  may  incretise  the  flexion,  or 
^Ufhlenly  release  the  tension,  or,  in  fine,  again  resort  to  manipulation 
alone. 

When  the  reduction  is  accomplished,  the  patient  should  be  laid  upon 
his  back,  with  the  knees  resting  over  a  pillow,  and  tie<l  together  lightly 
with  a  towel  or  a  strip  of  cotton  cloth.  In  order  also  the  more  certainly 
to  prevent  n  redislocation,  the  thigh  of  the  dislocatcHl  limb  should  be  gently 
rotated  outwards,  by  which  the  head  will  be  pressed  forwards  against 
the  anterior  portion  of  the  capsule* 

Such  an  accident,  however,  as  a  recurrence  of  the  dislocation,  in  the 
case  of  the  femur,  is  excee<lingly  rare ;  and  I  should  l^ave  deemeti  it 
altogether  impa*^sible,  except  as  the  result  of  considerable  violence  again 
applietl,  iuid  not  at  least  two  exampleiS  been  reptu'ted  to  uie  upon  very 
excellent  ?tuthority.  Malgaigne  says  he  has  himself  seen  an  example  of 
I'edislocatioii  upcui  the  (h)rsum  ilii,  occfisioned  by  an  untimely  movement;' 
and  Venieuil  has  seen,  ten  days  after  the  reduction  of  a  dislocation 
u[K)n  the  ischiatic  notch,  the  dislocation  reproduced  by  a  sudden  effort 
of  the  patient  to  sit  up:^  indeed,  it  is  when  the  limb  is  m  a  flexed  posi- 
tion that  the  accident  seems  most  likely  to  occur. 

<Jf  cimrse,  in  these  remarks  I  mean  to  except  those  ctises  in  which 
the  upjjer  margin  of  the  acetabulum  is  broken  off,  and  the  head  of  the 
femur  has  consequently  lost  its  natural  supiport  in  tliis  direction. 

The  possibility  of  this  accident  is  also  confinnerl  by  the  examples  of 
*' voluntary'*  dislocatioDS»  which  I  shall  relate  in  the  last  section  of  this 
chapter. 


Mftlgalgne,  op.  cit.,  turn,  ih  p.  8S0. 


*  Ibid,,  p.  Mk 
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Bigeloivs  Method  of  Extension. — The  method  of  extension  recom- 
mended by  Dr.  Bigelow,  namely,  with  the  thigh  at  a  right  angle  with 
the  body,  has  already  been  referred  to;  and  there  is  much  reaf^on  to 
believe  that,  as  a  rule,  it  is  preferable  to  extension  as  practised  by  Sir 
Astley  Cooper.  Nearly  all  surgeons,  however,  have  recognized  the  ne- 
cessity of  flexing  the  thigh  in  certain  cases.  Dr.  Bigelow  suggests  that 
where  greater  force  is  required  than  can  be  obtained  by  the  usual  meth<>«Ls, 
a  tripod  should  be  employed,  as  shown  in  the  accompanying  woodcut. 

Fig.  336. 


Tripod  for  vertical  extension.     (Bigelow.) 

The  following  case,  reported  to  me  by  Dr.  N.  Fanning,  of  Catskill. 
N.  Y.,  illustratas  the  occasional  necessity  of  resorting  to  extension,  and 
is  of  special  interest  on  account  of  the  extreme  youth  of  the  patient.  I 
have  referred  to  the  same  case  once  before. 

A  little  girl,  two  and  a  half  years  old,  was  caught  under  a  falling  d(H>r 
on  the  24th  of  May,  1867,  but  her  parents  suspected  no  injury  bevond 
a  severe  bruise  until  ten  days  later,  when  they  consulted  Dr.  iFannintr. 
The  left  femur  was  then  found  to  be  dislocated  upon  the  dorsum  ilii.  Dr. 
Fanning  attempted  first  to  reduce  the  dislocation  by  manipulation,  but 
he  failed.  He  then  directed  the  father  to  make  extension  by  the  le^zs, 
while  the  mother  made  counter-extension  by  seizing  the  child  under  the 
arms,  and  thus  he  soon  succeeded  in  eifccting  the  reduction. 
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2.  Biilocations  Upwards  and  Backwards  into  the  Great  Ischiatic  Hotch. 

St/n. — '•  rpwards  nnd  Lftckwiird^  ii[t«>  tlie  isuljintie  rn*tcb  ;  "  Sir  A,  Cooper.  ^^l'j»* 
«n3^  aiiU  ImckwurdK  into  the  grreat  sacro-^^ciatic■  notch  ;  ''''  LizHrs.  **  Backwai-ds  into 
\v  fHcn>-fciatic  fonimfti ;  "  S.  Cooper  '*Bnckwurds  iiilo  the  ischiutic-  notch/'  Lii»ton, 
,  Coci|i€r.  Miller,  Pirrie,  Eridji^enj  Bkey,  GibM>n,  ^*  Downviurds  nnd  outwards  on 
e  list  ischium  ;  "  Borer,  Dorsey.  *'  Buckwtirds  and  downward.^  Into  the  ifchiHtic 
j;^'  Cbelius,  Pptit,  Duverney.  *' Upon  the  ischium;  '  Bertnindi,  **  8aero- 
ie;*'  Gcrdy.     **  Ischialie;''  ^lalguigtio!.     '*  D<jrsiv]  b« low  the  tendon  ;'*  Bigeluw. 

Bover  considers  this  dij^location  as  only  seconjarv  upon  a  dislocation 
iUp«»n   the  dorsum  ilii;  but  it  is  very  certain  that  it  often  occui's  as  a 


Fio.  837. 


Fig.  8^8. 


0i»ToestioQ  upwiirdi  »nd  biuskirftrdi  mlo 
tbt  Kr«»t  Uebiaitic  tiateh.  (A.  Cooper,) 

rimary  accident*  Not  unfre- 
|Tiently,  also,  what  wits  pri- 
oarily  a  dislocation    into  the 

chiatic  notch,  bet*omes  suhse- 

[leDtljr  a  dislocation  upon  the 

»♦ — A    fall    upon   tlie 

Dt  or  knee  when  the  limb  is 

y  much  in  advance  of  the 

ly  ;  or  the  fall  of  a  heavy 

reight    upon    the    back    and 

dvis  when  the  thigb  i^s  nearly 

quite  at  a  right  angle  with  the  I>ody. 


Di»location  upwards  and  bnokwnrdt,  into  the  great 
ifichiatii?  notch. 


In4leed,  the  causes  are  very 
ilar  to  those  which  ]>roduee  dislocntions  upon  the  dorsum  ilii,  except 


842 


IHSLOCATIOXS    OF    THE    TUIGH, 


that  it  is  necessiiry  tn  suppose  the  liml>  iJi  a   position  more  t> 
riglit  angle  with  the  trunk,  ut  the  moment  at  which   the  fortre 

Pathological  Anatoimf, — Mr,  Syme,  who  dissected  the  body  of  a  miQ 
recently  dead,  whose  thigh  had  heen  dislocated  into  the  ischialic  tv^-^' 
found  the  glut^^^us  maximus  nearly  torn  asunder,  the  head  of  tli*' 
bein^  embedded  in  it?  substiince ;  the  glutieus  minimus,  the  ! 
lUiil  the  gemellus  superior  lacerated  ;    the  capsular  ligament  <  r 

torn  close  to  the  edge  of  the  acetabulum,  and  the  round  li;: 
completely  separate^.1  from  the  femur.  The  head  of  the  femur  wn^  ;., 
in  the  greiit  ischiatie  notch,  upon  the  gemelH  and  the  aacro -sciatic  utnt, 
behind  the  acetabulum  and  a  little  above  it;  being  situated  betw«^ 
the  upper  margin  of  tlie  notch  and  the  great  saero-sciatic  UgameiiU.^ 
Figure  337  is  a  rej>resentation  of  this  specimen. 

Fio.  389. 


lEtternal  obturator  In  iU  oattirfti  positloo.     (Blgtlow.) 

Dr.  Joseph  C.  Hutchision,  of  Brooklyn,  N.  Y.,  has  reported  an  exam^ 
pie  of  tfiis  dislocation  in  wliich,  death  having  occurred  four  days  After 
Teiluetion,  he  was  able  to  ascertain  the  character  of  the  lesions.  By 
courtesy  of  Dr.  Hutchison,  I  was  permitted  to  be  present  at  this  anto[ 
and  the  lesions  were  found  to  be  much  the  same  as  in  the  case  r€late<l 
Syme;  but  the  gluta^us  minimus  was  not  torn,  and  there  was  added  t 
laceration  of  the  obtunitor  exterous.  Dr.  Lente  has  reportetl  one  otlier 
dissection  made  after  reduction.'^ 

Dr,  Bigelow  speaks  of  a  dorsal  (upon  the  ilium)  dislocation  as  some- 


After 

.iH 
ed  *i  I 


^  AmpT.  J*njni.  ^teci.  Sci.^  \fy\,  xnxW,  p.  460. 
'  Lente,  New  York  Journ.  Med.,  Jwri,  1851. 
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Pio.  340. 


lies  occupying  a  ])osition  as  low  as  the  upper  portion  of  the  ischiatic 
5tch  ;  btit  the  di^ilociition  now  under  consideration  lie  describes  iis  that 
in  which  the  hejul  of  the  femur,  having  bi-t^n  driven  from  its  socket 
downwards  and  backwards,  is  siil>se{|iiently,  in  ilie  attempt  to  straighten 
ttie  Unib,  carried  upwards  iK-biml  the  s<x'ket  until  it  is  anested  by  the 
strong  tentb>ti  uf  the  obturator  intenius,  and  the  subjacent  capsule.  This 
J^  usually  denominated  'Msehiatic ;"  but 
■l  it  is  both  behind  and  below  the  ten- 
ion,  Bigelow  calls  it  ''dorsal  below  the 
tendon/' 

Prof.  Gunn  makes  no  mention  of  the 
relations  of  this  dislocation  to  the  tendon 
of  the  obtumtor  internus,  bnt  only  speaks 
^it  a»  a  ''backward  dislocation/' 
■  Quain^  made  a  careful  dissect ii>n  of  a 
recent  iscbiatic  dislocation,  in  which  no 
attempt  at  rethiction  liad  l»een  maile. 
The  head  of  the  femur  rested  nprui  the 
ischial ic  spine,  and  was  separated  from 
the  pelvic  hones  only  by  the  obturator 
internus  ami  the  gemelli.  The  pyrami- 
dal is,  situated  above  the  head  of  the 
femur,  was  modcnitely  stretched.  The 
gem  el  H  and  olrturator  internus  were 
greJitly  stretched ;  which  last-mentioned 
muscles,  with  the  capsular  ligament,  alone 
separateil  the  head  from  tlie  cotyloid 
cavity,  and  from  the  surface  of  the  m- 
nominatum  situated  behind  this  cavity. 
The  external  obturator  ami  the  rpiadra- 
as  were  torn  transversely.     The  capsule 

detached  from  the  cotyloid  margin  at  its  inferior  and  internal  inser- 
Jons,  while  its  posterior  and  external  p<)rtions  were  intact.  The  round 
ligament  \mis  tonj  from  its  insertion  into  (lie  head  of  the  femur. 

In  a  case  reported  by  Scott/  tlie  sciatic  nerve  was  compressed  between 

te  head  and  the  ischium. 
SyviptomB* — The  position- of  the  limb  is  in  some  cases  nearly  the  same 
in  certain  dislocations  upon  the  dorsum.  It  is  sho it ened  usually  about 
half  an  inch,  the  thigh  being  tlexcd  upon  the  i>ody,  adducted,  and  nUatcd 
inwards  ;  but  the  llcxitui  is  often  less  than  in  dislocations  ujron  the 
dorsum,  while,  on  the  other  hand,  it  issotuotimes  much  greater,  tiencr- 
ally  it  is  such  that,  when  the  putient  is  standing,  the  end  of  the  great  toe 

tthe  dislocated  limb  touches  the  ball  of  the  great  toe  of  the  sound  limb, 
Bigelow  observes  that  the  extreme  flexion  which  is  sometimes  found  to 
ist,  especially  when  the  patient  is  in  the  recumbent  position,  is  generally 
due  to  the  arrest  of  the  hca«l  of  the  femur  by  the  intermil  obturator  and 
the  subjacent  untorn  capsule.     When  the  patient  rises,  the  weight  of  the 

*  Qviiitn,  PoiriJ^ot.  np.  cit,|  p,  10»54. 

*  Soott,  Ihibliii  Uosp.  Rep.,  1822,  vol.  3,  p   889. 


Showing  tetiAtj  contJition  of  nnterior 
half  of  eapsukr  Ugdment  in  "back- 
ward "  dialooaiion.     (Guqo.) 
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limb  may  force  the  head  ufi  behind  the  tendon  of  the  fihtiirntor;  (w\ 
the  limb  U  brought  down  with  foree»  the  tendon  and  otpsril* " 


Fro,  'UL 


Itilernal  obturator  in  \ia  new  poalUon.    (Xich1»ti«)  ^*  DoriAt  b«tow  the  tendon/*   {t 

Fig.  842.  ^vny  and  the  liead  may  a>* 

pcmit  up<»n  the  outer  &uila 
iltuin,  find  in  ttiis  wity  an  i^chii 
l>e  t'ori verted  into  tm  iliac  di^' 
The  liend  of  the  frmur  i^  h)1 
disti nelly    felt    in    it8   new 
t'j^|)eci'.illy  when    tbe  Hinb  is  moii 
upwards  or   downwards,      Tlie 
ebanter  major  is  approxiniatt'd  l^^ 
the  anterior  superior  spinous  pi^ 
of  the  ilium* 

Sir   Astley  Cooper  rcmurb  ti 
this  diiihieation  'i»  the  most  difficttltl 
detei*t,   and   Mr.    Syme  m*'ntii*M| 
case  in  which  the  nature  of  the  i 
dent  WHS  overlr)ok<n!  by  hiuii»eir  s 
tbe  tliio;h  w«!<  nut   rf<liietHi  uutil 
t)urrf*t*hth    day  ;*    nud    Mth 
Mr.    Syme    lias   euUed    nlten 
what  he  considers  as  one  of  the  most  iuj porta ut  diagnostle  mttrkK — biW 
he  says  it  is  never  absent,  nor  is  it  ever  met  with  in  any  other  inju 


DblocHtinn  upwards  and  bnpkwarrU  into 
^r«at  biiliialia  nuLoh*  ^'Beluw  tlif*  tendiiti/' 
when  ibe  patient  if  reoambeot.  (Bigeluw.) 


^  Anjer.  Journ.  M^d.  Scl.^  vol.  xviiL  p,  242* 
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he  hip-joint,  " whether  dislocation, fracture,  or  bruise;"  this  is  '*an 
irched  form  of  the  lumbar  part  of  the  spine,  which  cannot  be  straight- 
ined  so  long  as  the  thigh  is  straight,  or  on  a  line  with  the  patient's  trunk. 
rVhen  the  limb  is  raised  or  bent  upwards  upon  the  pelvis,  the  back  rests 
lat  upon  the  bed ;  but  so  soon  as  the  limb  is  allowed  to  descend,  the 
Mack  becomes  arched  as  before.'*  This  position,  assumed  by  the  back 
vhen  an  attempt  is  made  to  straighten  and  depress  the  limb,  is  due  to 
he  action  of  the  psoas  magnus  and  iliacus  internus.  But  this  can  hardly 
>e  regarded  as  absolutely  diagnostic,  inasmuch  as  this  same  phenomenon 
will  be  observe<l  in  a  degree,  more  or  less,  in  a  dislocation  upon  the 
lorsum,  and  in  most  cases  of  disease  of  the  hip  joint.  The  inversion  of 
:he  toes,  immobility  of  the  limb,  and  the  absence  of  crepitus,  are  generally 
mflBcient  in  themselves  to  distinguish  it  from  a  fracture  of  the  neck.  Dr. 
Squires,  of  Elmira,  N.  Y.,  in  a  note  addressed  to  me  in  March,  1860, 
suggests,  also,  that  in  ancient  cases  the  projection  of  the  head  of  the 
femur  may  be  felt  by  passing  the  finger  into  the  rectum  or  vagina.  With 
my  finger  in  the  rectum  I  determined  a  dislocation  into  the  ischiatic 
DOtch  which  had  existed  six  months,  in  a  boy  twelve  years  old ;  and  by 
exploration  per  vaginam  I  diagnosticated  the  same  dislocation  in  a  woman 
&t  Bellevue  Hospital,  which  had  existed  four  weeks. 

Dr.  Oscar  H.  Allis,  of  Philadelphia,  has  added  another  valuable  means 
rf  diagnosis,  namely,  that,  although  the  limb,  when  laid  parallel  with  the 
3ther,  or  as  nearly  so  as  it  is  practicable  to  place  it,  and  extended,  will  be 
found  to  be  only  very  little  shortened,  if  at  all ;  yet,  when  the  two  limbs 
ire  brought  into  a  position  of  flexion,  the  thighs  being  at  right  angles 
srith  the  body,  the  dislocate<l  limb  will  appear  one  or  two  inches  shorter 
than  the  other — that  is,  the  knee  of  the  dislocated  limb  will  be  on  a  much 
lower  level  than  the  other.* 

Dr.  W.  Dawson,  of  Cincinnati,  whose  observations  in  relation  to  this 
lew  sign  extended  back  as  far  as  1871,  and  who  had  repeated  the  ob- 
servation several  times,  published  his  experience  in  1878,  without  being 
iware  that  Dr.  Allis  had  alrejidy  called  the  attention  of  the  profession 
to  this  point.^ 

Prognom.  —  I  have  seen  two  dislociitions  of  this  character  which 
were  not  recognized  by  the  surgeons  at  the  time  of  the  receipt  of  the 
injury,  nor  for  some  weeks  afterwards.  One  was  in  a  lad  twelve  years 
Jd,  who  was  brought  to  me  from  an  adjacent  county  in  August,  1847. 
The  accident  had  happened  eight  weeks  before.  His  limb  was  shortened 
me  inch  ;  it  was  also  forcibly  adducted  and  rotated  inwards.  Dr.  Cole- 
jrove,  a  very  excellent  surgeon,  had  made  a  thorough  attempt  to  reduce 
:he  dislocation  with  pulleys  a  few  days  before  he  was  brought  to  me,  and 
[  did  not  deem  it  advisable  to  subject  him  again  to  the  trial.  Notwith- 
jtanding  the  dislocation,  his  limb  was  quite  useful.  The  second  was  in 
:he  case  of  the  boy  seen  by  Dr.  Sayre  and  myself,  to  which  I  have  just 
i^ferreil. 

*  Amer.  Journ.  Med  Sci.,  Oct.  1843,  p.  461,  from  Lond.  and  Edinb.  Month.  Journ., 
fulv.  1843 
« 'Allis.  Phihi.  Med.  Times,  March  28,  1874. 
»  Dawson,  Archives  of  Clinical  Surj;.,  Jan.  1,  1878.     Hosp.  Gaz.,  May  16,  1878. 
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Treatment — In  employing  manipulation^  we  may  follow,  with  only 
a  slight  modification,  the  directions  already  given  in  dislocations  upon 
the  dorsum  ilii.  We  find  the  head  of  the  femur  lower ;  consequently  the 
extent  of  the  circuit  to  be  described  in  the  manoeuvre  is  diminished,  but 
in  other  respects  the  processes  are  identical. 

We  must  not  forget,  however,  that  there  is  especial  danger,  while 
attempting  to  reduce  this  dislocation  by  manipulation,  that  the  head  of 
the  bone  will  be  thrown  across  into  the  foramen  thyroideum.  I  hive 
already  mentioned  one  case  occurring  under  the  care  of  Dr.  Post  in  the 
New  York  Hospital,  in  which  the  head  of  the  femur,  originally  in  the 
ischiatic  notch,  passed  backwards  and  forwards  between  the  ischiatic  notch 
and  the  foramen  thyroideum  many  times,  and  which,  although  the  redac- 
tion was  finally  accomplished,  was  followed  by  morbus  coxarius.  Parker 
mentions  a  second  case  in  the  same  paper,*  in  which  his  first  attempt  to 
reduce  by  manipulation  carried  the  head  of  the  bone  into  the  foramen 
thyroideum  ;  but  the  second  attempt  was  successful.  In  Dr.  Hutchiaon  s 
case,  to  which  I  have  already  referred,  the  first  attempt  at  reduction  wis 
made  without  an  anaesthetic,  and  by  manipulation  after  the  method  de- 
scribed by  Reid.  The  first  two  attempts  failed,  and  in  the  thinl,  the 
limb  being  more  abducted  than  before,  the  head  of  the  bone  was  thrown 
into  the  foramen  thyroideum.  By  reversing  the  movements,  it  was  re- 
placed in  the  ischiatic  notch ;  and  this  change  of  position  was  made  seren 
or  eight  times.  The  patient  was  now  etherized,  and  the  bone  was  lifted 
into  its  socket  in  the  same  manner  which  I  have  described  in  the  case  of 
Caswell.  Malgaigne  refers  to  a  patient  of  Lenoir's,  and  to  another  of 
his  own,  in  which  the  head  of  the  bone  was  lodged  under  the  margin  '►f 
the  acetabulum  during  the  attempts  at  reduction.* 

On  the  23d  of  March,  1855,  Charles  McCormick.  aet.  21,  a  laborer  »n 
the  *'  State  Line  Railroad,"  was  cauglit  between  two  cars,  with  his  back 
resting  against  one  car,  and  his  right  knee  against  the  other,  the  right 
thigh  being  raised  to  a  right  angle  with  his  body.  As  the  cars  came 
together  he  felt  a  "  cracking"  at  his  hip-joint,  and  found  himself  i^un^ 
diately  unable  to  walk  or  stiind. 

Two  hours  after  the  accident,  assisted  by  my  son  Theodore,  and 
Austin  Flint,  Jr.,  I  examined  the  limb  carefully,  and  made  arrangement 
for  the  reduction  with  the  pulleys,  in  case  the  attempt  by  manipulation 
should  fail. 

The  patient  lying  upon  his  back,  I  seized  the  right  leg  and  thigh  with 
my  hands,  the  leg  being  moderately  flexed  upon  the  thigh,  antl  carried 
the  knee  slowly  up  toward  the  belly,  until  it  had  approache<l  within 
twelve  or  fifteen  inches,  when,  noticing  a  slight  resistance  to  farther  pn»}!- 
ress  in  this  direction,  I  carried  the  knee  across  the  body  outwanls.  until 
I  again  encountered  a  slight  resistance,  and  immediately  I  began  to 
allow  the  limb  to  descend.  At  this  moment  a  sudden  slip  or  snap  «^- 
curred  near  the  joint,  and  I  suppose<l  re<luction  was  accomplished;  but 
on  bringing  the  limb  down  completely,  I  found  it  was  still  in  the  ischiatic 
notch.  I  think  the  head  had  slipped  ofi"  from  the  lower  lip  of  the  ace- 
tabulum, after  having  been  gradually  lifted  upon  it. 

*  Markoe's  paper,  N.  Y.  Journ.  of  Med.,  Jan.  1855. 

*  Malgaigne,  op.  cit.,  torn.  ii.  p.  839. 
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Without  delay  I  commenced  to  repeat  the  manipulation,  and  in  pre- 
cisely the  same  manner.  Again,  at  the  same  point,  when  the  limb  was 
just  beginning  to  descend,  a  much  more  distinct  sensation  of  slipping  was 
felt,  and  on  dropping  the  limb  it  was  found  to  be  in  place  and  in  form, 
with  all  its  mobility  completely  restored. 

No  anaesthetic  was  employed,  and  no  person  supported  the  body  or 
interfered  in  any  way  to  assist  in  the  reduction.  No  outcry  was  made 
by  the  patient,  yet  he  informed  me  that  the  manipulation  hurt  him  con- 
siderably. The  amount  of  force  employed  by  myself  was  just  sufficient 
to  lift  the  limb,  and  the  time  occupied  in  the  whole  procedure  was  only  a 
few  seconds. 

After  the  reduction  he  remained  upon  his  back,  in  bed,  eleven  days, 
in  pursuance  of  my  instructions.  At  the  end  of  this  time  he  began  to 
walk  about,  but  was  unable  to  resume  work  until  after  eight  weeks  or 
more.  It  is  probable  that  he  could  have  walked  immediately  after  the 
reduction,  without  much  if  any  inconvenience,  so  trivial  was  the  inflam- 
mation which  resulted  from  the  accident.  lie  never  complained  of  pain, 
but  only  of  a  slight  soreness  back  of  the  trochanter  major,  near  the  head 
of  the  bone.  This  soreness  continued  several  weeks,  and  was  especially 
present  when  he  bent  forwards.  After  the  lapse  of  four  months,  when  I 
last  saw  him,  he  occasionally  felt  a  pain.at  this  point  in  stooping,  but  the 
motions  of  the  joint  were  free ;  he  walked  rapidly  and  without  halt. 

Perhaps  in  most  cases,  and  especially  when  the  head  of  the  bone  has 
not  been  carried  by  consecutive  displacement  upwards  until  it  rests  fairly 
upon  the  lower  portion  of  the  dorsum  ilii,  the  most  important  step  in  the 
manoeuvre  'is  to  lift  the  bone  toward  the  socket,  by  placing  the  arm 
under  the  knee  (the  patient  resting  upon  his  back)  and  drawing  directly 
upwards. 

Prof.  Gunn,  describing  his  method,  says :  An  assistant  fixes  the  pelvis 
while  the  surgeon  flexes  the  thigh  at  a  right  angle  with  the  trunk,  and 
the  leg  upon  the  thigh ;  he  then  adducts,  rotates  inwardly,  and  draws 
the  limb  forwards  in  the  direction  of  extreme  adduction,  thus  lifting  the 
head  directly  into  the  socket.  Essentially  Prof.  Bigelow  adopts  the 
same  method. 

If  the  reduction  is  attempted  by  extension^  we  ought  to  remember 
that  the  head  of  the  bone  lies  more  behind  than  above  the  socket,  and 
that  it  is  not  requisite  to  carry  it  downwards  so  much  as  forwards ;  and 
especially  that  it  must  mount  over  the  most  elevateil  margin  of  the 
socket,  in  order  to  resume  its  position.  The  extension  ought,  therefore, 
to  be  made  at  a  right  angle  with  the  body,  as  the  following  case  will 
illustrate : 

John  Hebden,  act.  40,  was  sitting  with  his  legs  hanging  over  the  dock, 
when  his  left  knee  was  struck  by  a  ferry-boat,  dislocating  the  head  of 
the  femur  into  the  ischiatic  notch.  I  found  him  at  Bellevue  Hospital  on 
the  following  morning,  about  twenty  hours  after  the  accident,  September 
29,  1866.  In  the  recumbent  posture  the  limb  was  pretty  strongly  ad- 
ducted  and  slightly  rotated  inwards.  It  was  shortened  three-quarters  of 
an  inch.  In  the  erect  posture  both  adduction  and  inward  rotation  were 
Tery  slight. 

Having  etherized  him,  I  made  three  separate  attempts  at  reduction  by 
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manipulation,  but  failed.  I  then  made  *  extension  in  the  following 
manner:  The  patient  resting  upon  his  back,  I  stood  astride  his  body, 
and  clasping  my  hands  under  the  knee,  I  pulled  directly  upwanis,  while 
an  assistant  held  down  the  pelvis.  I  did  not  feel  the  bone  resume  its 
place,  nor  was  I  aware  that  reduction  was  accomplished,  but  when  I  let 
the  limb  down  the  bone  was  found  to  be  in  its  socket. 

Two  or  three  minutes  later,  and  before  the  patient  hail  recovered 
from  the  effects  of  the  ether,  I  raised  the  knee,  to  indicate  to  some 
young  men,  who  had  just  come  in,  how  the  dislocation  had  been  reduced. 

Fig.  843. 


Reduction  of  disloloation  upwards  and  backwards  into  the  great  ischiatic  notch,  by  extension. 
(Sir  Astlej  Cooper's  Method.) 

when  it  slipped  out  again,  with  a  sudden  jerk  and  a  grating  sensation. 
This  sensation  I  had  felt  once  or  twice  before  while  manipulating.  It 
was  scarcely  as  rough  as  the  crepitus  of  a  fracture,  and  it  probably  in- 
dicated that  the  cartilaginous  margin  of  the  acetabulum  had  been 
broken  off. 

The  limb  was  now^  brought  down  to  the  bed,  and  it  was  found  to  be 
in  the  same  position  as  before  reduction  was  attempted.  Standing 
again  over  the  patient,  and  placing  my  hands  under  the  knee,  I  pulled 
upwards,  and  the  head  resumed  its  place;  this  time  with  a  sudden  jerk 
and  with  the  same  rough  sensation.  The  limb  was  then  placed  in  the 
extended  position  and  secured  by  a  long  splint,  which  was  not  removed 
until  the  eleventh  day. 

The  facility  with  which  the  redislocation  took  place  in  the  preceding 
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case  will  sufficiently  explain  what  happened  in  the  following  case  on  the 
tenth  day  after  reduction,  and  on  account  of  which  I  was  subsequently 
consulted : 

William  Milne,  set.  18,  of  Orleans  County,  N.  Y.,  was  thrown  from 
a  wagon  May  13,  1858,  dislocating  his  left  femur  into  the  ischiatic 
notch.  Dr.  Watson,  of  Clarendon,  Orleans  County,  was  consulted  within 
three  hours.  Drs.  Wood  and  Tafft  were  also  present.  Dr.  Watson 
laid  the  patient  on  his  back,  and  without  anaesthetics  reduced  the  dislo- 
cation by  manipulation.  The  bone  was  felt  distinctly  as  it  slipped  into  its 
place,  and  the  limb  immediately  resumed  its  natural  position  and  length, 
as  all  the  surgeons  present  affirm.  He  was  soon  out  of  the  house  on 
crutches,  and  on  the  eleventh  day  went  in  bathing.  When  he  came  out 
of  the  water  he  complained  of  his  hip,  and  on  the  following  day  it  was 
seen  to  be  shortened.  Subsequently  it  was  examined  by  several  sur- 
geons, all  of  whom  pronounced  it  dislocated.  An  attempt  was  then  made 
to  reduce  the  dislocation  by  Jarvis's  adjuster,  but  without  anaesthesia,  as 
the  patient  refused  to  be  rendered  insensible.  The  attempt  did  not 
succeed,  and  the  father  brought  an  action  against  Dr.  Watson  in  the 
Supreme  Court  of  Orleans  County,  Judge  Noah  Davis  presiding,  for 
September,  1858.  The  prosecutor  failed  to  appear,  and  Dr.  Watson, 
the  defendant,  took  judgment  by  default. 

Lente  relates  a  case  in  which,  extension  being  employed,  the  cord  was 
suddenly  cut  while  the  limb  was  abducted  and  rotatea  outwards,  when 
the  head  of  the  femur  left  the  ischiatic  notch,  and  rose  upon  the  dorsum 
ilii,  assuming  a  position  directly  above  the  acetabulum,  and  below  the 
anterior  superior  spinous  process ;  and  from  which  position  it  was  subse- 
quently, with  great  difficulty,  returned  to  the  socket.* 

§3.  Dislocations  Downwards  and  Forwards  into  the  Foramen  Thyroideum. 

5yn.— "  Downwards  into  the  foramen  ovale  ;  "  Sir  A.  Cooper.  *'  Downwards  into 
the  obturator  foramen  ;  "  Lizars.  **  Downwards  and  forwards  into  the  foramen  obtu- 
ratorium;"  B.  Cooper.  **  Inwards  and  downwards  into  the  oval  hole;'*  Chelius. 
"  Downwards  and  forwards'into  the  foramen  ovale ;  "  Pirrie.  **  Downwards  and  in- 
wards;" Boyer.     "Subpubic;"  Gerdy.     **  Ischio-pubic;  "  Malgaigne. 

Causes. — In  order  to  produce  this  dislocation  the  limb  must  be,  at 
the  moment  of  the  receipt  of  the  injury,  in  a  position  of  abduction. 
Perhaps  most  often  it  is  occasioned  by  the  fall  of  a  heavy  weight  upon 
the  back  of  the  pelvis  when  the  body  is  bent  and  the  thighs  spread 
asunder. 

Pathological  Anatomy, — The  capsule  gives  away  upon  the  inner  side 
especially ;  the  round  ligament  is  torn  from  its  attachment,  and  the 
heaA  of  the  femur,  pressing  forwards  and  downwards,  finds  a  lodgement 
upon  or  against  the  obturator  ext^rnus  muscle,  over  the  foramen  thy- 
roideum. 

Symptoms. — The  thigh  is  apparently  lengthened  from  one  to  two 
inches,  abducted  and  flexed,  the  body  being  also  bent  forwards  or  flexed 
npon  the  thigh.  The  dislocated  limb  is  advanced  before  the  other,  and 
Ae  toes  generally  point  directly  forwards,  but  they  may  incline  either 

L  ente,  New  York  Journ.  Med.,  November,  1850,  p.  314. 
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outwards  or  inwards.      The  hip  is  flattened  or  deprciised;  th^ 
adductors  are  felt  tense  upon  the  inside  of  the  limb;   the  o^anf 
major  18  less  prominent  than  upon  the  opposite  i^ide;  and  the  he«d< 
the   hone  may  sometimes  be  felt   in   iti^  new  position,      Th**  apparent 
lengthening  of  the  limb  alone  is  sufficient  to  di^tingui&h  tliis 
froin  a  fracture  of  the  neck* 


Fio.  a44 


Flo.  uru 


Kelntionti  of  the  iHo^femonitligninent  to  tho 
ihyroU}  diBlooAtlon.     (From  Bigclow*) 


I  liave  said  ''apparent'*  lenjrthening^  l^ecause  in  tl 
the  limb  is  foinid,  it  is  di  Hi  cult  to  make  an  accurate  r 
of  the  two  limbs;  an<l,  indeed,  Rivington,'  of  the  Londim  tloi^iiii 
not  in  a  ease  seen  by  him  recognize  any  shortening*  and  in  hii^ 
ments  upon  the  cadaver  he  obtained  a  similar  reeuJt,     Holmes,* 

>  Rivin^lon,  The  Lncoet.  ISIH,  vol  M  p.  821. 
»  Holme*.  Med,  Times  nnd  Gux,,  Oct.  t:    "^-- 
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clinical  lecture  has  stated  that  the  lengthening  m  less  miirked  in  propor- 
tion aj?  ihe  abthiction  and  outward  rotation  are  greater. 

In  some  eases  the  position  of  the  head  of  the  femur  may  be  recognized 
by  a  rectal  examination;  or,  in  the  case  of  females  by  a  vaginal  exami- 
"  nation. 

The  flexion  and  abduction  ai'e  due  in  some  measure  to  the  tension  of 

■the  psoas  magnus  and  iliacus  intemus,  and  perhaps  to  a  similar  condition 
of  other  rotators  and  flexors ;  hut,  according  to  Bigelow,  the  ilio- femoral 
ligament  offen?  the  chief  resistance,  and  constitutes  the  chief  impediment 
to  the  restoration  of  the  bone. 

W.  Taylor*  has  reported  an  example  of  compound  dislocation  upon 
tthe  fonimen  ovale,  in  which  reduction  baving  been  effected^  it  was,  sev- 
[end  weeks  after  the  accident,  followed  by  an  abscess;  hut  from  which  he 
leventually  recovered  with  a  tolembly  useful  limb,  but  not  without  some 
uchylosis. 


Teufte,  unturn,  upwiird  and   back* 
ward  portion  of  capsuUr  rtgamect  in 
Libjroid  diil(H!)ition.     (Oaiin.) 


Ill n!<lra ting  what  would  be  the  degree  of  flexfan 
in  tbjroid  diilocatioo  if  the  ilio^feoioral  portion  of 
oft|wiil«  remiiiiied  UDtorn.     (Oonti.) 


Says  Prof.  Gunn :  "  In  the  dislocation  downwards  and  forwards  over 
llhe  thyroid  fommen,  the  anterior  and  inferior  portion  of  the  capsular 
[ligament  must  he  torn  asunder  for  the  escape  of  the  head ;  while  from 
he  extremely  abducted  state  of  the  limb  at  the  moment  of  the  accident^ 


Taylor,  The  Lanoet,  1881,  vol.  i.  p,  732, 
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the  superior  and  posterior  portion  must  be  relaxed,  and  thus  escape 
laceration. 

"  Fig.  346  illustrates  this  dislocation  and  the  condition  of  the  liga- 
ment. It  is  seen  that  while  the  head  of  the  femur  occupies  a  position 
over  the  thyroid  foramen,  and  while  the  characteristic  deformity  of 
direction  in  the  limb  is  present,  viz.,  a  moderately  flexed  and  slightlj 
abducted  position,  the  superior  and  posterior  untom  portion  of  the  liga- 
ment is  tense  and  holds  the  limb  in  its  state  of  slight  abduction.  The 
flexed  position  of  the  limb  is  due  mainly  to  the  necessarily  tense  condi- 
tion of  the  psoas  magnus  and  iliacus  muscles. 

"  The  characteristic  position  of  the  limb  in  this  dislocation  is  incon- 
sistent with  the  integrity  of  the  ilio-femoral  portion  of  the  capsular 
ligament.  The  greatly  increased  distance  between  the  anterior  inferior 
spinous  process  of  the  ilium  and  the  anterior  inter-trochanteric  line  of 
the  femur  cannot  be  accommodated  by  anything  less  than  the  rupture  of 
this  portion  of  the  ligament.  The  head  of  the  femur  can  be  placed  ow 
the  thyroid  foramen  in  the  intact  state  of  this  portion  of  the  ligament: 
but  in  order  to  accomplish  this,  the  femur  must  be  flexed  to  a  right  angle 
with  the  longitude  of  the  trunk.     This  is  illustrated  in  Fig.  347. 

"  An  examination  of  this  figure,  or  of  the  specimen  which  I  herewith 
exhibit,  will  fully  warrant  the  positive  statement,  that  in  the  downward 
and  forward  dislocation,  if  the  limb  is  found  in  the  position  generally 
characteristic  of  this  form  of  the  accident,  the  only  untorn  part  of  the 
capsule  will  be  the  upward  and  backward  portion,  as  is  illustrated  in 
Fig.  346." 

Treatment — It  is  pretty  certain  that  in  the  following  example  there 
was  a  spontaneous  reduction,  or  rather,  I  ought  to  say,  an  accidental  ^^ 
duction  of  a  dislocated  femur  from  the  thyroid  foramen.  Perhape^  it 
was  only  an  example  of  a  partial  dislocation ;  of  which  species  <»f  f^' 
ward  dislocation  I  shall  hereafter  relate  another  case  as  having  come 
under  my  own  notice. 

Jacob  Lower,  aet.  10,  fell  from  a  tree,  a  height  of  about  twelve  feet, 
to  the  ground.  It  is  not  known  how  he  struck.  He  became  imme^t 
ately  quite  faint,  and  when  he  had  partly  recovered,  he  attempted  to 
get  up,  but  could  not.  He  said  his  leg  was  broken,  and  cried  out  lustilv 
whenever  it  was  moved.  The  father  arrived  in  about  an  hour,  and  founa 
him  still  lying  on  his  back  where  he  had  fallen,  with  his  right  leg  car- 
ried away  from  the  other,  and  turned  outwards.  He  lifted  him  up  to 
place  him  in  a  small  hand-wagon,  which  was  long  enough  for  his  Wy- 
but  only  one  foot  and  a  half  in  width.  Finding  that  his  right  legwt* 
so  much  abducted  as  to  prevent  his  being  laid  in  so  narrow  a  space,  he 
seized  upon  it,  and  with  some  force  pressed  the  knee  inwards  across  the 
opposite  leg,  when  suddenly  it  resumed  its  position  with  a  loud  snap  lik^ 
a  "cannon."  I  use  the  language  of  the  father.  On  the  following  day 
I  examined  the  limb  carefully,  and  found  its  motion  free.  He  was.  how- 
ever, vomiting  the  contents  of  his  stomach,  and  passing  blood  from  the 
bladder  quite  freely.  The  vomiting  soon  ceased,  but  the  hjemorrhage 
from  the  bladder  continued  three  or  four  days.  On  the  ninth  day  he 
walked  out,  and  on  the  twelfth  he  wjis  seen  climbing  upon  the  top  of  * 
house.     I  saw  him  again  after  the  lapse  of  a  year,  and  found  that  he 
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was  Still  complaining  of  an  occasional  soreness  in  the  region  of  the  hip- 
joint. 

If  we  attempt  to  reduce  by  manipulation,  it  will  be  proper  to  follow 
the  same  rule  which  I  have  stated  as  applicable  to  dislocations  back- 
wards, namely,  to  carry  the  limb,  in  the  first  instance,  only  in  those 
directions  in  which  it  is  found  to  move  easily.  Instead,  therefore,  of 
holding  the  leg  in  a  position  of  adduction  while  the  thigh  is  flexed  upon 
the  abdomen,  it  will  be  necessary  to  carry  it  up  abducted  ;  and  when 
the  further  progress  of  the  knee  toward  the  belly  is  arrested,  the  limb 
must  be  moved  inwards,  and  finally  brought  down  adducted.  When  the 
knee  is  about  opposite  the  pubes,  or  a  little  lower,  in  its  descent,  the 
femur  should  be  gently  rotated  inwards,  for  the  purpose  of  directing  the 
head  toward  the  acetabulum.  The  reduction  may  also  be  sometimes 
&cilitated  by  lifting  the  head  of  the  bone  with  the  aid  of  a  band  passed 
under  the  upper  portion  of  the  thigh  and  over  the  shoulder  of  an  assist- 
ant ;  by  giving  to  the  shaft  of  the  femur  a  slight  rocking  motion  when  it 
is  about  to  enter  the  socket ;  by  pressing  with  the  hand  against  the  head 
of  the  bone,  and  by  lifting  at  the  knee. 

Prof.  Gunn  proposes,  also,  to  reduce  this  dislocation  by  lifting  the 
head  into  its  socket,  while  the  thigh  is  at  a  right  angle  with  the  body, 
and  in  a  position  of  forced  abduction. 

In  one  of  the  examples  recorded  by  Markoe  (Case  8),  the  reduction 
was  accomplisbed  in  the  second  attempt,  by  rotating  the  thigh  inwards 
just  as  the  thigh  had  descended  below  a  right  angle  with  the  body,  in  the 
manner  which  I  have  above  directed ;  but  in  the  second  example  (Case  9), 
a  similar  manoeuvre  carried  the  head  across  into  the  ischiatic  notch,  while 
the  reduction  was  finally  accomplished  by  rotating  the  thigh  outwards, 
and  at  the  same  moment  adducting  the  limb  strongly  in  a  direction  which 
carried  the  knee  behind  the  other  one.  Markoe  concludes  that  the  latter 
mode  is  preferable,  because  it  will  throw  the  head  of  the  bone  a  little 
upwards  as  well  as  outwards ;  in  which  direction  it  will  find  a  more  gently 
inclined  plane  toward  the  socket.  He  admits,  however,  that  both  methods 
may  accomplish  the  same  result.  But  I  am  quite  certain  that  the  method 
by  rotation  of  the  shaft  of  the  femur  inwards  is  in  general  most  likely 
to  succeed.  In  this  way  also,  I  think,  both  W.  H.  Van  Buren,  of  New 
York,*  and  R.  L.  Brodie,  of  the  U.  S.  Army,  were  successful  f  it  is  the 
method  preferred  by  Bigelow,  who  also  recognizes  the  propriety  of  making 
outward  rotation  when  inward  rotation  fails.  "  Flex  the  limb  toward  a 
perpendicular,  and  abduct  it  a  little  to  disengage  the  head  of  the  bone ; 
then  rotate  the  thigh  strongly  inwards,  adducting,  and  carrying  the  knee 
to  the  floor."  It  is  especially  worthy  of  notice  that  Anderson,  so  long 
ago  as  1772,  in  the  case  already  quoted  when  I  was  considering  the 
history  of  reduction  by  manipulation,  practised  successfully  almost  pre- 
cisely the  same  method.  In  one  example  mentioned  by  Markoe  (Case 
7),  it  is  pretty  evident  that  the  head  of  the  femur  was  thrown  into  the 
ischiatic  notch,  by  having  flexed  the  thigh  too  much,  so  that  "the  knee 

»  W.  H.  Van  Buren,  New  York  Med.  Times,  Jan.  1856,  p.  127. 
*  R.  L.  Brodie,  Aiemphis  Med.  Recorder,  Sept.  1857,  p.  93 ;  from  Charleston  Med. 
Rev. 
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toucLed  the  thorax/'     Indeed,  it  is  questionable  whether  it  will  be  1 
ever  to  bring  the  thigh  much,  if  at  nil,  ahove  a  right  angle  with  the  I 
since  any  further  tlexion  can  only  throw  the  head  below  the  acetahiilanu 

when  in  fact  it  is  nlreJidy  too  hnv. 


Via.  34» 


Reduction  of  tbjruid  clisli^eiitlon  b^  manipulatioti.     (From  Bigtl'^w.) 

July  ^21,  1858,  Nathaniel  Smith,  a  painter  by  trade.  ?et.  33,  fell  htm 
the  .socond-story  window  of  the  city  post-office,  Buffalo,  ujion  a  »lone 
piivemont,  striking,  ns  he  believes,  upon  the  inside  of  hi.^  ri^ht  knee.  I 
saw  him  within  an  hour,  and  fonnd  the  right  tibia  partially  dihslocuii'd 
outwards,  the  corrcj^ponding  patella  dislocated  completely  outwards,  aotl 
the  right  femur  in  tlic  foramen  Thyroidenni.  His  thigh  was  forcibly  alv 
ducted,  slightly  rotatcfl  outwards,  and  lengthened,  by  measnnMM  !•» 

from  the  pelvis  to  the  imklc,  one  inch  and  a  half.     The  disi;  u 

the  anterior  su]>erior  spinous  |>rocess  to  the  fold  of  the  groin  wah  wn 
inches,  but  upon  the  sound  side  it  was  only  eight  and  a  half.  The  head 
of  the  femur  could  be  distinctly  felt  in  front,  jm^t  under  the  pubes. 

Having  administered  chloroforai,  I  first  reduced  the  tibia  and  Hmt 
patella,  tlien  seixing  the  thigh  and  log,  I  Hexed  the  thigh  upon  the  Uai}, 
ciUTving  tlie  limb  uinvjirds  abducted  until  it  wan  nearly  or  quite  at  a  ridit 
angle  with  the  body,  then  inclining  the  knee  slightly  inwanls,  I  brought 
it  down  again,  and  when  the  thigh  had  nearly  reached  the  be«K  it  fell 
into  its  socket  with  a  dull  flapping  sensjition*  In  every  step  of  the  pri>- 
cedure  I  followetl  the  inclinatioii  of  the  limb*  The  recovery  wast  rapid 
and  complete. 

8ir  Astley  Cooper  says  that  this  dislocation  is  in  general  reduoe<l  ver? 
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easily  by  the  aid  of  pulleys ;  at  least  if  the  accident  is  recent.  He 
advises  that  the  patient  shall  be  placed  upon  his  back,  with  his  thighs 
separated  as  far  as  possible.     The  pulleys  are  to  be  made  fast  to  a  band 


Fig.  349. 


Sir  Aetley  Cooper's  mode  of  reducing  a  recent  dislocation  into  the  foramen  thyroideum. 

drawn  across  the  perineum  of  the  dislocated  limb,  in  a  direction  up- 
wards and  outwards ;  while  a  counter-band  is  to  be  passed  around  the 
pelvis  through  the  band  attached  to  the  pulleys,  and  secured  to  a  staple, 
or  delivered  to  assistants  placed  upon  the  sound  side  of  the  body.  When 
everything  is  arranged,  the  pulleys  should  be  acted  upon  until  the  head 
of  the  femur  is  felt  moving  from  the  foramen  thyroideum ;  at  this  moment 
the  surgeon  must  pass  his  hand  behind  the  sound  limb,  and  seizing  upon 
the  ankle  of  the  dislocated  limb,  adduct  it  forcibly,  thus  converting  the 
Umb  into  a  lever  of  the  first  order. 

If  the  dislocation  has  existed  some  time,  he  recommends  that  this  pro- 
cedure shall  be  varied  by  placing  the  patient  upon  his  sound  side  instead 
of  his  back,  and  attaching  the  pulleys  perpendicularly  over  the  body. 
Sir  Astley  especially  cautions  us  not  to  flex  the  thigh  during  these 
manoeuvres,  lest  we  force  the  head  of  the  bone  backwards  into  the 
ischiatic  notch,  whence -he  affirms  that  it  cannot  afterwards  be  returned 
to  its  socket ;  but  the  experience  of  surgeons  has  since  shown  that  this 
latter  statement  is  incorrect,  and  that  it  may,  in  some  cases,  be  after- 
wards reduced,  although  it  has  fallen  into  the  ischiatic  notch.  Mr. 
Liston  says  that  this  accident  happened  to  himself  while  attempting  to 
reduce  a  dislocation  of  only  a  few  hours'  standing,  in  a  young  and  pow- 
erful man,  but  he  had  no  difficulty  in  returning  it  to  its  first  position.* 

'  Practical  Surir..  Amer.  ed.,  p.  93. 
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Brninanl,  (if  Chicago,  rediR'ed  a  diskn^atiyn  of  that  form  of  wlilrk  I 
am  now  sjiesikiiig,  after  both  tlie  compoimcl  pulleys  and  Jjir^is'*  ailjtutttr 
hail  failed,  l>y  placing  between  the  thighs  a  piece  of  wood  wmpiKHl  atioat 
with  several  layers  of  a  wadded  quilt,  and  making  use  of  this  a.*i  n  ftil- 
crum  upon  which  tiie  thigli  openited  as  a  lever.  The  legs  were  simplj 
pressed  together,  care  being  taken  to  keep  the  knees  straight.* 

The  majority  of  surgeons  of  the  present  day  place  the  limb  in  ibe 
flexed  position  before  attempting  t^)  make  traction.  This  may  he  iloii^ 
with  the  patient  lying  upon  his  back,  and  by  the  hands,  alone  or  with 
pulleys,  or  the  patient  may  be  phiced  in  a  sitting  posture,  and  the  cxtfu* 
si  on  made  at  right  angles  with  the  body.  In  all  of  these  atteinpte 
to  reduce  by  traction,  nM^ttsures  must  be  taken  to  secure  inimobilitT  tu 
the  pelvis. 

May  2r^,  1868,  a  man,  40  yeai*s  of  age,  was  admitted  to  Belle^ue, 
having  a  dislocation  of  the  left  femur  into  the  fomtnen  Uiymidcntt. 

Fio.  aso. 


Effect  of  flexion  upon  the  iliD-femoral  ligBincDt  in  tbe  thjroid  dislQettian.    (From  Bifcn'*  i 

which  had  been  CtUised  six  hours  before  by  the  fall  of  a  hett\^  weigh 
upon  his  back  while  stooping.  Tlie  limb  was  slightly  ahdudcil,  and 
moderately  Hexed  upon  the  pelvis,  while  he  was  lying  upon  the  bed;  tlit 
position  being  that  represented  in  Fig,  845,  There  was  a  very  marked 
depression  in  the  situation  of  the  trochanter  major,  and  a  fiilness  upon 
the  inside  of  the  limb,  caused  by  the  tension  of  the  long  adductors. 

The  patient  being  under  the  influence  of  ether,  the  house  surgeon. 
Dr.  E.  D,  Hudson,  first  attempted,  under  my  instruction,  to  reduce  i^t 
dislocati(jn  by  manipulation,  flexion,  and  rotation,  with  adduction :  but 
failing  in  this,  a  folded  sheet  was  placed  in  the  perineum  corresponding 
to  tlie  dislocated  linib,  and  committed  to  aiisistants,  who  were  -i-'v-f-l  r.. 

*   Bminnrd,  Northwestern  Mod.  nnd  Sing,  Joum.»  1852. 
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pall  upwards  and  outwards,  the  patient  lying  upon  his  riglit  m\v,  with 
:ns  left  thigh  flexed  to  a  right  ungle  with  hi8  ln>d\.  Dr.  Hudson  then 
[)as8ed  a  baud  under  the  upper  part  of  the  thigh  aiul  over  his  shoulders-^ 
ifting  and  preiising  the  knee  forcihly  inwarfs  at  the  .same  time.  In  a 
tw  secundji  the  reduction  was  accoinjilisheil. 

After  tlie  reduetion  is  accomplished,  the  patient  should  he  laid  upon 
Itis  back  in  beil,  but  instead  of  rotating  the  limb  outwards,  tis  I  hiive 
idvjged  after  a  dislocation  upon  the  dorsum  ilii  or  into  the  ischial ic 
Dtcb*  it  should  be  gently  rotated  inwards,  and  the  knees  thus  bound 

l^ether. 

§  4.  Dislocations  Upwards  and  Forwards  upon  the  Pubes. 

. —  ♦*XJpwiirds  nnd   tVtr wards   on   ttie  Viorizontul    brurieh  of  the   shnrp-lj^^ne;-* 
iius.     **  Forwnrds  upon  the  piihes;/'  Pirrie,     **OiJ  the  tmdy  of  the  pube^,  hvlovf 
the  s|iiTie  and  iraniiverbe  part  of  the  bone;*^  Skey.     "Sur-pubic;''  Gerdy.     *'  Ilio- 
bic;"  Miilgatgne. 


If 


OaueeB. — This  accident  is  generally  occasioned  by  a  fall  upon  the  foot 
when  the  leg  h  thrown  baekwurds  behind  tlie  centre  of  gi*avity  :  as  in  a 
fail  from  tbe  back  end  of  a  wagon »  the  foot  being  instinctively  thrown 
,ek wards  in  order  to  save  t!ie  head ;  or  it  may  liappen  to  a  person  who, 
ile  walking,  suddenly  puts  one  foot  into  a  hole*  in  consequence  oi 


Fio.  nsL 


I  of  diilociition  apon  this  jtubes,  in  St,  ThoroaB*!  Hospital*     (Frotn  Sir  A,  Cooper.) 


aieti 


the  pelvis  advances,  but  tlie  leg  find  upper  jtjirt  of  the  body  incline 
forcibly  backwards*  Occasjoiially  it  has  resulte*!  from  a  fall  upon  the 
back  of  the  pelvis-,  or  from  a  severe  blow  received  upon  the  &ame  part. 
A  patient  was  admitted*  under  the  care  of  Dr.  Ure^  into  St.  Mary*8 
Hospital,  London,  with  a  dislocation  upon  the  pubes  occasioned  by  swim- 
ming. His  account  of  it  was,  t)iat  when  in  the  act  of  ''  striking  out"  he 
felt  a  catch  in  the  right  groin  whieh  he  tiiotight  wjis  cramp,  and  tliat  he 
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was  able  to  walk  after  tlie  accident,  but  with  a  good  <lr*il  of  ^Ijffi 


The  I 


'd  that  lie  ha<l  a  dislocation 


the  }>ulv 


cammation  p 
Dr.  lire  easily  reduced,* 

Pathological  Anatomy. — Sir  Astley  Cooper  dissected  tlie  luj>  of  i 
person  whose  thigh  had  heen  dislocate*:!  upon  the  pubes  for  :*oine  tnnr. 
the  true  nature  of  the  accident  not  having  been  at  first  recognixed,  Tlir 
acetabnluni  was  partly  filled  by  bone,  and  partly  occupied  by  the  ln»- 
chanter  major,  botli  of  which  were  much  altered  in  ibeir  Ibnn.  T 
capsular  ligament  was  extensi%^ely  toro,  and  the  ligiftnenf um  tere^  ' 
off  conipletely.  The  head  and  neck  of  the  femur  bud  torn  up  Poupjin* 
liti;ainent,  so  as  to  peiietnite  between  it  and  the  pube^*  anil  lay  aodtr* 
neath  the  iliaeus  mteruus  and  psoas  muscles ;  the  anterior  cruml  Derft 
was  lying  upon  these  muscles,  over  the  neck  of  the  feinar.     Th*:  '  ^ 

antl  neck  were  Hattened  ani 
Fig,  8o2.  wise  much  changed  in  f 

the  j>ube.s  a  soi.'ket  Wie- 
the neck  of  the  thigh-b<n»c,  \hr 
liead  beinjj  abo%'e  the  level  of  tlie 
pulses,  ihe  femoral  nrUTT  *Dd 
vein  were  to  the  inner  siile.  Tltr 
specimen  is  still  jireserved  txi  ^t 
Thi)Ui!is's  Hospitsil  (Fig-  -i51). 

The  bead  of  the  femur  umit  W 
found  lyine  far  forwards  upon  \ht 
pubes,  as  m  Fhysick's  case  -  - 
tioTjed  helow;  or  it  may  H*- 1 
back,  along  the  iliu-piil 
and  rest  below  and  in  li 
anterior  superior  spinous*  pnnn*^ 
of   the    ilium.       When    Uie  \\v^\ 
ref?ts  directly  below  this  prr^ceife, 
the  dislocation  is  considered 
alous  or  irregular,  and  ibi- 
will  be  consiflered  hereafter  ;i-  :  - 
'•  subspinous  *'  dislocation. 

In  the  accompjmyjng  drawing 
the  relation  of  the  ilio-femoral 
ligament  to  the  head  and  neck  4 
tlie  femur  is  shown,  when  tW 
lieiul  ascentls  moderately  upon  the 
pubes.  The  extreme  disphu-emrat 
shown  in  the  preceding  illustnttion 
from  Sir  Astley  Cooper  ts  rmly 
posv^ible  where  that  portion  •  " 
capsule  beneath  the  obturator  internus  is  torn,  and  perhaps  the  obii. 
itself.  According  to  Bigelow,  the  ilio- femora!  ligament  and  the  |t^Mii* 
magniis  and  iliacus  internus  are  then  the  ^►tdy  nMnuinin(j  r:iu-«-^  at 
eversion. 


DbloeatioQ  upon  tbe  pubes  below  the  atitc- 
Hor  infffrior  spinoui  prnce»  of  the  ilium. 
(FroDi  Bigelow.) 


^  Medical  News  and  Ljbiiir\%  vol.  xvi.  p.  1,  fi-nm  Load.  Lancet^  Nor.  7,  !d5T, 
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As  we  have  seen  in  the  case  reported  by  Sir  A.sflcy  CcK>per,  the  feinonil 
artery  and  vein  are  usually  found  upon  tlie  inner  s^ide  of  the  head,  bui 
ix'aisionally  thej*e  vessels  are  in  front  of,  and  sometimes  external  ti»,  the 
hend. 

In  a  eii^e  related  by  (Tohkmith*  of  Louisville,'  where  the  femoml  artery 
wjii<  situated  in  front  of  the  head,  and  the  diKlocation  remaining  unre- 
duced, at  the  end  of  two  months  a  diflnse  aneurism  having  formed,  the 
primitive  iliac  was  tied,  and  the  patient  died  on  tha  fifth  day.  The 
autopsy  reveale<l  tm  opening  in  the  iirtery,  tlirough  which  the  head  of  the 
hone  had  passed  until  it  lay  within  the  cavity  of  the  aneurism, 

Kronlein-  reports  a  case  of  teunng  of  the  femoral  vein,  in  a  case  in 
which  the  leg  had  been  thrown  so  violently  backwards  thnt  the  heel 
touch eil  the  back  of  the  shoulder. 

Says  Prof.  Gunn  :  The  wwikest  part  of  the  anterior  nnd  upper  por- 
tion of  the  capsule  is  ''  where  it  is  not  reinforced  by  tlie  ilio-femoral 


Fin.  mL 
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^F  ExuroAl  vIqw  of  |>ubb  dialooiktioii.  Po»* 
terior  border  of  ll»«  grei^i  troobantor  <kj«U' 
pyltiS  thft  neeUbotaoif  pr«t«tng  before  it  the 
|iotteH«^r  unloni  hi.1f  of  enpiule.    (Qunn.) 


Anterior    view;     iboiitof   conUiiutty  of 

ttruolure  between  the  ilfo-fetotiral  mid  Iq< 
ferior  border  of  poiteriur  kntr  uf  rii^iuUr 
lig&ineiit.    (Qunn.) 


fibres*  Through  this  the  head  escapes  and  rests  in  front  of  the  body  of 
the  ]mh]s>.  the  posterior  surface  of  the  neck  resting  on  the  edge  of  the 
acetnbidum,  and  the  posterior  border  of  the  great  trochanter  settling 
sonjewhat  into  the  socket.  The  portion  of  the  capsule  which  remains 
,4intoru  is  the  whole  of  the  posterior  half,  nnd  tliat  part  of  the  anterior 

'  Oold*mtlh»  Aiiier.  Journ,  Med,  Sci.,  July,  1800,  p.  30. 
»  Kronlein,  Poins<Jt,  op,  cit,^  p.  1072, 


860 


DISLOCATIONS    OF    THE    TUiaU. 


Fiu,  355. 


half  covered  and  ^strengthened  by  the  reinforcing  ilio-femoral  fibren,  Thf 
posterior  lialf  is  forced  down  into  the  Jicetubnltim  by  the  trocbanterm»jfir^ 
which  encroaches  upon  tliat  cavity/'  Being  thus  pres-^ed  intr»  theatxHab. 
iiluni  this  portion  I >ee( un es  **  moderately  tense,  but  it  doe>*  ni>t  exert  tiiueh 
influence  on  this  disfneation  in  any  way.  On  the  contrary,  the  ilio 
femoral  portion  of  the  ca]>sular  ligament  in  front,  ifith  the  posterior 
untorn  portion  from  below  the  cervix,  holds  the  dislocate^!  bead  m  \U 
luxated  position*  In  this  dislocation,  the  ilio-femoral  portiftri  f»f  tlicrajh 
buhir  ligament,  by  its  continuity  with  the  inferior  border  of  the  |Hwtcn«r 

untorn  fK*rtion,  possesses  the  |H(t4DcT 
which  I*rofessor  Bigelow  claim't  f  .f  It 
in  all  dislocations/' 

Si/mphnm. — The  thigh  i-^rJ, 
aometimes,  but  not  always,  a^ 
flexed  slightly,  rai*ely  exiendeit.  utt 
rotated  outwards*  The  tnxAaattr 
major  is  carried  back  and  lost,  or  near!? 
so»  while  the  head  of  the  bone  r^^tix  L 
generally  felt  like  a  round  \m\ 
upon  or  in  front  of  the  body  *'r  ir^ 
pubes,  in  most  cases  outride  of  tbf 
femoral  art<>ry  and  vein,  Ljiitct  ^» 
a  jjatient  in  whom  the  feaiur  ww 
phieed  nearly  at  a  right  iiitgle  with  tk 
body ;  and  jPhysiek  once  met  with  t 
dii^locution  upon  the  pubej^  '*dirmlT 
before  the  acelabuluin/'  in  which  tW 
limb  was  not  at  all  shortenrtL  hnt,  ua 
the  contrary,  a  very  little  l  I' 

Other  surgeons  have  occnfrii " 

similar  examples. 

The  differential  diagnosis  btiw(»^u 
a  fracture  of  the  neck  of  the  {cmm 
and  this  dislocatioti  may  be  (htu 
briefly  stated.  In  the  fracture  there 
is  crepitus,  mobility,  slight  ercrsiim 
easily  overcome,  no  abduction,  the 
trochanter  major  rotates  on  s  shiwt 
radius,  and  the  head  of  the  bone  can- 
not  be  felt,  In  this  dislocation  thest 
is  no  crepitus,  the  limb  is  immobile, 
the  e version  is  extreme  and  not  easilT 
overcome,  the  thigh  is  often  abductali 
the  trochanter  major  rotatei^i  upon  s 
longer  radius,  and  the  head  of  tlie 
bone  can  generally  be  distinctly  fidl 
in  its  unnatural  position. 


DblooAtion  upwardi  und  forwardi  apon 
tb«  pubei*. 


Dorsey's  Surgery,  vul.  i.  p.  i'38,  181?*. 
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Prognom. — Sir  Astley  Cooper  remarks  that  although  this  accident  is 
€asy  of  detection,  he  has  known  three  instances  in  which  it  was  over- 
looKed,  and  he  cannot  but  regard  such  errors  as  evidence  of  great  care- 
lessness on  the  part  of  the  surgeon  who  is  employed. 

The  reduction  has  generally  been  accomplished,  in  recent  cases,  with 
no  great  difficulty ;  and  when  not  reduced,  the  patients  have  occasionally 
recovered  with  very  useful  limbs. 

Treatment — From  the  several  reported  examples  of  dislocation  upon 
the  pubes  reduced  by  manipulation,  it  would  be  difficult  to  draw  any 
practical  conclusions,  since  the  methods  have  differed  so  widely  from 
each  other.  I  shall  mention  only  four,  which  may  be  found  in  our  own 
joarnals.  One  of  these  has  already  been  mentioned  in  connection  with 
the  history  of  this  process,  as  a  case  of  compound  dislocation  reduced  bv 
Dr.  Ingalls,  of  Chelsea,  Mass. ;  and  two  examples  were  reported  by  E.  J. 
Fountain,  of  Davenport,  Iowa.  Dr.  Ingalls  succeeded  by  carrying  the 
limb  into  its  greatest  state  of  abduction,  and  rotating  the  thigh  inwards ; 
the  replacement  of  the  bone  being  aided  also  by  pressing  upon  its  head 
irith  his  fingers  thrust  into  the  wound ;  while  Dr.  Fountain  succeeded 
equally  in  both  of  his  cases,  by  an  almost  opposite  mode  of  procedure, 
namely,  by  adducting  the  limb  forcibly,  rotating  the  thigh  outwards,  and 
then  flexing  the  thigh  upon  the  body. 

The  first  of  Dr.  Fountain's  cases  occurred  in  June,  1854.  The 
patient,  an  adult  male,  had  fallen  from  the  second  story  of  a  house  to 
the  ground,  fracturing  his  lower  jaw,  and  dislocating  his  left  hip.  The 
limb  was  a  trifle  shortened,  and  the  foot  strongly  everted.  The  promi- 
nence of  the  trochanter  was  lessened,  and  the  head  of  the  bone  could 
be  felt  upon  the  pubes.  Assisted  by  Dr.  Arnold,  he  reduced  the  limb 
in  the  following  manner :  The  patient  was  laid  on  the  floor,  and  placed 
completely  under  the  influence  of  chloroform.  The  dislocated  limb  was 
then  "  seized  by  the  foot  and  knee  and  rotated  outwards,  the  leg  flexed 
and  carried  over  the  opposite  knee  and  thigh,  the  heel  kept  well  up,  and 
the  knee  pressed  down.  This  motion  was  continued  by  carrying  the 
thigh  over  the  sound  one  as  high  as  the  upper  part  of  the  middle  third, 
the  foot  being  kept  firmly  elevated.  Then  the  limb  was  carried  directly 
upwards  by  elevating  the  knee,  while  the  foot  was  held  firm  and  steady, 
at  the  same  time  making  gentle  ascillations  by  the  knee,  when  the  head 
of  the  bone  suddenly  dropped  into  its  socket."^  The  time  occupied  was 
not  more  than  thirty  seconds,  and  the  force  employed  was  very  slight. 

The  second  case  occurred  on  the  31st  of  October,  1855,  in  the  person 
of  John  McCarthy,  an  Irish  laborer ;  the  dislocation  having  been  occa- 
sioned by  falling  with  a  horse,  while  riding.  The  reduction  was  effected 
in  about  twenty  seconds  by  the  same  process,  and  without  the  aid  of 
chloroform. 

Dr.  Henry,  of  New  York,  successfully  reduced  a  dislocation  of  the 
femur  upon  the  pubes  after  twenty-six  days.  The  first  attempt,  made 
October  23d,  was  unsuccessful.  The  second  attempt  was  made  October 
29th.  After  repeated  trials,  by  forced  abduction  and  circumduction  the 
head  of  the  bone  was  thrown  into  the  thyroid  foramen,  after  which  by 

^  Fountain,  New  York  Journ.  Med.,  Jun.  1856,  p.  69  et  seq. 
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iilMluetion  and  exten.sion  it  wus  conveyed  into  the  aoetabalam.  Hewft» 
disuiis,'ied  cured  in  about  three  months.  * 

It  is  probable  thiit  no  one  metiiod  will  succeed  etiually  weU  in  all  cites; 
but  if  the  he«d  of  the  bone,  as  in  the  case  dissected  by  iSir  Astl  ^'  r, 
has  not  cmly  octuully  surmountetl  the  pubes,  but  puj^hed  itj*elt  m 

the  pelvis,  then  the  limb  ought  to  be  obducted  in  the  manner  pnu  ti^ 
by  Ini^alls,  and  forciblv  rotated  outwards,  in  order  that  the  he:i4  nmv  hf 
thus  lifted  over  the  pubes ;  and  subseijuently  it  should  be  Uexeii  upon 
tie  body,  adducted  and  brought  down.  But  in  this  manieuvre  we  uugbt 
to  be  ca refill  not  to  continue  the  rotiitiou  outwani^  after  the  hf»d  of  tht 
femur  has  rii<en  above  the  puben,  le^t  the  heml  and  neck  should  gTVf>. 
as  it  were,  the  psoas  magnus  and  ili:icus  internus  mascles,  iintlcrntsuk 
which  they  have  been  thrust.  On  the  contrary,  it  will  be  neceBsarr  ii 
this  point  to  rotate  the  thigh  again  gently  inwards,  which,  by  cotD[tcl!u^ 
the  head  to  hug  the  front  of  the  pubee,  will  enable  it,  while  the  flciioii 
is  being  mn<le,  to  slide  downwards  under  these  muj^cles  toward  the  sockit 
If,  however,  the  head  of  the  bone  has  never  risen  upon  the  jsumtDit  u( 
the  pitbes,  and  h  not  actually  engaged  un^ler  tht*  ujuscIc-h  which  im^  mn 
it  at  this  point,  then  the  rotation  outwards  will  not  be  necessary  in  inv 
part  of  the  procedure* 

Barron  Larrey  has  rejKM'ted  a  case  of  dislocation  ^*  before  tb 
zontal  portion  of  the  pube.s,'"  whirl i  he  re<luced  '*by  suddenly 
with  his  shoulder  the  lower  extremity  of  the  femur,   while  wt; 
hands  he  depressed  the  head  of  the  bone.*"^     Tliis  is  the  same 
which  I  have  already  spoken  as  being  attended  with  the  unusual  phru 
nnn  of  the  thigh  placed  at  a  right  angle  with  the  body, 

Fio.  350. 


Reduction  of  disIooAtion  upon  the  pubei,  bj  eileutioti. 

If  reduction  is  attempted  by  extension,  the  patient  ought  to  he  laid 
on  his  back  upon  a  table,  with  the  dislocated  limb  falling  oflf  slightly, 
from  its  side.  The  extending  band,  made  fast  above  the  knee,  ghouM 
then  be  secured  to  a  staple  in  ihe  line  of  the  axis  of  the  dislocated  thigh. 

*   M.  H.  Henry,  Anier.  Jmirn,  Med,  Pci,,  Jhh.  1876. 

^  Lamy,  Lond  Med.-Chir,  Rev.,  Dec\  1820,  p,  600 j  vol.  i,,  Bret  Eyries,  fi^om  Bul- 
letin de  la  Faie.  de  Med.,  Nu.  1. 
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1*1  ot  course  below  tlie  table :  while  the  counter-ex  tending;  band,  crose^ 
ig  urnler  the  pmiicum,  sinmld  be  uiade  fast  in  the  nuuie  hue,  jibuve  the 
level  i\(  the  table,  and  bt'3'und  the  head  of  the  palient. 

When  extension  is  commenced,  and  the  head  of  the  femur  has  begun 
Ut  move,  the  rahiction  nniy  sttiinetime^*  be  facilitated  by  lifting  the  upper 
jiart  r»f  the  thi^h  with  a  jack-towel  or  a  band  parsed  under  the  thigh 
auii  over  the  neek  of  the  surgeon,  a»  I  have  recommended  in  both  of 
the  baekwartl  di8lneatii:ins.  It  may  be  found  advantageous  ali^o  to  flex 
aiid  rotalf  the  limb  after  extension  has  brought  the  head  near  the  soeket. 

I  5.  Anomalous  or  Irreg^ular  Bislacations,  or  Dislocations  which  do  not 
properly  belong  to  either  of  the  Four  Principal  Divisions  before 
Described.' 

(Bigelow  regards  as  **  irregular"  only  those  in  which  there  is  a  com- 
plete disruption  of  the  ilio-femoral  ligament.) 

1.  DMoeations  directly  Upwards  above  the  ifargin  of  the  Acetafmhim^ 
and  below  the  Anttrior  Inferior  Spinaui  Process, 


Mutter. 


' » Subspinous. "     **  Sixth  diilocatioti 


Mnlgaigne  affirms  that  the  hea*l,  in  this  dislocation,  is  situated  external 
to  the  anterior  inferior  spinous  proce^is,  and  about  one  inch  below  the 
anterior  superior  spinous  ])roces8. 

It  is  in  this  position  that  tht*  head  of  the  femur  is  found  in  a  s|»eciinen 
deposited  in  the  Museinn  of  the  Surgical  Clinic  of  Bonn,  by  Kronioin* 
A  new  cotyloid  cuvity  exists  |>08terior  to  and  on  a  level  with  the  anterior 
inferior  t^jyinous  process.* 

Blasius,  of  Halle,^  says  he  has  been  able  to  reproduce  this  dislocfUion 
upon  the  e^idaver  by  forceil  extension  (dorsal  flexion),  combined  with 
adduction  and  outward  rotation. 

The  Hyni]>toni.^  which  chanu'terize  this  accident  are  shortening  of  the 
limb,  slight  abduction  and  extension,  with  rotation  outwards.  The  ever- 
sion  of  the  toes,  together  with  the  slight  amount  of  shortening  which  haa 
in  general  bei^n  obsen'ed,  has  led  several  times  to  the  supposition  that  it 
'was  a  fracture  of  the  neck  of  the  femur;  but  tlie  rigiiltty,  and  the  [K>8i- 
tion  of  the  trochanter  and  Iiead  will  usually  render  the  diagnosis  clear. 

The  following  was  [irobably  an  examph'  of  the  subspinous  dislocation ; 

Bennett  Morris,  a?t.  51,  was  thrown  backwards,  in  wrestling,  in  1851. 

*  Mal|^*iignt\  Truilo  de*  Frac.  et  des  Lux.,  torn.  ii.  p.  869  et  6ei\,  Sumiid  Cooper, 
Fim  Lines,  vol  ii.  p.  3nL  Pirri**  s  Surg,,  Amer.  ed.,  1B62,  p.  275,  Skey*f  Suri;., 
Am«*r.  ed»,  1851,  p,  110  et  focj.  Gibson"*  Surg.,  sixth  Ani«ricnn  cd,,  vol'  i>  p,  B86. 
Guv*  Hospital  Kepfvrts,  18«a,  vuL  L  pp,  711  and  97;  183«,  vcd.  iiL  p,  168.  Lotidon 
Lttficet»  L*md.  ed.,  1848,  voL  I  p.  184 ;  1840,  voL  li.  v.  281 ;  1846,  vol  L  p,  412;  vol 
u.  p,  160.  London  McJd,  Ga/..j  vol.  xix.  tjp.  667  una  059;  vol.  x,  p,  19;  voL  ]«x]ctn. 
p.  404.  MeC.-Chir.  Trans.,  vol,  xx>  p.  112.  L<*nte's  pnper  on  **  Anumalous  DUlocn- 
tion.«  of  ilii>  Hip'jnint/'  in  New.  York  Journ.  Mwl  lor  Nov,  1850,  p,  814  pI  *cc).  Phil- 
fidi'lnhin  Med.  Exftiutner,  No.  51.  Amer.  %Triurn,  Med.  .Sc'i.,  vol.  xvL  p.  14.  Nrw 
VofK  Med.  and   Phys.  Journ,,  1826,  vol.  v.  p.  597,     Now  York  Jinini    M^d.^  Jon, 

.     Dislocat 
*'p  cit.»p. 

*  Blu^iiii*,  Archiv  fur  Klin.  Ch'ir.,  Bd.  IR,  HO.  I,  p.  207, 


1860,  Dr  8hrttdy's  cji^e. 
•  Kronlcin,  Poinsot, 


V.  riL  5iJ7, 

Dislocation  of  the  Hip>  by  Jwcob  J.  Bji5»?Iow,  M  J> 
cit..p.  107«. 


DISLOOATIOirS   OF   THE    TH10H. 

He  felt  u  snap  in  tht*  hip-joint,  and  found  hh  thigh  pkoed  in  a  |w*itifli 
of  moderate    uliductioii,  so  that  he  could  not  get    his  kut^cs  lopah 
He  was  able  to  walk,  but  not  without  limping.    This  eonditioti  eontinn 
three  years,  during  which  time  he  was  constantly  lame^  dnd  $«(fa 
niuc)i  pain  when  walking. 

At  the  end  of  this  period,  when  in  the  act  of  jumping  from  his  »a;i 
his  horses  having  become  frightened,  he  felt  a  soap*  and  at  imt:v 
complete  fiinctions  of  the  joint  were  restore^!.     He  oould  wiilk  withoi 

Fio.  ^^7. 


Subfpiooue  dial ociil ion.     Kronletn'a  upeciiueti. 

pain  or  halt,  and  he  could  bring  his  knees  together*     Three 
later,  while  ascending  a  flight  of  step^,  canning  a  heavy  W€i|^  1 
foot  slijtped,  and  the  dislocation  was  reproiluced,  and  in  this  cooiliti^ 
rejiiained  up  Uj  the  period  at  which  he  consulted  me,  October.  H^dft- 
found    the  thigh  apfmrently  elongated*  but  upon  measurement  it 
found  shortened  half  an  inch.     It  wa^s  moderately  abducted  and  i 
outwards.     All  the  motions  of  the  joint  were  restrictcfh 

Although  I  felt  very  confident  that  the  reduction  coidd  be  agsyfii 
complished,  the  patient  left  without  permitting  me  to  make  tho  all 

Patrick  Coleman,  a?t.  52,  was  admitted  to  Bellevue  Hospitid,  Dff « 
1875,  with  a  dislocation  of  the  right  femur  upwards.     He  had 
nine  feet  into  a  cellar.     Dr.  Erskine  Ma^on,  in  whose  wanl  the  p*M 
wad  received,  calle^i  my  attention  to  him  a  few  hour:*  aft- 
was  receivtHL     The  limb  was  shortened  one-fourth  of  an  jti 
as  we  couhl  ascert^iin;  strongly  everted,  or  rotated  out  ul 

ing  parallel  with  the  other  when  he  was  standing,  the  rt^,,>  .  -t| 
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littlr  in  a*lvati€*e  of  the  left.  Thr  heiwi  of  tlie  !Kmc  coij1<1  be  seen  nnd 
felt  Iielow  and  to  the  inside  of  tliu  anterior  superior  spinous  process. 
The  trt)chanter  major  was  turntH]  buck,  tuid  tliere  wa^  u  deep  dei^ressioti 
over  it.  Tlie  limb  ambl  be  slightly  adducted,  but  in  all  other  directions 
it  was  immovable. 

After  several  ineffectnal  attempts  at  reduction,  under  ether,  it  was 
final Iv  reduced  by  sim|>le  extension- 
March  27,  1877,  Michael  JIunroe,  ivU  62,  was^  aihuitted  into  the  New 
York  City  Hospitid  with  a  dishication  of  the  left  femur  upwards  and  for- 
wards upon  the  ilium,  Dr,  Charles  M.  All  in,  one  of  the  visiting  sur- 
geons, made  some  eflbrt^s  at  reduction  on  the  same  day,  but  failed.  On 
the  following  day,  in  the  presence  of  several  me<lical  t^eTitlemen,  includ- 
ing mysi^-lC  r)r.  Allin  repeated  his  efTort**  more  systematically,  and  was 
suceessfiiL 

Examining  tlie  limb  while  the  patient  was  on  bis  back,  and  under  the 
influence  of  ether,  preparatory  to  the  operation,  I  found  it  shortened 
half  an  inch,  strongly  everted,  and  the  thigh  slightly  flexed,  but  lying 
nearly  parallel  with  the  other.  The  thigh  eould  be  adducted  quite 
freely,  but  in  all  other  directions  motion  was  more  limited.  With  some 
difficulty  it  could  be  flexed  to  a  right  angle  with  the  body.  The  head 
could  be  distinctly  felt,  but  not  seen,  directly  below  the  anterior  superior 
spinous  process:  and  from  this  position  it  was  occasionally  moved,  while 
nninipuhiting,  farther  ft^r wards,  but  never  fairly  upon  the  pube^.  The 
patient  v^m  a  spare  man,  and  not  very  muscular. 

Tlie  jw<*ident  was  caused  by  stumbling  while  ascending  a  flight  of 
steps,  and  falling  upon  liis  knees  and  face.  The  skin  over  the  spine  of 
the  tibia  was  much  bruised  and  scratched. 

Dr,  Allin  made  an  attempt  at  re<luctiou,  1st,  by  flexing  the  thigh  at 
a  right  angle,  and  rotating  outwards  forcibly.  This  was  unsuccessful. 
2d.  By  flexion  and  rotation  inwards.  -3d.  By  extension  in  several 
directions  by  the  hands,  including  vertii^al  extension,  with  the  thigh 
Hexed  upon  the  bmly.  4.  Compound  juilleys  were  attache*!  t*>  a  lacijue 
above  the  knee,  and  counter-extension  was  made  by  a  folded  sheet 
passed  under  the  perineum,  and  secure»i  to  a  staple;  the  direction  of 
extension  being  a  little  back  from  the  line  of  the  axis  of  the  body,  a« 
recanunended  by  Sir  Astley  Cmipew  A  jack-towel  was  placed  umler 
the  upper  |>art  of  the  thigh,  by  which  this  part  of  the  limb  wiis  lifted 
upwards  and  outwards;  a  folded  sheet  also  being  carried  across  the 
pelvis  to  render  it  steady.  The  extension  waa  now  gnidually  increased, 
and  the  limb  wsis  from  time  to  time  rotated,  and  otherwise  manipu- 
lated, so  far  as  its  condition  of  restraint  would  permit,  until  it  seemed 
]>robab!e  that  this  method  was  to  fail  also,  the  patient  having  now 
been  u!ider  the  influence  of  ether  neurly  an  hour.  0th.  While  the  ex- 
tension was  extreme,  the  cor<i  was  cut  by  a  quick  stroke  of  an  am|m- 
tating*knife;  and  immediately  after,  while  the  limb  was  lying  paralyzed 
by  the  '' shock,"  Dr.  Allin  seized  the  thigh,  raised  the  knee  a  little* 
rotating  it  inwards,  when  the  head  ttdl  easily  into  its  socket,* 

^  Brief  rejwrt  of  mnw  cose,  lu  n  ^'suprvpubic  "  dislocntiun,  in  Archives  uf  CUiiicul 
Surgery.  April  16^  18T7,  p.  «8. 
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Otlior  sargeons  have  met  with  examples  of  the  subspinou!*  dblotatioii 
in  which  the  patients  have  heen  ahle  to  walk  quite  well  immetlintdT  aftet 
the  accident*  Bigelow  supposes  that  in  these  cases  the  uppiT  p<jirtinu  ^if 
the  capsule  ha^  hceii  completely  torn  fi*otti  the  margin  of  the  neetiiliuhiin, 
and  that  tlie  head  has  been  permitted  to  aiscend  until  it  wh^  arre^te<l  by 
the  iiii<U-r  surface  of  the  ilio-femoml  ligament  at  the  point  where  it  xvm 
from  the  anterior  inferior  spinous  proce^  of  the  ilium. 

2.  Didocations  directly  Upwards^  between  the  Anterior  It  ' 
Anterior  Superior  Spirmujg  Procestteii. 
Syn. — "Supmspiaous;'*  more  approprmt»lj',  '*  Intraspinou*/' 

Cummins  reports  si  case  which  occurred  in  the  practice  of  Gilxson,^/ 
New  Lanark,  where  the  head  of  the  bone  wai?  believed  to  be  si'ttmte<J  jtist 
above  the  anterior  inferior  spinous  process  and  below  the  anterior  .^ii|>enfif 
spinous  process  ;  and  also  a  little  inwarth*  toward  the  pubes;.  The  Itnii 
yfw^  shortened  fully  three  inches:  the  toes  everted:  adduction  andalKlur- 
tion  were  exceedingly  paiufid  and  difficult,  but  flexion  was  mure  ca^ilt 
performed.  The  head  nf  the  bone  conld  be  felt  in  its  new  position.  ♦-;' 
cially  when  the  thigh  was  movefl.  At  first  it  was  suppose<l  to  be  a  fnirtun, 
but  this  error  Imving  been  corrected,  the  surgeons  proceede«J  to  att^riDp* 
reduction  on  the  eleventh  day.    Extension  was  made  by  puilejs^  and  wbdi 

Fig.  368. 


SupnupinouB  dialoGatiun.     (From  Bigdon,) 

the  head  of  the  bone  had  descended  to  the  margin  of  the  cavity%  Mr.  <itb- 
son  lifted  the  upper  end  of  the  femur  by  means  of  a  towel*  at  the  same 
moment  pressing  the  knee  toward  the  opposite  thigh,  and  forcibly  rotatiag 
the  limb  inwards;  by  which  means  the  reduction  was  accomplished.' 
Lente  has  seen  the  head  of  the  femur  in  the  same  poBition  as  in  tlie 

^  Curamins,  Guy*s  Hospital  Reports,  vol.  iii.  p.  168,  18S8. 
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reported  by  Canimms,  not  as  a  primitive  dislocation,  but  consequent 
upon  an  attempt  to  redyce  a  dislocation  into  the  isL-liiatic  nolclu  The 
shortening  was  about  two  inches :  the  limb  very  miieh  rotated  oatwunls ; 
the  rotundity  of  the  affected  hip  greater  than  that  uf  the  other,  and  the  tro- 
chanter major  one  incli  farther  removed  from  the  anterior  sujierior  spinous 
process.    The  head  of  the  hone  could  be  felt  di.stinctly  in  its  new  povsition. 

The  reduction  wa.s  effected  finally  with  pulleys,  by  the  aid  of  chloro- 
form, and  by  rotation  of  the  limb  in  various  directions.* 

Morgan  also  reports  a  ea^se  in  which  the  head  of  the  femur  was  above 
the  acetabulum,  and  a  little  to  the  outside  of  the  ilio-pectineal  eminence.* 

Some  of  these  dislocations  have  been  reduced  by  manipulation  alone, 
or  by  manipulation  aided  by  pressure.  The  limb  should  be  seized  in 
the  usual  manner,  at  the  knee  and  ankle,  carried  up  toward  the  face, 
abducted,  then  rotated  inwards,  ffently  addueted,  and  finally  brought 
down  again  to  the  hcnl.  At  the  moment  when  the  rotation  and  adduction 
commence,  the  head  of  the  bone  should  be  presse<l  toward  the  socket  by 
the  hands,  and,  if  necessary,  lifted  a  little  over  the  margin  of  the  ace- 
tabulum, by  moderate  extension  at  a  right  angle  with  the  body.  Others 
have  been  reduced  easily  by  extension  alone  after  a  thorough  trial  of 
manipulation. 

P  Anterior  Oblique  Dislocations. 

3.  Dislocatiomi  Upwards  upon  the  Dor9um  Ifih  (fntl  near  itg  Anterior 

(3Iargm, 
^  Syn. — ^*ADterjor  obliq,ue;"  Big«low* 

Bigelow,  who,  as  has  already  been  stated,  regards  ws  irregular  only 
066  which  are  accompanied  with  a  complete  lupture  of  the  ilio^femoml 
ligament;  but  whose  classificauou  io  tliat  regard  lam  not  fully  prepared 
to  adopt ;  has  nevertheless  given  us  the  most  intelligible  and  most  prob- 


Fio.  S59* 


"AnUmr  oblique  difttcKSEUon/*     (From  BigQlow.) 

able  explanation  of  the  mechanism  of  these  irregular  upward  dislocatiou3« 
and  of  several  other  forms  of  irregular  dislocations.     According  to  this 
riter,  the  ''anterior  obli<|ue  dislocation/'  in  which  the  limb  is  found  greatly 

Lente,  New  York  Joura.  of  Med.,  Nov.  1850,  p.  314, 

Pime'g  Surgery,  p.  27d.     See  also  Phil,  Med.  Exiim.,  No.  51,  Mutter's  paper 
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adductei]^  and  at  the  same  time  strongly  everted,  is  a  regular  dorsa]  did 

cation,  the  head  being  advanced  upon  the  dori*um  to  a  point  near  the  anu 
rior  margin  nf  the  ilium.     If  now  the  limb  be  brouglit  doAvn,  the  Tj#^:k 
the  feitiur  will  he  made  to  bear  against  the  outer  fibres  of  t^ 
ligament,  and  as  these  gi-adually  give  way  the  head  will  bee 
more  hooked  over  the  remaining  fibres  of  the  ligament^  and  above 
inferior  spinous  process  (''supraspinous");    or,  continuefl  effort*  bcia 
made  to  straighten  the  limb,  the  ligament  will  give  way  entirely,  and  1 
femur  will  assume  the  position  indicated  by  the  dotted  line**  (Fig.  *&\.\ 
Bigelow  recommemb  a  plan  of  treatment  essentially  the  same  a:*  tla 
hitherto   recommended   by  myself.     '*  The  anterior  obh^pte  *lislocati*i 

Fig.  860, 


MeflhftDiflin  of  "anterior  nblique  dlsloQation."     (From  Bi(^elow.^ 

• 

maybe  reduced  by  inward  circumduction  of  the  extended  limb  acroi^ti^ 
symphysis,  with  a  little  eversion,  if  necessary,  to  disengage  the  head  uf 
the  bone.  Inward  rotation  then  converts  this  into  the  common  luxi^ 
upon  the  doi-^um." 

4.  DMoeations  Iknimfrards  and  Backwards  upon  the  Posterior  Pari  \ 
the  Bodt/  of  the  Ischium,  between  its  Tuhero%ity  and  its  Spinr, 

James  C,  aet.  85,  was  admitted  tu  the  Pennsylvania  Hospital,  on 

23d  of  January,  1835,  under  the  care  of  Dr.  Hewson.  The  patie 
a  mu8cuhir  man,  had  been  crushed  iinder  a  falling  roof,  and,  ad 
thought,  with  his  right  thigh  separated  from  \ih  body.  When  receiro 
into  the  hospital,  one  hour  after  the  accident,  the  right  thigh  was  flexe 
upon  the  pelvis,  and  rested  upon  the  left;  the  right  leg  was  also  flexed 
upon  the  thigh  ;  the  knee  was  below^  its  fellow,  the  toe^i^  turned  inwardi^ 
and  the  whole  limb  shortened  at  lea^-^t  one  inch.  The  head  of  the  t^cmc 
conkl  be  felt  <listinctly  resting  upon  that  portion  of  the  ischium  wliici 
lies  between  the  acetabulum^  the  tuberosity  of  the  ischium,  and  the  spine 
On  the  following  day,  the  muscles  of  the  patient  having  been  m~ 
ciently  relaxed  by  suitable  means,  the  pulleys  were  applied ;  but,  \ 
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a  second  attempt,  some  of  the  bands  having  given  way  suddenly,  the 
pulleys  were  removed,  when  it  was  found  that  the  reduction  had  been 
accomplished,  although  neither  the  patient  nor  his  attendants  had 
noticed  the  return  of  the  bone  to  its  socket.  For  several  days  there 
was  entire  loss  of  sensibility  and  motion  in  the  leg,  owing  probably  to 
the  pressure  which  had  been  made  upon  the  sciatic  nerve;  but  these 
symptoms  gradually  disappeared,  and  at  the  time  when  the  case  was  re- 
ported, about  two  months  after  the  accident,  he  was  walking  with  crutches. 

Dr.  Kirkbride,  who  reported  this  unusual  case  of  dislocation,  doubted 
whether  the  extension  was  necessary  to  the  reduction,  as  the  head  of 
the  bone  was  brought  very  near  the  margin  of  the  acetabulum  by  lifting 
the  thigh  with  a  towel,  and  it  probably  afterwards  entered  the  socket  as 
soon  as  the  extension  was  relaxed.^ 

Malgaigne  has  referred  to  several  similar  examples. 

5.  Dislocations  Downwards  and  Backwards  into  the  lesser  or  lower 

Ischiatic  Notch. 
Syn. — "Behind  tuber  ischii ;  "  Gibson,  S.  Cooper.    *' Fifth  dislocation;"  Gibson. 

September  7,  1821,  Charles  Lowell,  of  Lubec,  Mass.,  was  riding  a 
spirited  horse,  when  the  animal,  being  restive,  suddenly  reared  and 
fell  back  on  his  rider,  in  such  a  manner  that  the  weight  of  the  horse 
was  received  on  the  inside  of  the  left  thigh ;  Mr.  Lowell  having  fallen 
on  his  back,  a  little  inclined  to  the  left  side.  The  surgeon  who  was 
immediately  called,  recognized  it  as  a  dislocation,  and  thought  he  had 
succeeded  in  reducing  it ;  but  a  day  or  two  later  it  was  seen  by  a  second 
surgeon,  who  declared  that  it  was  still  out  of  place,  and  repeated  the 
attempt  at  reduction,  but  without  success,  as  the  result  proved. 

In  December  of  the  same  year  Mr.  Lowell  called  upon  Dr.  John  C. 
Warren,  of  Boston,  who  was  now  able  to  determine,  easily,  as  he 
affirms,  the  precise  character  of  the  accident.  The  limb  was  elongated, 
contracted,  and  the  head  could  be  felt  in  its  unnatural  position.  By 
advice  of  Dr.  Warren,  he  was  taken  to  the  Massachusetts  General 
Hospital,  and  a  persevering  attempt  was  there  made  to  reduce  the  bone, 
but  with  no  better  success  than  had  attended  the  efforts  previously  made.* 

Mr.  Keate  has  reported  a  case  produced  in  a  very  similiar  way  by 
a  horse  having  fallen  backwards  with  the  rider  into  a  deep  and  narrow 
ditch  ;  but  the  position  of  the  limb  was  somewhat  extraordinary,  con- 
sidering that  it  was  a  dislocation  backwards,  the  whole  limb  being 
very  much  abducted  and  the  toes  being  turned  outwards,  as  if  the 
head  of  the  bone  was  in  front  of  the  tuber  ischii,  rather  than  behind  it. 
The  thigh  and  leg  were  much  flexed,  and  the  whole  limb  was  short- 
ened from  three  to  three  and  a  half  inches.  The  head  of  the  femur 
could  be  distinctly  felt  "  inferior  to  the  ischiatic  notch,  and  on  a  level 
with  the  tuberosity  of  the  ischium."  In  the  first  attempt  at  reduction  the 
head  of  the  bone  was  thrown  into  the  foramen  thyroideum,  from  which 

*  Kirkbride,  Amer.  Journ.  Med.  Sci.,  vol.  xvi.  p.  18. 

•  New  York  Med.  and  Phys.  Journ.,  vol.  v.  p.  597,  182»).    Letter  to  the  Hon.  Isaac 
Parker,  etc.,  by  John  C.  Warren,  182G.      North  Ainer.  Med.  Journ.,  vol.  iii.  p.  169. 
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it  was,  however,  after  one  or  two  more  attempts  by  extension,  and  by 
lifting  with  a  jack-towel,  restored  to  the  socket.  Mr.  Keate  bdieva 
that  the  dislocation  was  originally  into  the  foramen  ovale,  but  that  in 
the  struggles  made  by  the  patient  to  extricate  himself,  it  was  throvn 
backwards  into  the  position  in  which  he  found  it.* 

Mr.  Wormald  has  reported  a  primitive  accident  of  the  same  kind, 
occasioned  by  jumping  from  a  third-story  window.  The  patient  died 
soon  after,  and  at  the  autopsy  the  head  of  the  femur  was  found  under 
the  outer  e<lge  of  the  gluteus  maximus,  projecting  through  the  torn 
capsule  opposite  the  upper  part  of  the  tuber  ischii.  The  shaft  of  the 
femur  lay  across  the  pubes,  and  the  limb  was  considerably  shortened  and 
turned  inwards.^ 

6.  Dislocations  directly  Doivnwards. 

Syn. — ' '  Sous-cotyloidiennes ; ' '  Malgaignc. 

The  following  is  one  of  several  similar  examples  now  upon  record : 
A  man,  aet.  50,  was  admitted  into  the  London  Hospital  under  the 
care  of  Mr.  Luke.  A  dislocation  of  the  left  femur  was  easily  diagnos- 
ticated, but  the  symptoms  were  peculiar,  inasmuch  as  the  hmb  wa? 
lengthened  one  inch,  without  either  inversion  or  eversion;  yet  the 
head  of  the  bone  could  be  easily  felt,  and  was  thought  to  be  in  the 
ischiatic  notch.  By  manipular  movements  reduction  was  easily  effected 
about  an  hour  after  the  accident.  The  man  subsequently  died  fnnn 
the  effects  of  broken  ribs.  At  the  autopsy,  Mr.  Forbes,  the  house- 
surgeon,  before  dissecting  the  parts,  again  dislocated  the  bone.  Thl* 
was  done  with  ease,  and  it  was  clear  that  the  original  form  of  disUi- 
tion  had  been  reproduced,  as  the  bone  could  not  be  made  to  asffume 
any  otlier  position.  The  head  of  the  bone  proved  to  be  displaced  neither 
into  the  ischiatic  notch  nor  the  thyroid  hole,  but  midway  between  the 
two,  immediately  beneath  the  lower  border  of  the  acetabulum.  Tht 
gemellus  inferior  and  the  quadratus  feraoris  had  been  torn,  the  lip- 
mentum  teres  had  been  wholly  detached,  and  there  was  a  lacerati^m  in 
the  lower  part  of  the  capsular  ligament.^ 

Dr.  Blackman,  of  Cincinnati,  informs  me  that,  in  January,  1^'*>''- 
he  reduced  a  subcotyloid,  incomplete  dislocation,  in  a  man  a?t.  7'>.  ^'J 
manipulation.  Dr.  Judkins  lifting  the  thigh  upwards  and  outwari*  i'} 
means  of  a  towel,  while  Dr.  Blackman  first  flexed  an<l  then  ab<lnettJ 
the  limb. 

7.  Dislocations  Forwards  into  the  Perineum. 

Syn. — *•  Perincales  ;"  Malgjiip:no.  ''Luxation  sur  la  branclic  ascendante  de  i  i*- 
ehion  ;"  D'Aniblard.     "  Inwards  on  the  ramuii  of  the  os  pubis  ;"  Skcy. 

D'Aniblard  published  an  example  of  this  accident  in  1821,  occasioncl 
by  a  violent  muscular  exertion  made  by  the  patient  in  an  effort  to  spriri!; 
into  his  carriage,  the  symptoms  attending  which  did  not.  iliffer  materially 

^  Anier.  Journ  Med.  Sci.,  vol.  xvi.p.  220.  ISoo  :  fi-om  Lond.  Med.  Gaz.,  v>I.  x.  p  ^"^ 
*  Wormald,  Lnnd.m  Med.  Gaz.,  1836. 

3  Luke,  Med.  News  und  Libnirv,  vr)l.  xvi.  p.  34,  March,  18.^8:  fn»m  Med.  Tim*^ 
and  Gaz.,  Jan.  2.  1«."'>8. 
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from  those  which  were  found  to  be  present  in  the  three  following  exam- 
ples, except  that  in  the  first  case  the  toes  were  turned  slightly  inwards, 
while  in  each  of  the  other  cases  they  were  turned  outwards.* 

Mr.  E.  jet.  36,  a  calker  by  occupation.  The  injury  was  received 
while  at  work  under  the  bottom  of  a  canal-boat,  July  20,  1831,  the  boat 
being  raised  upon  props  three  and  a  half  feet  long.  The  patient  was 
standing  very  much  bent  forwards,  with  his  feet  far  apart,  between  which 
lay  a  piece  of  round  timber  one  foot  in  diameter,  when  the  props  gave 
way,  letting  the  whole  weight  of  the  boat  upon  himself  and  his  com- 

rions.  One  of  the  workmen  was  killed  outright.  On  extricating  Mr. 
from  his  situation,  the  left  leg  and  thigh  were  found  extended  at  a 
right  angle  with  the  body,  the  toes  turned  slightly  inwards,  the  natural 
form  of  the  nates  was  lost,  and  the  head  of  the  femur  could  be  felt  dis- 
tinctly moving,  when  the  limb  was  rotated,  in  the  perineum,  behind  the 
scrotum,  and  near  the  bulb  of  the  urethra. 

For  the  purpose  of  reduction,  the  patient  was  laid  on  his  back  upon 
a  table,  and  the  pelvis  made  fast  by  a  muslin  band.  Extension,  accom- 
panied with  moderate  rotation,  was  then  made  in  a  direction  outwards 
and  downwards,  bringing  the  head  of  the  bone  over  the  ascending  ramus 
of  the  ischium,  beyond  which  it  was  lying,  into  the  foramen  thyroideum ; 
and  from  this  position  the  bone  was  replaced  in  the  acetabulum,  by  car- 
rying the  dislocated  limb  forcibly  across  the  opposite  one.  The  patient 
soon  recovered  the  use  of  the  joint.' 

J.  B.,  an  Irishman,  set.  40,  on  entering  the  St.  Louis  Hospital,  gave 
the  following  account  of  his  accident,  which  had  occurred  six  hours  pre- 
viously :  He  was  engaged  in  excavating  earth,  and  having  undermined  a 
bank,  it  unexpectedly  fell  upon  his  back  while  he  was  standing  in  a  bent 

Edition,  with  his  thighs  stretched  widely  apart.  The  weight  crushed 
m  to  the  earth,  breaking  both  bones  of  his  right  leg,  the  radius  of  the 
same  side,  and  dislocating  the  left  hip  into  the  perineum.  The  thigh 
presented  a  peculiar  appearance,  being  placed  quite  at  a  right  angle  with 
the  body,  but  somewhat  inclined  forwards.  The  part  of  the  hip  naturally 
occupied  by  the  trochanter  major  presented  a  depression  deep  enough  to 
receive  the  clenched  fist ;  while  the  head  of  the  bone  could  be  both  seen 
and  felt  projecting  beneath  the  akin  of  the  raphe  in  the  perineum.  Rota- 
tion of  the  limb,  which  was  difficult  and  excessively  painful,  rendered 
the  position  of  the  head  still  more  manifest.  The  patient  had  also  reten- 
tion of  urine,  occasioned  probably  by  the  pressure  of  the  femur  upon  the 
urethra.  Having  dresse<l  the  fractures.  Dr.  Pope  placed  the  patient 
under  the  full  influence  of  chloroform,  and  then  proceedeil  to  reduce  the 
dislocated  thigh  ;  for  which  purpose  "  two  loops  were  applied,  interlock- 
ing each  other  in  the  groin,  and  using  the  leg  as  a  lever,  extension,  by 
means  of  the  pulleys,  was  made  transvei*sely  to  the  axis  of  the  body.  A 
steady  force  wa.s  kept  up  for  a  short  time,  and  the  thigh-bone  glided  into 
its  socket  with  a  snap  that  was  heard  by  every  attendant  and  patient  in 
the  large  ward."* 

'  Ma1gai£cne,  op.  cit.,  torn.  ii.  ]>.  876. 

«  W.  Parker,  New  York  Med.  Gaz.,  1841;  X.  Y.  Journ.  Mr^d.,  March,  1852, 
p.  188. 

•  Pop©,  St.  Louis  Med.  and  Surg.  Journ.,  Julv,  ISoO;  X.  Y.  Journ.  Med.,  March, 
1862,  p.  198. 
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A  inan,  ^t.  22,  wa*  admitted  to  the  Toronto  Iloftpital,  utv^--  *'     -nm 
of  Dr.  E.  W.  Hodfler,  January  15,  1855,  having   been  in  ihr 

fall  of  a  l*ank  of  earth  im  hour  before.     The   head  of  th* 
wjis  found  uu(U'r  the  arch  of  tlie  puhes,  the  neck  resting  np*>]  ^ 

ing  nimu8.     The  thigh  foniied  nearly  a  right  angle  with  the  \nAy:  b*s  I 
iiig  strongly  ahikicted,  and  tlie  toes  were  slightly  everted.      On  the  W* 
lowing  day,  the  patient  being  placed  under  the  influence  of  chloroKini.  I 
extension  and  counter^x tension  were  employed  in    tlie  direction  rif  tkf  I 
axis  of  the  femur,  that  h,  nearly  at  rigJit  angles  with   the  body*  vhikf 
at  the  same  moment,  the  nfiper  portion  of  the  femur  was  lifted  by  n  nmikl 
toweh     By  this  uianteuvre  the  head  of  the  bone  was  carrier!  int«»  tbf 
foramen  thyroideum.     The  force  w^as  now  applied  in  a   diretctioo  *'iDiir»| 
ypwards  and  outwards;  the  ankle  held  by  the  assistant  was  drawri  undcrl 
the  other  and  at  the  same  time  rotated.  '     In  a  few^  minutes  thr 
plete  reduction  was  aeeompltslied^     Ilis  rcKL'Overy  wa^  steady,  and  i 
weeks  later  he  was  ilischarged,  being  able  to  walk  very  well  with 
of  a  cane.* 


§  6,  Ancient  Bislocationa  of  the  Femnr. 

Says  Sir  Astley  Cooper :  '*  I  am  of  opinion  that  three  nnmthn 
the  aecident  for  the  slioulder,  and  eight  weeks  frnm  the  hip,  mnybefitrf 
as  tlie  period  at  wliich  it  would  be  imprudent  to  attempt  to  make  tht  ^^ 
duction,  except  in  persons  of  extremely  relaxed  fibre  or  of  advanced  t^ 
At  the  same  time,  I  am  fidly  aware  that  dislocationis  have  been  rednml 
at  a  more  distant  period  than  that  which  I  have  mentionefl ;  but  inma&t 
instance's  the  reduetion  lias  been  attended  with  the  evil  results  which  I 
have  just  been  deprecating,"  A  remark  which  later  surgeon;*  do  not 
seem  always  to  have  correctly  understood,  or  which,  if  thej  hjvve  under- 
stood^ they  have  not  correctly  represented  ;  since  it  has  many  time*  l»r«i 
afErmed  of  this  distinguished  surgeon^  that  he  regarded  reduction  of  thi* 
hip  as  impossible  after  eight  weeks,  and  they  have  proceeded  to  wtr 
examples  which  would  prove  that  he  was  in  error.  But  lr>ng  before  Sir 
Ast!ey\s  day,  Gockelins  menttone^l  a  case  of  reduction  of  the  femur  afier 
six  montljs,  and  (iiulio  Saliceto  declared  that  he  had  reduced  a  similar 
dislocjition  after  one  year,^  and  Sir  Astley  says  that  he  is  **fallf 
aware"  of  the  existence  of  8uch  facts  or  statements  ;  yet  with  a  knoirf- 
edge  of  what  has  so  frerpiently  followed  these  attempts,  he  would  do! 
recommend  the  trial  after  eight  weeks,  except  under  the  circumg^anc^s 
by  him  stated  ;  and  notwithstanding  the  number  of  the.se  reported  suc- 
cesses lias  been  considerably  increased  in  our  day,  I  suspect  that  Sir 
Astley's  rule  will  continue  to  govern  experienced  and  discreet  snrgeoni. 
("ertain  examples  which  have  recently  been  publislied  of  succe^sfnl  re- 
duction after  six  raontiis  by  manipulation,  if  sufficiently  verified,  would 
encourage  a  Impe  that  the  period  might  be  greatly  extendeil,  were  it  not 
that  manipulation  also  has  already  faileil  many  times  in   the  case  of 

*  Hodder,  British  Amer*  Joum.,  Mflrcb,  1861, 

■   Miilgaign©^  up.  cit. .  toin.  ii.   \\  1S">:    from   GaniriniuTii   M6diCf->-nr«ctij?iiTn    Flrn 
1703,  p,  288, 


I 


ANCtKXT    IHSLOCATrONS    OF    THE    FEMUR. 


873 


'      ei 


ftncieiit  ilislm-atrouH,  uiiJ  tluit  the  attempt  lia&  sometimes  been  followeil 
mith  dhn^ivimr*  rt^^^iiUs,  even  in  ivct^ut  ca^es, 

[  The  following  ciiiie  wan  [lulilished  in  tlje  first  tMlition  of  this  treatisw*. 
but  I  rogret  that  1  am  now  imable  to  mty  fronj  what  sounre  my  irjforma- 
kSon  was  then  ohtain«?d,  and  eommunications  addressed  by  me  to  geii tie- 
men  in  Havana  liave  failed  to  trace  the  case  to  it^  original  s^^mrce.  It 
i^ill  lie  observed,  however,  that  there  is  no  history  of  the  accident  which 
C!iui>ed  the  disk>cntion,  and  its  existence  was  not  siuspeete*!  tmtil  the 
patient  arose  after  an  illness  which  had  confined  him  to  his  bed  for  a 
itionth  or  more.  It  was  reduced  without  anjesthesia  ;  it  was  three  or 
■bur  times  redislocated,  notwithstanding  tlie  employrnent  of  judicious 
means  to  keep  it  in  place,  and  while  the  patient  was  in  be<i :  that  it  was 
i|r©<lueed  with  a  snap,  "deeper  than  is  ordinarily  observed  in  the  reduc- 
tion of  recent  dislocations ;''  and,  finally,  when  tin?  patient  was  dismisf*ed 
it  is  only  s<aid,  he  was  able  to  walk  without  crutches.  In  short,  a  careful 
■reading  of  the  report  must  convey  to  the  experieneed  surgcwi  a  suspicion 
ilmt  it  may  not  have  been  correctly  diagnosticated,  and  that,  if  it  was, 
its  reduction  may  not  have  been  thoroughly  accomplished  and  perma- 
liently  maintain€»d. 

I  A  Chinese  boy,  named  Ah-.sin,  aged  about  sixteen  years,  arrived  at 
jlHavana  on  the  4th  of  June,  lKo6,  suffering  from  a  severe  illness,  which 
[€onfine<l  him  for  a  month  or  more  to  his  beil,  and  the  existence  of  the 
dislocation  was  not  discovered  until  he  bad  sufficiently  recovere<J  to  rise 
uf»on  liis  feet.  It  was  then  ascertained  that  he  hacl  a  dislocation  of  the 
left  femur  upon  the  doj-Mum  ilii.  Uprui  inquiry,  Dr,  Martial  Dupierris, 
of  Havana,  learned  tliat  the  accident  liad  occun-ed  before  leaving  (.'hina, 
a  period  of  more  than  six  months.  The  boy  was  still  feeble,  the  limb 
somewhat  eraiw;ic»te<l,  and  insteatl  of  being  rigid  from  muscular  contnictitm, 
all  the  muscles  '*  were  in  a  flaccid  condition,  except  the  great  gluteal, 
which  was  painful  to  the  touch."  Deeming  the  use  of  ainesthetics  im- 
roper^  on  account  of  the  boy's  feeble  comlition,  these  agents  were  not 
employed.  Dr,  Dupierris  flescribes  the  method  of  reduction  as  follows: 
*^'  The  body  being  held  by  two  assistants  by  means  of  two  bands,  one  of 
which  pa.ssed  beneath  the  perineum,  and  the  other  under  the  axills«. 
trsiction  was  made  upon  the  limb  by  two  strong  and  intelligent  assistantl^, 
The  movement  of  the  head  of  the  bone,  resulting  from  thi»  mancpuvre* 
was  \ery  limited,  even  when  the  force  was  much  increased  :  anrl  the  ex- 
cruciating pain,  which  the  patient  referred  to  the  iliac  region,  compelled 
us  for  a  moment  to  desist. 

**  The  following  day,  the  patient  having  obtaineil  a  tolerable  night*8 
rest  by  means  of  a  narcotic  potion,  I  concluded  to  attempt  the  reduction 
by  flexion,  believing  that  I  could  thus  better  prevent  any  acTident  which 
the  necessary  force  might  produce ;  the  openitor,  in  adopting  this 
method,  having  it  in  bis  power  to  follow  the  bead  of  the  bone  by  pressure 
upon  it  with  the  hand,  aiding  its  movement  in  the  proper  direction,  or 
correcting  any  deviation  that  may  occur.  The  emnciated  condition  of 
the  boy  was  eminently  favorable  for  such  a  proce<lure. 

'i  The  patient  being  placed  upon  his  back,  and  the  trunk  of  the  body 
made  steady  by  assistants,  w  ith  the  left  hand  I  grasped  the  upper  |mrt 
of  the  leg,  placed  the  right  hand  upon  the  head  of  the  bone  in  the  iliac 
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fossa,  and  then  proceeded  to  flex  the  leg  upon  the  thigh,  and  the  thigh 
upon  the  pelvis.  By  this  movement  the  great  gluteal  muscle  was  re- 
laxed, and  the  head  of  the  bone  advanced,  while  with  the  right  hand  I 
directed  the  latter  toward  the  cotyloid  cavity.  As  soon  as  I  judged  the 
head  to  be  immediately  above  the  centre  of  the  socket,  I  extended  the 
leg,  the  thigh  remaining  flexed  at  a  right  angle;  and  then  using  the 
limb  as  a  lever,  I  rotated  it  from  within  outwards,  and  at  the  same  time 
extended  it  by  making  a  movement  of  circumduction  in  a  similar  dire^ 
tion.  When,  by  these  procedures,  the  limb  was  brought  near  to  its 
opposite  fellow,  a  snap  audible  to  the  assistants,  and  of  a  deeper  charM- 
ter  than  is  ordinarily  observed  in  the  reduction  of  recent  dislocationa, 
indicated  the  return  of  the  head  of  the  bone  to  its  natural  position;  a 
fact  which  was  further  substantiated  by  the  establishment  of  the  original 
length  and  form  of  the  member  and  the  subsidence  of  the  pain 

"  The  after-treatment  consisted  in  placing  a  pad  between  the  knees, 
and  another  between  the  internal  malleoli,  and  confining  the  limbs  to- 
gether by  two  bands,  one  above  the  knees,  and  the  other  around  the 
lower  part  of  the  legs.  But  in  spite  of  these  precautions  to  prevent  re- 
displacement,  the  next  morning  I  found  that  the  dislocation  had  been 
reproduced.  It  was  again  reduced,  but  for  three  successive  days  diere 
was  a  redisplacement.  After  this,  however,  the  head  of  the  bone  kept 
its  place;  passive  motion  was  daily  employed,  and  all  suffering  ceased. 
After  twenty  days  of  rest,  and  a  liberal  use  of  the  lactate  of  iron,  the 
patient  was  allowed  to  get  up ;  and,  being  provided  with  a  pair  of 
crutches,  upon  which  he  exercised  himself  daily,  improved  very  rapidlj. 
The  muscles  gradually  recovered  their  bulk  and  vigor,  and  at  the  end  of 
forty-eight  days  he  was  enabled  to  walk  without  crutches,  although  with 
some  fear  of  falling.  About  the  mid<lle  of  August  he  was  put  to  work 
in  a  cigar  manufactorv,  and  has  continued  well  ever  since." 

The  case  reported  by  Guyenot,  of  a  young  woman  twenty-two  yeare 
of  age,  in  which  Cabanis  is  said  to  have  accomplished  reduction  after 
the  dislocation  had  existed  two  years,  was  probably  an  example  of  chronic 
hip  disease.  Indeed,  Malgaigne  has  placed  it  in  this  category,  although 
by  other  writers,  including  Sir  Astley,  it  ha,s  been  spoken  of  a<  if  it  htd 
been  traumatic.  It  is  said  that  the  reduction  was  eflfected  in  17*»S.  but 
Guyenot  does  not  sjiy  that  he  was  present  when  it  was  done,  nor  is  there 
anything  in  the  report  of  the  case  to  render  it  certain  that  it  wasactuallv 
dislocated,  or  if  <lisloc4ited  that  it  was  ever  reduced.^ 

Nor  is  it  proper  to  accept  of  the  accidental  reduction  of  the  femur, 
reported  to  Sir  Astley  Coo])er  by  Mr.  Cornish,  as  a  well-authenticate^i 
case.     Indeed,  Sir  Astley  liiniself  (|uestions  the  accuracy  of  the  report.' 

Dr.  Lewis  A.  Say  re,  in  a  paper  read  before  the  American  Medit*al 
Association,  has  reported  a  case  of  joa^Ao/o///^aZ  dislocation,  into  the  isc'hi- 
atic  notch,  of  nine  months'  standing,  which  he  claims  to  have  reduce^!.' 
and  which  I  would  not  deem  it  necessary  to  allude  to  in  this  place,  ex- 
cept that  in  commenting  upon  the  opinions  of  others  he  set*ms  to  repir«l 

^  ^foin.  do  I'AcftcU'mio  Koynl  <]<»  Chiruririe  do  Paris',  loin.  finqvii<?ine,  p.  S(W. 
2  Sir  Astloy  Cooper,  Frac.  and  l)i>  ,  '2<\  Lond.  od.,  p.  101: 

'  iSayrc,  Caso  of  Luxation  of  Femur  into  Tsehiatic  Notch,  <tf  nine  niontlis'  ^tan-iini:. 
Reduced  by  Manipulation,  Tnins.  Arner.  Med.  A«?«k?.,  1860,  p.  26H. 
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it  as  a  case  of  traumatic  dislocation,  although  he  does  not  specifically  state 
that  it  was ;  and  that,  having  stated  in  his  report  that  I  was  present,  he 
Las  rendered  it  nec^sary  that  I  should  express  my  own  views  of  the  case 
and  of  the  facts. 

The  patient,  Lieut.-Col.  William  A.  BuUit,  was  wounded  in  battle, 
May  9,  1864,  in  two  places,  the  first  ball  entering  five  inches  below  the 
anterior  superior  spinous  process  of  the  ilium,  and  remaining.  He  fell 
after  the  second  shot,  but  he  "rose  immediately  and  walked  half  a  mile 
to  the  rear."  Several  attacks  of  erysipelas  ensued,  followed  by  abscess, 
one  of  which  formed  in  the  left  iliac  fossa.  More  than  five  months 
after  the  injury  he,  for  the  first  time,  turned  from  his  back  to  his  side, 
and  in  doing  so  he  felt ''  a  slipping  "  of  the  caput  femoris.  This  occurred 
almost  daily  for  two  weeks,  when,  dislocation  being  recognized.  Dr. 
McDermott,  assisted  by  Drs.  Coolidge  and  Goldsmith,  U.  S.  A.,  at- 
tempted to  reduce  it  under  ether,  but  failed.  "  In  the  latter  part  of 
February,  1865,  four  months  after  dislocation,*'  another  attempt  was 
made  to  reduce  it,  under  chloroform.  The  fact  that  this  was  not  a  trau- 
matic dislocation,  dating  from  the  period  of  the  original  injury,  is  thus 
confirmed  by  Dr.  Sayre  himself,  for  it  was  already  more  than  nine 
months  since  he  had  been  wounded,  but  the  dislocation  had  taken  place 
only  four  months  previous.  At  this  time  the  attempt  at  reduction  was 
made  by  Professor  Cook,  assisted  by  Drs.  Force,  Cox,  Gait,  and  Garvin, 
all  of  Louisville,  Ky.  This  attempt  failed  also.  July  20,  1865,  Dr. 
Sayre,  in  the  presence  of  several  gentlemen,  including  myself,  the 
patient  being  under  chloroform,  forcibly  broke  up  some  adhesions  and 
brought  the  limb,  which  was  flexed  upon  the  pelvis,  down  to  a  position 
nearly  but  not  quite  parallel  with  the  other,  and  there  secured  it  with 
a  weight  and  pulley.  There  was  no  claim  at  the  time,  so  far  as  I  know, 
that  a  restoration  of  the  bone  to  its  socket  had  been  effected.  Some 
months  later  I  saw  this  gentleman  standing  with  a  high  heel  under  the 
boot  corresponding  to  the  lame  leg,  and  I  was  then  informed  by  Dr. 
Sayre,  in  reply  to  my  inquiry,  that  the  dislocation  wiis  not  reduced,  but 
that,  as  I  could  see,  the  position  of  the  limb  was  greatly  improved. 

In  Dr.  Sayre's  report  of  the  case  he  does  not  state  when  the  disloca- 
tion was  reduceil,  and  certainly  it  was  not  reduced  in  my  presence :  and 
I  have  no  reason  to  suppose  that  it  was  subsefjuently. 

In  closing  his  report  Dr.  Sayre  takes  exceptions  to  Dr.  Gross's  state- 
ment that  '* chronic*'  dislocjitions  demand  some  preliminary  treatment 
before  attempting  reduction  to  insure  success,  without  noting  the  fact 
that  the  distinguished  author  was  speaking  then  only  of  traumatic  dis- 
locations, but  adding,  in  italics,  *'  my  belief  is  that  the  best  time  to  per- 
form such  an  operation  is  when  you  find  it  necessary  to  be  done." 

The  editor  of  the  Western  Lancets  published  in  Cincinnati,  mentions 
in  a  few  lines  (vol.  xvii.  p.  253,  April,  1856),  that  on  the  22d  of  March 
preceding  Dr.  Blackman,  a  distinguished  surgeon  of  that  city,  had  re- 
duced, at  the  Commercial  Hospital,  a  dislocation  of  the  femur  upon  the 
dorsum  ilii,  under  chloroform,  of  six  months*  standing.  No  particulars, 
or  authority  for  the  statement,  are  given.  Two  months  later  this  editorial, 
or  a  copy  of  it,  appeared  in  the  Ohio  Medical  and  Surgical  Journal 
(vol.  xviii.  p.  522)  without  additional  remarks  or  information.     So  far 
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as  I  know  this  is  the  only  published  account  of  the  case.  In  reply  to 
my  note  of  inquiry,  addressed  to  Dr.  Blackman  subsequently,  he  stated 
April  21,  1859,  that  the  patient  presented  himself  before  the  c\m 
^'  about  six  months  since,  and  the  restoration  of  the  functions  of  the 
limb  was  found  to  be  complete.'*  Since  the  death  of  Dr.  Bkckmtn. 
hoping  to  obtain  a  more  complete  history  of  the  case,  I  wrote  to  »  gen- 
tleman in  Cincinnati,  who  informed  me  that  no  farther  history  could  ke 
obtained,  as  the  hospital  record  for  that  year  was  lost. 

Dr.  George  E.  Post,  Missionary  in  Syria,  and  a  Professor  in  the 
Protestant  College,  at  Beirut,  has  reported  a  remarkable  case  of  disloci- 
tion  of  both  hips  in  a  native  girl,  thirteen  years  old,  "  the  result  of  t 
vis  a  tergo,  applied  six  months  previous  "  to  her  admission  to  the  hoqHtil. 
The  force  applied  to  her  back  caused  her  to  fall  forwards,  with  s  **  twiat- 
ing  of  the  trunk  to  the  right,  and  the  lower  extremities  to  the  left." 
She  was  admitted  Jan.  20,  1877.  At  this  time  it  was  ascertained  thit 
she  had  a  dislocation  not  only  of  the  left  femur,  but  that  there  wisi 
fracture  of  the  neck  also  on  the  same  side;  the  head  had  becooe 
necrosed,  and  there  was  a  sinus  communicating  with  the  head  as  it  bj 
upon  the  dorsum  ilii.  An  incision  was  made,  and  the  dead  bone  wv 
removed.  The  anchylosed  knee  and  thigh  were  then  straightened  br 
brisement  ford,  the  restoration  being  accompanied  with  a  good  deal  of 
laceration. 

"  The  left  lower  extremity  was  then  committed  to  an  assistant,  while 
the  requisite  manipulations  were  undertaken  to  reduce  the  dislocation  of 
the  right  hip.  This  was  effected  without  pulleys,  adding  another  to  the 
many  proofs  that  bone-setting  is  a  matter  of  address  and  attention  to 
anatomical  relations  rather  than  to  force."  The  patient  recovered  after 
a  prolonged  confinement,  and  at  the  last  accounts  was  able  to  walk  with 
crutches,  the  function  of  the  right  limb  being  fully  restored,  and  the  left 
being  shortened  four  and  a  half  inches.^ 

It  is  unnecessary  to  say  that  the  mode  of  production  of  this  double 
dislocation  was  extraordinary,  and  that  the  facility  with  which  the  right 
hip  was  reduced  at  the  end  of  six  months  was  equally  extraordinarr ; 
and  that  for  these  reasons  the  distinguished  operator  owed  it  both  tn 
himself  and  to  the  profession  to  supply  a  more  complete  historv  of  the 
case,  symptoms,  and  treatment  than  he  has  given.  In  so  far  as  the  cau^ 
and  the  mode  of  reduction  are  concerned,  I  have  «;iven  mv  reader?  all 
that  the  report  contains. 

The  case  reported  by  Bigelow,  of  reduction  after  three  months,  m\i< 
be  rejected  also  as  a  traumatic  dislocation.  Dr.  Bigelow  says  himself 
that  it  was  ''  perhaps  connected  with  hip  disease,"  as  there  was  evidence 
of  disease  in  the  joint  for  some  time  prior  to  the  accident  which  wa<  sup- 
])osed  to  have  caused  the  dislocation,  and  its  subsequent  existence  va? 
<lemonstrated  by  sinuses  which  formed  and  opened  in  the  groin.  He 
had  also  had  for  a  long  time  disease  of  the  bone  near  the  ankle.* 

Dr.  Brown's  case  of  reduction  of  ancient  dislocation  of  the  femur  in 
a  child  eight  years  old,  cannot  be  considered  in  this  connection,  ina^muA 

1  Post,  Med.  Record,  Mav  11,  1878.  p.  306. 

«  Biirelow,  Disloo.  and  Frae.  of  Hip,  1869.  p.  111. 
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as  he  states  that  the  dislocation  was  probably  caused  by  chronic  rheu- 
matic arthritis.^ 

In  the  accompanying  table  I  have  inserted  such  cases  as  have  up  to 
the  present  moment  the  best  claim  to  be  regarded  as  actual  reductions  of 
traumatic  hip-joint  dislocations  after  a  period  of  eight  weeks.  Some  of 
them,  however  remarkable  they  may  seem  to  be,  there  exists  now  no 
satisfactory  means  of  verifying  or  of  disproving.  Others,  even  among 
those  reported  by  my  contemporaries,  are  so  briefly  and  imperfectly  re- 
ported that  they  do  not  seem  to  me  thoroughly  established— certainly 
not  by  that  sort  of  testimony  which  science  demands  where  unusual  and 
extraordinary  facts  are  recorded. 

While  estimating  the  relative  value  of  the  several  methods  of  reduc- 
tion, I  have  cited  several  examples  of  fracture  of  the  neck  of  the  femur 
in  the  attempt  to  reduce  old  dislocations.  In  some  cases  the  results  have 
been  much  more  serious. 

A  man,  29  years  old,  was  received  at  La  Pitie,  Paris,  on  the  13th  of 
May,  1868,  with  dislocation  of  the  hip  of  seven  months'  standing.  M. 
Broca  attempted  to  reduce  it,  using  a  force  of  480  lbs.  No  reduction 
was  obtained,  and  the  patient  insisted  upon  leaving  the  hospital  five 
days  afterward.  A  fortnight  then  elapsed,  when  he  presented  himself 
at  another  hospital,  with  the  hip  enormously  swollen,  and  died  the  next 
day  of  peritonitis.  The  autopsy  showed  that  the  head  of  the  bone  lay 
in  the  ischiatic  notch,  that  it  was  held  firmly  by  bundles  of  the  torn 
capsule,  and  that  the  cotyloid  cavity  was  much  shrunk.  Pus  was  found 
in  the  capsule,  in  the  iliac  fossa,  in  the  articular  cavities,  and  had  found 
its  way  into  the  peritoneum,  through  the  obturator  foramen.^ 

The  following  case  seems  deserving  of  mention,  for  the  reason  that  it 
is  the  first,  so  far  as  I  am  aware,  in  which  an  attempt  has  been  made  to 
reduce  the  dislocation  after  a  subcutaneous  division  of  the  capsule : 

Thomas  Jordan,  set.  28,  of  Utica,  N.  Y.,  was  sent  to  me  by  my  former 
pupil.  Dr.  Jenkins,  in  January,  1869,  having  a  dislocation  of  his  left 
femur  upwards  and  backwards  upon  the  dorsum  ilii.  His  account  of  the 
case  was,  that  seven  months  before  he  was  thrown  in  wrestling ;  a  sur- 
geon was  called  on  the  following  day,  and  finding  a  dislocation,  he  placed 
him  under  the  influence  of  an  anaesthetic,  and,  as  he  supposed,  reduced 
the  dislocation  by  manipulation. 

The  case  did  not  come  under  the  notice  of  Dr.  Jenkins  until  a  few 
weeks  before  he  was  sent  to  me,  and  although  the  character  of  the  acci- 
dent was  recognized,  no  attempts  were  made  at  reduction. 

I  found  the  limb  rotated  inwards,  adducted,  and  shortened  two  inches. 
Before  the  class  of  medical  students  at  Bellevue,  assisted  by  Drs.  Sayre, 
Crosby,  Howard,  and  others,  I  made  an  attempt,  January  29th,  to  break 
up  the  adhesions  and  reduce  the  dislocation,  the  patient  being  fully  under 
the  influence  of  ether.  We  were  able  to  move  the  limb  quite  freely  in 
various  directions ;  but  after  a  trial  of  nearly  an  hour,  we  abandoned  the 
attempt,  having  failed  to  accomplish  reduction. 

^  Spontaneous  Dislocation  on  Dorsum  Ilii ;  Reduction  after  several  months.  By 
Francis  Brown,  M.D.,  etc.  A  pamphlet.  Boston  Med.  and  Surg.  Journ.,  Sept  29, 
1870. 

«  New  York  Med.  Record,  Dec.  16,  18G8. 
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Table  of  Traumatic  Dialocationa  of  the  Hip,  reduced  after  eight  weeks. 


^a^\     Time 
_-  /^        »  I      after         Form  of       Method  of 

No.         Operator.  pa-    di.,^^^.  j  dielooation.     redaotion. 

,--:     tion.     i 


Reference. 


1  •  S.  Nott. 

I 

2  I  Desprds. 

8  I  A.  Crosby. 

I 

4  j  Pollock. 

i 
I 

5  I  Breschet. 
I 

6  '  Dupuytren. 

7  Kimball. 

S  1  Doutrelepont. 

9  I   Bayer. 

10  Blanc. 

11  .:   Dupuytren. 

12  W.  L.  Atlee. 

13  Williams. 

14  1   Bigelow. 

15  MacGee. 
U)      Gr)ckelius. 

17  '  Dupierris. 

18  i  Blackman. 

19  I  Peltavy. 

20  j  Bigelow. 

21  I  CarronduVil- 
I       krs. 

22  '  Smyth. 

23  Saliceto. 


,  33 

I  48 

72 

I 

23 


16 


34 


\  56  days.  On  dorsum  Extension.  Sir  Astley  Cooper,  Di&loc 
ilii.  and  Fiic,  etc.,  2d  Lund. 

'     ed.,  p.  60. 
:  66  days.    Foramen  ,  Extension,  Bull.  8oc.  Chir.,  1879,  p. 
ovale.       with  anses-      142. 
thesia. 

68  days Extension,  Trans.  Am.   Med.  Asmc. 

iwith  anses-      vol.  iii.  p.  856,  An.  18aO. 
thesia. 
72  days.;   Ischiatic  ;  Extension, 'The  Lancet,  1880,  voL  2, 
notch,      with  ana^s-'     p.  180. 
,  thesia. 

'72days.i       ., Brown,  Boston  Med.   tad 

Surg.   Journ.,  Sept  29, 
1870. 
78  days.     Dorsum    i  Extension  Dupuytren  on  Diseases  lod 
ilii.  Injuries  of  Bones.  LoDd. 

ed.,  1847,  p.  878. 

3  mos.         Northwestern     Med.    ind 

Surg.  Journ.,  June,  1870. 

3  mos.      Dorsum     Extension.  Berliner    Klin.    Wocheo- 

ilii.  schrift,  1876,  No.  31,  p. 

455. 

8  mos.  I  Foramen     Manipula-iPraf^r.  Med.  Woch.,  1880, 

1      ovale.  tion.       '     No.  80.    (Poinsot  ) 

3  mos.  ,       Journ.     des     Conn.    Med 

Chir.,  1870,  No.  2. 
99  days.l    Dorsum    !  Extension.  Dupuytren,  op.  cil.,  p.  375. 
ilii. 

4  mos.  Extension,  Trans.  Amer.  Med.  As6*x.. 

with  anaes-      vol.  iii.  p.  357,  An.  IS-5*). 
thesia. 

5  mos.  I  Probably  i  Anaesthesia  The  Lancet,  vol.  i.  p.  ^6^, 

in  ischiatic  An.  1862. 

!      notch. 

6  mos.       Dorsum      Manipula-  The   Lancet,    1878,  vol.  i. 

'        ilii.  tion.  p.  86. 

,    6  mos.  Manipula- Amer.   Journ.    Mfd.  Soi.. 

and  half.,  tion.  Jan.  1871. 

6  mos.  Gallicinium      Med.-prect., 

Ulm,  1700,  p.  288. 
6  mos.  ;    Dorsum      Manipula- 
ilii.  tion. 

6  mos.  Western     Lancet,     April. 

1856,  p.  253. 
6  mos.  I  Foramen  ,  Manipula-;  Wiener  Med    Wi>chensch- 

uvale.  tion.       '     rift,  1873,  No.  47. 

8  mos.       Dorsum      Manipula-  Bigelow  on  Dis.  and  Frao. 
ilii.  tion.  of  Hip,  1869,  p  55. 

8  mos.  ,  Foramen     Extension.) Mal^aigne,  op.  cit.,  vol.  2, 

ovale.  p.  868. 

9  mo.s.       Dorsum      Manipula- 'New  Orleans  Journ.  Med.. 

ilii.  tion,  with       Jan.  1,  1869,  p.  71. 

ana^thesia. 

1  year.  .Malgaigne,  Frac.  and  Dis 

Paris  ed.,    1855,  vol.  ii. 
p.  185. 
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A  few  days  later  I  applied  extension,  by  means  of  adhesive  plaster 
and  a  cord,  with  a  weight  of  twenty  pounds.  This  was  continued  unre- 
mittingly until  February  the  24th,  when  he  was  again  placed  under  the 
influence  of  ether  before  the  class.  Assisted  by  Drs.  Stephen  Smith, 
Howard,  Cross,  and  others,  attempts  were  made  to  reduce  the  bone  by 
manipulation,  but  without  success.  Believing  now  that  the  untorn  por- 
tion of  the  capsule,  and  particularly  the  ilio-femoral  ligament,  constituted 
the  chief  obstacle  to  the  reduction,  I  introduced  a  long,  firm,  but  narrow 
bistoury,  which  I  had  had  made  for  the  purpose,  just  above  the  tro- 
chanter major,  carrying  its  point  inwards  until  it  touched  the  neck  at  the 
base  of  the  trochanter.  From  this  point,  the  edge  of  the  knife  being 
directed  toward  the  head  of  the  bone,  I  swept  tibe  point  of  the  knife 
dowly  along  until  the  head  was  distinctly  felt,  the  point  touching  the 
neck  apparently  in  its  whole  length.  This  was  accomplished  without 
enlarging  the  external  opening.  While  the  incision  was  being  made  the 
limb  was  kept  rotated  outwards,  and  abducted  as  much  as  was  possible, 
and  it  was  felt  to  yield  distinctly,  so  that  both  rotation  outwards  and 
abduction  were  more  complete  afterwards  than  before.  I  then  divided 
also  the  tensor  vaginae  femoris ;  and  now  the  attempts  at  reduction  were 
repeated,  both  by  manipulation  and  extension,  but  without  success. 

The  result  of  this  attempt  to  reduce  the  dislocation  by  division  of  the 
ilio-femoral  ligament,  although  unsuccessful,  encourages  a  hope  that  it 
may  sometimes  succeed ;  and  I  shall  not  hesitate  to  repeat  the  experi- 
ment, if  a  favorable  opportunity  is  presented. 

In  1878,  Dr.  MacCormack,  of  London,^  practised  subcutaneous  ten- 
otomy of  the  muscles  for  the  purpose  of  reducing  a  dislocation  into  the 
foramen  ovale,  which  had  existed  two  years.  The  patient  was  nineteen 
years  old.  The  section  of  the  muscles  gave  no  result ;  and  Dr.  Mac- 
Cormack then  exposed,  by  a  free  external  incision,  the  articulation ;  and 
finding  the  socket  was  nearly  obliterated  he  resected  the  head  of  the 
femur,  and  obtained  a  satisfactory  result. 

In  1876,  Volkmann,*  also,  practised  resection  of  the  head  of  the  femur, 
after  having  exposed  the  joint  and  divided  the  muscles  extensively,  in 
the  hope  that  in  this  way  he  might  effect  the  reduction ;  but  in  which 
case,  as  in  the  case  of  MacCormack,  the  reduction  was  even  then  found 
impracticable.  The  patient  was  a  man,  set.  51,  who  had  a  dislocation 
into  the  perineum  of  about  three  months*  standing,  and  which  Volkmann 
had  tried  in  vain  to  reduce  by  other  methods.  The  head  of  the  femur 
was  found  upon  the  dorsum  of  the  ilium,  to  which  point  it  had  been  car- 
ried by  the  previous  manipulations.  The  head  and  neck  were  resected 
at  a  point  below  the  trochanter,  and  the  operation  resulted  in  a  complete 
recovery,  and  in  giving  to  the  patient  a  tolerably  useful  limb. 

M.  Polaillon'  reports  the  case  of  a  man,  let.  46,  who  had  a  dislocation 
upon  the  dorsum  ilii.  The  dislocation  had  occurred  more  than  six  weeks 
before;  and  although  repeated  attempts  were  made  to  reduce  the  dis- 
location, commencing  on  the  day  following  the  accident,  and  by  various 

'  MacCormack,  St.  Thomas's  Hosp.  Rep.,  vol.  ix.  p.  101. 

>  Volkmann,  Ranke,  Berliner  Klin.  Wochenschrift,  1877,  No.  26,  p.  367. 

»  Polaillon,  Bull.  Soc.  de  Chir.  de  Paris,  1883,  Stance  du  81  Jan. 
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uieihods,  it  siill  reiuaiiied  unreduced;  but  tlie  head  had  been  tnmsfcfpal 
from  tlie  dortumi  t*>  the  loramen  ovale^  in  which  position  it  lay  when  M. 
Polailloii  proceeded,  with  jiiitiseptic  precatitioiis,  to  open  tho  joint,  sod 
to  sever  the  ligameutoas  and  muscuUir  attachments  which  prcvetitcJ  tbe 
return  of  the  bone  to  it8  socket.  Reduction  having  been  cffect4*d.  tlit 
wound  mui  closed.  The  patient  died  on  the  fourth  day.  His  deith 
being  caused,  jisi  it  would  appear,  by  septietetinc  infection, 

§  7.  Partial  Dislocations  of  the  Femur, 

Malgaigne  dedareM  that  certain  experiments  made  upi>n  the  ctdsfW 
led  him,  at  one  time,  to  the  conclusion  that  all  primitive  ditidocattoiis  tf 
the  femur  were  incomplete,  and  that  the  old  complete  di»Iocatioii«  fooail 
in  autopsies  have  become  so  consecutively.  Lat^r  obii^ervationa  hsvi 
taught  him  ti»  correct  this  error,  yet  he  still  finds  "■  incomplete  Imckwird 
dislocations  quite  common,  and  incomplete  dislocations  in  all  the  other 
directions  much  more  common/' 

I  have  more  than  once  found  occasion  to  call  in  question  tlie  :i£ctin<^ 
of  Malgaigne's  views  in  relation  to  partial  dislocations,  the  relative  fw* 
quency  of  whicli,  as  traumatic  accidents,  he  seems  constantly  dispMMBd 
to  exaggerate  greatly.  I  cannot  see  the  propriety  of  calling  tliosie  e*sei 
partial  dislocations-^  in  which  the  head  of  the  bone  htu  fairly  lef!  liie 
cotyloid  cavity,  and  mounted  upon  iLs  margin,  even  if  it  remains  in  tlus 
position  without  tearing  the  capsule;  since  the  articular  surfaces  «v 
now  as  completely  t^eparated  as  if  the  cjipsule  had  given  way,  and  tk 
head  of  the  hone  had  escaped  through  the  laceration.  It  is  in  fact  i 
complete  dislocation.  But  I  doubt  very  much  whether  the  head  of  \ht 
bone  ever  rests  upon  the  margin  of  the  acetabulum  without  tearing  iht 
capsule,  urdess  it  hai*  j)reviou8ly  undergone  certain  pathologicaj  cbatigB. 
such  ius  I  have  already  described ;  at  least  I  cannot  hesitate  to  reject  all 
those  examples  in  which  the  head  of  the  femur  is  supijosed  to  rent  upon 
the  ujj|ier  or  outer  margin  of  the  acetahuluoj ;  and  if  I  permit  mvi^elf  to 
speak  of  incomplete  dislocations  at  all  in  this  connection,  I  shall  rep«nff 
the  term  for  those  rare  case^  in  which  the  head  of  the  femur  beooioi* 
engaged  in  the  cotyloid  notch,  after  breaking  down  the  fibrouB  baiul 
wbicli,  in  the  natural  state,  is  continuous  with  the  rim  of  the  acetabolom. 

Of  this  form  of  dish>cation,  I  think  I  have  met  witli  two  examples  ;  0D«r 
of  which  was  in  the  person  of  the  boy  Lower,  already  mentioned,  whote 
thigh  W!ts  reduced  accidentally  by  his  father ;  and  the  other  occurred  in 
a  boy  fifteen  years  of  age,  residing  at  that  time  in  Rutland,  Vemionl, 
He  was  brought  to  me  on  the  28th  of  May,  1842,  by  Dr,  Hax-nes, 
Rutland,  at  which  time  the  <lisloc4ition  had  existed  five  years.  His  »c«- 
count  of  himself  was  that  in  walking  upon  a  slippery  floor,  bis  left  \^ 
slid  outwards  and  backwards  in  such  a  manner  that  when  he  fell  it  waA 
fairly  doubled  under  his  back.  On  the  tenth  day  following  tl*e  aet*^ 
dent  he  began  to  walk  with  s^mie  help,  and  he  hiis  continued  to  walk 
ever  since,  but  with  a  manifest  hdt.  Three  months  after  the  injury  w; 
received,  it  was  first  seen  liy  several  surgeons,  who  pronounced  it  a  dio* 
locaticm,  and  attempted  reduction  without  mechanical  aid.  but  weff 
unsuccessfuL 
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When  the  young  man  was  brought  to  me,  the  limb  was  neither  length- 
ened nor  shortened,  but  the  thigh  was  forcibly  abducted  and  rotated  out- 
wards. It  could  not  be  flexed  nor  greatly  extended.  The  head  of  the 
femur  could  be  distinctly  felt,  as  it  lay  anterior  to  the  socket,  but  not 
sufficiently  far  forwards  to  rest  upon  the  foramen  thyroideum. 

J.  C.  Warren,  of  Boston,  has  reported  a  similar  example  in  a  child  six 
years  old,  who  was  brought,  April  21,  1841,  to  the  Massachusetts  Gene- 
ral Hospital.  Dr.  Hale,  who  saw  the  lad  at  the  end  of  two  weeks, 
thought  it  a  dislocation,  but  it  had  been  treated  by  another  surgeon  as 
a  case  of  hip-disease.  The  dislocation  had  now  existed  eight  or  ten 
weeks.  The  limb  was  a  little  lengthened,  abducted,  turned  outwards, 
and  advanced  in  front  of  the  body,  with  very  slight  motion  of  either  flex- 
ion or  extension,  and  almost  no  tenderness  about  the  joint.  Dr.  Warren, 
also,  was  able  to  feel  indistinctly  the  head  of  the  bone  "  immediately 
external  to,  and  in  contact  with,  the  insertion  of  the  triceps  and  gracilis 
muscles.'' 

An  attempt  was  made  by  manual  extension  and  manipulation  to  ac- 
complish the  reduction,  but  without  success.^ 

It  is  probable  that  both  the  above  cases,  which  I  have  described  at 
length,  were  examples  of  partial  dislocations ;  yet  I  cannot  conceal  from 
others  a  doubt  which  I  actually  entertain  whether  they  were  not,  after 
all,  only  examples  of  hip-joint  disease,  arrested  after  having  wrought 
certain  slight  pathological  changes  in  the  joint  and  the  tissues  adjacent. 
If,  however,  they  were  not  examples  of  incomplete  dislocations  of  the 
hip-joint,  then  1  question  whether  any  such  cases  have  ever  occurred  as 
simple  traumatic  accidents. 

I  8.  Coxo-Femoral  Dislocations,  complicated  with  Fracture  of  the  Femur. 

Such  complications  are  exceedingly  rare,  but  it  will  not  do  to  deny 
their  possibility ;  although  in  some  of  the  cases  reported,  the  testimony 
is  80  incomplete  as  to  leave  a  doubt  whether  the  surgeons  have  not  erred 
in  their  diagnosis. 

James  Douglas  has  reported  a  case  of  dislocation  upon  the  pubes,  com- 
plicated with  a  fracture  of  the  neck  of  the  femur,  the  actual  condition  of 
which  was  verified  by  an  autopsy ;  the  patient  having  died  twelve  years 
after  the  injury  was  received.  The  head  of  the  femur  still  remained 
above  the  pubes,  and  was  in  no  way  connected  with  its  neck  or  shaft. 
The  upper  end  of  the  femur  projected  in  the  groin,  lying  upon  the  inside 
of  the  femoral  artery  and  vein.  Many  other  curious  pathological  changes 
had  also  occurred.^ 

The  well-authenticated  examples  of  reduction  of  the  dislocation,  where 
the  femur  was  broken  also,  are  still  more  rare ;  and  several  of  the  re- 
corded examples  which  my  researches  have  discovered,  need  additional 
confirmation. 

John  Bloxham,  of  Newport,  in  the  Isle  of  Wight,  claims  to  have  re- 
duced a  dislocation  of  the  femur  on  the  pubes,  which  was  accompanied 

*  Warren,  Boston  Med.  and  Surg.  Journ.,  vol.  xxiv.  p.  220. 

'  Amer.  Joum.  Med.  Sci.,  vol.  xxxiii.  p.  455,  from  Lond.  and  Edin.  Month. 
Journ   of  Med.  Sci.,  Dec.  1843. 
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with  a  fracture  of  the  thigh  a  little  above  its  middle.  The  following  is 
the  account  of  this  interesting  case,  which  I  find  in  the  London  Medico- 
Chimrgical  Revietv^  copied  from  the  Medical  Gazette  of  August  24, 
1833.  I  regret  that  I  am  unable  to  see  the  account  as  pubUsked  in 
the  Gazette,  which  might  supply  some  circumstances  important  to  a  fall 
appreciation  of  the  case : 

On  the  seventh  or  eighth  day  after  the  accident,  ^^  the  patient  vis 
laid  on  his  back  upon  the  bed,  and  kept  in  that  position  by  means  of  t 
sheet  passed  across  the  pelvis  and  fastened  to  the  bedstead;  another 
sheet  was  also  passed  over  the  left  groin,  and  secured  in  a  similar 
manner.  The  dislocated  and  fractured  limb  was  then  inclosed  in  splints, 
one  of  which  extended  up  the  back  of  the  thigh  as  far  as  the  tubenwtj 
of  the  ischium.  Pulleys,  which  were  secured  to  a  staple  in  the  ceiling, 
placed  at  the  distance  of  a  foot  to  the  right  of  a  point  vertical  to  the 
patient's  navel,  were  then  attached  to  a  bandage  fastened  around  the 
splints  as  high  up  as  possible. 

"  The  foot  was  raised  with  the  knee  extended,  so  as  to  bring  the  limb 
nearly  to  a  right  angle  with  the  line  of  the  tackle,  when  by  drawing 
gradually  on  the  cord,  in  the  course  of  about  ten  or  fifteen  minutes  the 
head  of  the  bone  was  rendered  movable,  and  was  brought  considenblj 
more  forwards.  I  then  began  to  press  on  the  head  of  the  bone,  so  is  to 
push  it  downwards,  while  the  pulleys  held  it  partially  disengaged  ftwi 
the  pelvis.  In  a  few  minutes  the  head  of  the  bone  passed  over  the 
ridge  of  the  os  pubis,  and  I  then  directed  the  foot  to  be  raised  a  little 
higher,  which  by  putting  the  glutei  muscles  more  upon  the  stretch  wis 
calculated  to  render  them  more  efficient  in  drawing  the  bone  into  it* 
proper  place.  By  this  manoeuvre,  the  head  of  the  bone  was  drawn 
backwards,  and  on  the  foot  being  more  elevated  and  the  cord  slackened, 
it  continued  to  recede  from  my  fingers  till  the  trochanter  major  made  its 
appearance  in  the  natural  situation,  and  the  reduction  was  found  to  be 
perfectly  complete. 

"  Lest  the  head  of  the  bone  should  slip  backwards  on  the  dorsum  ilii. 
I  directed  an  assistant  to  apply  firm  pressure  during  the  latter  part  of 
the  process,  above  and  behind  the  acetabulum. 

"  The  apparatus  was  then  removed,  the  thigh  bound  up  in  short  splints, 
and  the  patient  laid  upon  a  double-inclined  plane.  No  symptoms  of 
inflammation  appeared  afterwards  about  the  joint.  Passive  motion  wa* 
employed  at  the  end  of  a  week,  and  occasionally  repeated  during  the 
whole  reparatory  process."^ 

Without  intending  to  question  the  accuracy  of  the  statements  in  thi* 
case,  which,  in  the  main,  seem  to  bear  the  marks  of  credibility,  I 
must  express  my  surprise  that  so  little  difficulty  was  experienced  in  the 
reduction  if  the  femur  was  actually  broken,  no  more,  indeed,  than  i* 
usually  experienced  when  the  bone  is  not  broken ;  and  that  Mr.  Blox- 
ham  was  able  to  employ  safely  passive  motion  at  the  end  of  a  week. 

Charles  Thornhill  relates,  in  the  London  Medical  Gazettt  for  July, 
1836,  a  case  of  fracture  of  the  femur  through  its  upper  third,  in  a  man  fft 
40,  with  dislocation  into  the  ischiatic  notch  ;  which  dislocation,  he  asc^ure* 

»  Lond.  Med.-Chir.  Rev.,  vol.  xi.\.  p.  420,  Oct.  1833. 
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US,  was  reduced  at  the  end  of  six  weeks.  But  it  is  much  more  probable 
that,  instead  of  reducing  a  <lisloeation,  he  refractured  ilie  bone.  During 
more  tbtin  one  lioiir  and  a  liaH\  aided  by  pulleys,  tractions  and  manipu- 
lations were  made  in  almost  every  direction. 

The  upper  part  of  tlie  thigh  was  lifte<l  with  all  the  strength  of  one 
man  by  means  of  a  jack-towel ;  it  was  violently  rotated,  adducted,  and 
abducted.  Both  the  |>erineu!  and  the  knee  band  ga\'e  way,  frotn  tlie 
excess  of  the  force  employed ;  and,  finally,  tlie  head  of  the  femer  re- 
sumtnl  its  place  with  an  audible  erm/h  After  which  the  *' limb  was 
of  nearly  equal  length  with  the  other;"  but  there  remained  an  ''im- 
mense deposit  *  around  the  acetabulum.^ 

Malgaignc  says  that  M.  Etuve  found  a  poor  fellow  with  a  dislocation 
of  his  left  thigh  backwards,  a  fracture  near  its  middle,  a  penetrating 
wound  of  the  knee,  and  a  fracture  of  the  fibula  in  the  same  leg.  With* 
out  delay  he  proceeded  to  reduce  the  disloeation  by  directing  two 
assistants  to  support  tiie  body,  three  to  support  the  leg,  and  two  more 
to  make  extension  from  a  towel  tied  not  very  tightly  around  the  thigh 
above  the  fnietui^e.  The  leg  was  then  extended  upon  the  thigli,  and 
the  thigh  fiexeiJ  upon  the  pelvis  until  it  was  at  a  right  angle  with  the 
body  :  and  after  a  gradual  extension  had  been  mi^de  in  this  direction, 
M.  Eteve  pushed  with  all  his  strength  the  head  of  tbe  bone  into  its 
f»ocket»  Of  which  case  Malgaigne  jnstiy  remarks  that  the  *^  extension  " 
practised  by  the  surgeon  was  only  imaginary.^  If  the  reduction  was 
accompMshed  at  all,  it  was  by  manipulation  and  pressure. 

Finally,  Markoe  relates,  in  the  paper  to  which  I  have  already 
seveml  times  made  alhtsion,  the  case  of  a  boy  aH,  8,  who  was  admitted 
into  the  New  York  City  HovSpiral,  on  the  liHtb  of  June,  1853,  with  a 
comjLMaind  fracture  of  t\w  right  tltigli,  a  sinifde  fracture  of  the  lefit^  and 
a  dislocation  of  the  head  of  the  right  femur  upwards  and  backwards  upon 
the  dorsum  ilii. 

When  placed  upon  tlje  bed,  the  right  limb  lay  oblirjuely  across  the 
abdomen  of  the  hoy,  with  the  foot  resting  against  the  axilla  of  the  left 
side.  "  The  house-surgeon,  to  whose  care  the  case  fell  on  admission, 
took  the  injured  limb  in  his  hands  very  carefully,  carrini  it  over  the 
abdomen  to  the  right  side,  and  then  abihicted  it  and  brought  it  down 
toward  the  straight  |)ositian,"  during  wliicli  procedure  the  head  of  the 
bone  is  supposed  to  have  resinned  it.^  place  in  the  socket.^ 

Such  is  the  account  furntshe<l  of  the  svniptoms  and  treatment  of  this 
extraordinary  case:  too  meagre,  certainly,  to  entitle  it  to  much  confi- 
dence, or  to  [permit  us  to  draw  fi-om  it  any  practical  inferences.  We  are 
not  even  infonne<l  what  was  the  name  of  the  young  man  who  alone  saw 
and  tr^ted  the  case,  nor  what  was  his  responsibility  as  a  surgeon, 

I  have  been  unable  to  fiml  any  other  examples  of  fracture  of  the 
fenmr  eomplicatefl  with  dislocation  ;  and,  rejecting  at  least  Mr.  Thorn- 
hill's  case  as  altogether  incredible,  the  proper  conclusion  would  be,  that 
refl action  is  sometimes  possible  in  recent  ca^es,  if  the  surgeon  will  resort 


*  Araer  Jourii,  Med-  Sci.,  voL  xxv.  p.  218. 
...  to?n.  n.  p.  206;  from 
M«i,  Jan.  I85*j,  p.  W. 


*  MalgHi^iie,  op.  c»t..  to?n.  ii.  p  206 ;  from  Quzotte  M^.j  183B,  p.  757, 

•  New '^ork  Jonrn.  M 
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promptly,  before  swelling  and  muscular  coritnictions  liave  Uiken 
maiiipulatioii  combined  with  pressure  upoD  tbe  head  of  tht^  bone. 
it  is  probable  that  pressure  alone  is  the  means  upon  whicli  the  m€om 
will  tinnlly  depend.  Richet  says  that  he  has  several  timed  dislocMil  ll» 
feirmr  m  tlie  ciiduver  ;  and  then  having  sawn  off  the  head  so  as  to  rtft^ 
sent  a  fracture,  he  has  always  been  able  to  push  the  bead  of  the  boi?" 
easily  into  it«  socketJ  By  seizing  the  moment  then  when  the  [«atietii 
laboring  under  the  8h(X'k,  or  by  placing  him  completely  under  the  in: 
ence  of  an  anj\?i5thetic,  no  rej^istance  will  be  offered  by  the  mu^^les 
more  than  in  the  cadaver,  and  the  re<luction  may,  perhaijs,  be 
effecteib 

I  have  no  confidence  that  anything  can  be  accomplished  bv  ex 
nor  do  I  think  it  will  be  best  to  wait  until  the   femur  has    united,  siivsr 
such  delay  will  probably  render  the  reduction  impossible. 


§  0.  Voluntary  or  Spontaneous  DiBlocationa  of  the  Femur. 


Examples  in  which  persons,  having  suffered  no  tlisease  of  the  hi? 
joint,  have  been  able  voluntarily  to  dislocate  the  femur,  have,  from  tiiu' 
to  time,  been  recorded,  but  I  am  not  aware  that  any  dissections  hi^r 
ever  been  made  in  these  cases,  I  shall,  therefore,  not  attempt  any  expL' 
nation  of  the  facts,  but  simply  recoi^d  them  as  matters  of  carious  intcren* 
and  for  tlie  purpose  of  inducing  others  to  make  of  them  a  subject  rf 
investigation. 

Malgaigne  remarks  that  "'  certain  persons,  without  having  suffered fwa 
any  injury  or  disease  of  the  joint,  have  the  singular  faculty  of  ilidtwAtiii/ 
and  reducin.^:  the  femur  voluntarily.     Portal  mw  an  example  in  the  ; 
son  of  the  Abbe  of  Saint-Benoit.     Humbert  mentions   a  surgeoL  :, 
Troy es J  who  dislocated  the  fenior  up  and  down,  and   reduced   it  li 
simple  act  of  the  muscles,  without  the  aid  of  his  hands.      lie   ■ 
the  same  time,  the  curious  liistory  of  a  person  endowed  w^ith 
power,  who  after  a  quarrel  produced  the  dislocation,  and  then  cia 
damages,  attributing  the  accident  to  die   violence   of    hi*  ad\rerv 
The  same  author  speaks  of  cases  reported  by  Coulson,  Solly,  anil  > 
ley,  and  the  one  hereafter  to  be  mentionea  alluded  to  by   Sir  A?:!*; 
Cooper,  making  in  all  seven  cases*     It  does  not  appear,  Malgaigne  n^li^ 
that  "'this  laxity  impairs  the  functions  of  the  limb;  it  is  Devcnhela#  t 
subject  which  demands  to  be  hetter  studied/'^ 

Sir  Astley  Cooper  says,  *'  I  have  received  from  Mr.  Brindley,  sur-- 
of  Wink  Hill,  an  account  of  a  disltx*ation  of  the  os  femoris,  whiil 
patient  is  able  to  ])roduce  and  reduce  when   he  chooses.      The  nut: 
fifty  years  of  age."^     Sir  Astley  ha^  not  given  any  further  secotiDt  ^ 
this  case. 

Samuel  Cooper  speaks  of  this  matter  briefly  as  follows:  **  There  iw 
instances  recorded  of  persons  who  could  dislocate  their  thigh-bone  sjn«* 
taneously,  and  afterwards  replace  it  again  without  assistance,     A  gfo- 

1  New  York  Journ.  Hed.,  Marcbt  1854,  p.  293;  from  BuUp.I.  deTh^. 
'  Humbcrtj  Essui  surlcB  Uix.  spc>Etfln6e8  du  femur,  1^85,  p,  35.     Prt)Qi  Malgiiii^i*. 
op.  cit.,  vol.  li.  p.  88:i.     He  iilso  inters  to  Gaz.  di^s  Uopituux,  1841,  O*  UM, 
*  Briiitllej-j  Sir  Astley  Cuoper  on  Dialoc.  and  Frac.     Prefnce  U*  2a  T    ' -^   -'    ^K"- 
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tlctnan,  who  atteuilo*!  ii»y  lecture**,  infunntHi  me  of  a  pei-sou  m  circum- 
feUuiced,  «nd  relate<l  mnm  of  the  particulurs  to  me,  I  supi>0!5C  that,  in 
iniu^h  ('iij^es,  there  must  be  an  uuu^iial  relaxation  of  tho  synovial  mem- 
bmiie,  a  rupture  of  the  ligfiinenturu  teres,  and  perhaps  an  imperfect  i*.tate 
of  the  acetabulum/'* 

Dr.  William  Gibson  mentiona  the  two  prece<hng  cases,  and  a*ltls,  ^*^A 
third  was  related  in  an  inaugural  essay,  by  Dr,  Lewis,  of  North  Caro- 
lina, who  graduated  at  our  University  (Univei^ity  of  Pennsylvania),  in 
the  spring  of  1841/'* 

Dr.  Bigelow  has  seen  two  cases,  and  reports  a  third  from  Prof  E*  M» 
Moore,  of  HfK'hester.  In  the  fir*!t  of  these  the  hip  was  at  first  dislocnttMl 
by  ail  accident ;  and  in  a  few  hours  it  was  reduce^l  by  niiuiijjuhitinn. 
£ight  days  after  the  acx*ident,  in  attempting  to  walk,  it  Wsis  agjiin 
putially  dislocated,  when  the  |iatient  himself  rephtced  it  by  pu^shing 
Wftinst  it  with  the  hand,  and  prea^ing  with  the  other  against  tlte  knee. 
Since  then  the  man  ha^s  been  able  to  di.slocatc  the  bono  baekwardw  u|ioa 
the  e<lge  of  the  socket  by  luuscuhir  action,  and  to  reduce  it  by  throwing 
the  leg  out  sidewiivs.  In  tho  second  case  seen  by  Bigelow,  **  the 
phenomena  are  mucK  like  tho^e  just  described." 

Dr.  Bigelow  regards  them  both  as  subluxations,  and  speaking  of  the 
fir^t  case,  he  says  the  limb* '^exhibits  slight  flexion,  shortening,  and 
inversion/'  The  ease  seen  by  Prof.  Moore,  and  of  which  Prof.  Moore 
obtained  photngraplis  (Figs.  -301 ,  *W2),  is  fiescribed  as  fothiws  :  John  B, 
Parker,  private  soldier,  U.  8.  V.,  wrts  skirmishing  up  a  hill.  May  1-1, 
1864.  and  sprang  suddenly  back  to  avoid  the  gun  of  a  comnMle  in  all- 
iance. His  left  foot  became  entangled,  and  his  weight  dislocated  the 
ip.  He  felt  the  injury,  and  supposed  it  out  of  joint,  Some  comrades 
put  it  in,  and  he  immediately  resumetl  his  skirmishing,  and  marched 
8€ven  miles,  fi*om  10  a.  m.  to  0  p.  m.  He  rested  at  night,  nnd  wont  on 
duty  the  next  day,  shjiry>shooting  and  crawling  all  day.  He  continued 
this  kind  of  duty  nine  days,  and  suhseijuently  wits  on  duty  in  other  ways, 
and  did  not  enter  a  hospital  uutil  the  fifteenth  day  after  the  accident. 
When  the  case  was  reported  to  Dr.  Bigelow,  the  man  could  dislocate  the 
hip  at  any  time  by  pressing  the  foot  on  the  lioor,  to  fix  it  firmly,  con- 
tracting the  adductors,  and  throwing  out  tho  pelvis,  when  the  head 
"suddenly  leaves  the  acetabtilum,  and  gr»es  on  the  dorsum,''  There  is  a 
slight  invei^ion  while  the  limb  remains  in  this  |msition.  Dr.  Bigelow 
tliinks  that  this  is  alsu  a  subluxation.' 

Tlie  following  case  wa*s  reportetl  to  me  in  1865,  by  John  M.  Forrest, 
M.D.,  of  Pnrthmd,  Maine,  to  whom  the  man  presented  himself  as  a 
'•substitute,"  while  Dr.  Forrest  wits  in  the  service  of  the  U.  S.  Army. 
The  application  wns  rejected  : 

''  William  G.  Gliddon,  aH.  37,  fai^ner,  says  that  he  has  been  able  to 
dislocate  and  replace  the  femur  at  the  left  hip-joint  since  he  was  a  boy* 
It  is  not  the  result  of  any  injury  or  disease,  so  far  asi  lie  knows.  He  is 
in  goo<i  health,  and  his  muscular  develojunent  is  complete.     He  accom- 

•  Sumuel  Coopr.  Fint  Liaes.     New  York  i^  ,  1»44,  vol  ii.  p.  3«5. 

*  Oibeon'fsBunrery,  ^ihi-d.,  An.  1841,  vol.  I  p.  m7 

'  Moore,  Bi^eluw.  Di*kK!,  und  Fntcturca  uf  the  Hip,  bv  H^ar\"  J.  Bigelow,  Iftfi!), 
p.  112, 
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plishes  tlie  dislocation  by  throwing  tte  weight  of  his  body  u|>oii  the  I 
leg,  and  then  fontracting  certain  musidcs  about  the  hip.     The  i 
h  gonenilly  more  difficult  thiin  tlie  dislocation,  sotnetimi'S  reiji. 
aid  oi'lm  band.     When  the  head  of  the  bone  is  out,  fhere  h  n 
projection  above  and  behind  the  iroehantor  niajor,  apparently  cau 
the  pressure  of  tlie  head  in  this  situation ;  the  linih  Is  very  ah^tly 
at  all  everted  ;  while  out  of  place  it  causes  pain  :  and  after  a  few  repe*' 


Ftiu  mh 


KiG.  m2. 


VolunUry  ?ubluiatu*n  u|»on  the  doreuai  ilii.     Cafe  of  Parker.     (Froui  6ig«lo«v  and  U^h^, 

titions  the  pain  becomes  so  great  as  to  compel  him  to  desist.  The  linA 
was  not  measured  while  it  wa,s  dislocated.  When  the  Yimh  is  in  po&tka 
he  does  not  walk  lame/' 

Pr.  Maurice  Perrin^  1  trough  t  before  the  Surgical  Society  of  P^ris.  b 
1859,  a  man  aged  22  years,  who  when  10  years  old  had  .^iifTereil  a  di>l  - 
tion  of  the  right  hip  in  eonseipienceof  a  fall  from  a  hoj-se,  in  w^hich  hii  : 
waa  caught  in  the  harness,  and  his  body  suspended  in  a  position  of  for  -  I 
adduction.  On  tfie  fallowing  day  it  was  reduced.  Two  or  three  montii? 
later  it  was  rejirodueed  by  a  slight  misstep.  At  a  hiter  period  he  wt< 
fownd  to  be  able  to  dislocate  and  reduce  the  dish>cation  at  will.  W: 
presenteil  to  the  Surgical  Society  tliis  fact  was  verifieil,  and  admitted  i  j 
Chftssaignac,  Matjolin,  Morel  Lavallee,  and  many  others  who  weit 
present. 

The  following  case  came  under  my  personal  obiiervation  :  Dr.  WiUiJun 
G.  S.,  set.  24,  received  an   injury  on  the  outside  of  the  right  koeev  iaj 

I  Perrln,  Ghz.  de«  Hdp,  1859,  p.  SGT. 
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Febriiftry,  1802,  from  tlie  kick  of  a  horse.  There  Wiis  no  apparent  injury 
of  the  hip.  On  the  fourteenth  day  after  the  iiecidenl  he  roile  forty  miles 
on  horseback,  which  was  folk>wed  by  some  stiffness  in  the  right  hip* 
Two  weeks  hiter,  in  niounting  hi.s  liorse,  he  felt  something  shp  in  the 
hip-joint.  From  that  dny  until  this,  a  period  of  four  yea.rs,  he  has 
been  able  to  reproduce  tlie  same  .slippln^^  voluntarily,  and  which  phe- 
nomenon I  recognize  a^^  a  disloaitiun  upwards  and  backwards.  I  have 
examined  him  more  than  once,  and  he  hm  dislocated  and  reduce^!  the 
dislocation  in  my  presence  repeatally.  Planting  his  right  foot  firmly 
upon  the  floor  a  little  in  advance  of  the  left,  with  his  toes  tume«l  out,  he 
throws  his  weight  upon  the  right  leg  hy  carrying  his  pelvis  well  over  to 
the  right,  and  then  contracts  f)owerfnlIy  the  gluteal  muscles.  Instantly 
the  head  leaves  the  socket,  and  seems  to  mount  upon  the  dorsum ;  the 
trochanter  major  becomes  rotated  inwards,  causing  a  slight  inward  rota- 
tion of  the  leg  and  fV»ot.  He  can  dt>  the  same  when  lying  on  his  hack, 
but  not  with  the  same  ease.  Reduction  is  accomplishe<l  without  change 
of  position,  but  by  what  precise  mamcuvre  I  have  not  determined.  The 
reduction  is  more  tjuiet,  and  less  sudden,  apparently,  than  the  disloc-tition. 
Both  mjuiteuvres  are  accompanied  with  some  pain.  He  is  not  lame,  nor 
does  the  dislocsition  take  place  without  his  volition.     I  have  seen  one 

e,  also,  which,  although  patliological  in  chanicter,  was  nevertheless 
ftused  by  an  ^irly  injury,  and  as  such  may  properly  be  noticed  in  this 
connection. 

Dr.  0.  Oillett,  jet.  65  (1867),  of  Westemville,  Oneida  Co.,  N.Y.,  was 
injured  in  his  left  hip-joint  when  16  years  old,  by  lifting  a  heavy 
weight.  He  felt  at  the  moment  something  give  way  in  the  joint,  and 
he  has  been  lame  ever  since;  at  first  he  wjis  q«ite  lame,  but  after  a 
time  the  soreness  about  the  joint  diminished,  and  up  to  wit  Inn  about 
three  years  the  lameness  was  chiefly  due  to  a  lack  of  development  in 
the  limb.  Since  then  the  joint  has  again  become  tender,  and  during 
^e  last  nine  months  he  has  been  able  to  throw  the  head  of  the  bone 
bit  of  the  sot^ket,  backwards  and  upwards.  Indeed,  the  bone  is  dislo- 
TOtcd  whenever  he  sits  down,  and  resumes  its  place  again  when  he 
stands  up.  It  is  (juite  a]>parent  that  the  upper  and  outer  margin  of 
the  acetabulum  is  partly  absorbed;  and  probably,  also,  the  head  and 
neck  of  the  femur  are  in  some  measure  deformeii  and  absorbed.  The 
dislocation  is  apparently  incomplete ;  and  while  it  exists  the  thigh  ia 
abducted  and  slightly  rotated  outwards.  This  abduction  and  outward 
rotation  do  not  properly  belong  to  a  dislocation  u]>on  the  dorsimi  of 
the  ilium;  but  as  the  condition  of  the  joint  and  of  the  adjacent  muscles 
18  abnormal,  they  will  not  re<piire  to  be  explained. 

Deininger^  relates  the  case  of  a  retired  soldier,  who  stated  to  him  that 
when  7  years  old  he  met  with  an  accident  which  caused,  as  was  believed, 
a  dislocation  of  his  thigh  backwards.  The  dislocation  was  not  reduced; 
an  abscess  forme<J :  and  at  the  end  of  fi^urteen  weeks  a  spontaneous  re- 
duction ensued.  After  a  time  the  patient  began  to  observe  a  slipping  of 
the  joint,  and  when  examineil  by  Deiiiinger  the  lien<l  of  the  femur  was 

each  step  dislocated  backwards,  with  tlie  characteristic  noise,  but  was 

Deininger,  Deutsche  Militiir-Art3il.  Zeitschrift,  iii,  2,  p.  »VV^   1874. 
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again  imraediatdy  restored  to  its  normiil  position  by  mttscular 
tion  alone, 

Karjjinski'  reports  the  case  of  a  man  who  had  dislcjcatcMi  hln  left  ijp 
when  lU  years  old.  Five  years  later,  when  seen  by  KarjiiUBki,  he  mu 
able  to  dislocate  tlie  femur  upon  the  dorsum  ilii  by  resting  tin*  wei^i  of 
his  body  upon  the  left  foot,  and  then  turning  his  body  to  the  left.  R^ 
duction  was  effected  by  muscular  contraction  alone. 

In  some  respects  the  most  rcmnrkalde  example  which  ha-  mj 

knowledge,  is  that  of  Charles  IL  WaiTen,  the  celebrated   >  tia< 

and  acrobat  Ibiving  myself  mude  a  careful  personal  exaoitnationof  tie 
man,  and  having  observed  that  he  does  actually  ^ubluxate  other  limb 
than  the  thigh,  it  hm  seemed  to  me  that  it  would  throw  litrht  tipoD  this 
somewhat  obscure  class  of  eases  if  I  were  to  give  his  history*  bricfiT,  ami 
describe  in  detail  all  the  phenomena  observed  by  me-  My  examijiation 
uf  hini  was  made  in  1879,  when  he  was  thirty-one  years  old. 

Mr.  Warren  was  born  in  Schuylersviile,  Saratoga  Co.,  New  York,  in 
1848.  His  parents  were  healthy,  and  neither  of  the  parents  nor  eithtr 
of  their  five  children,  except  Charles,  possessed  his  pecnlinr  rmi!»iciiUr 
development  or  power  of  dislocating  the  bones.  His  maternal  gnni- 
father  is  said  to  have  fKissessed  a  similar  power,  but  in  a  much  inofv 
limited  degree.  In  his  own  case  it  was  first  noticed  in  hi.s  infancy,  !:wmi 
after  he  began  to  run  about,  that  he  would  suddenly  fall  while  rmmio^ 
jHTdSs  the  floor;  and  it  was  soon  ascertained  that  he  liad  been  tripped 
up  by  the  sudden  displacement  of  his  hip-joint,  but  the  fall  would  re- 
store it  to  place  and  he  would  get  up  and  again  run  abtnit.  This  is 
Ilia  own  account  of  his  case  nt  this  early  period  of  life,  and  it  roav  (W 
may  not  be  coiTect,  as  I  am  not  informed  that  any  medical  man  was  ever 
consulted.  His  statement,  however,  finds  a  confirmation  in  the  feet  tbM 
an  infant  son  of  Mr.  Warren,  now  dead,  ha<l  the  same  peculiarity.  He 
has  also  a  little  daughter,  now  living,  in  whom  the  same  p)henomenoD,  io 
far  ius  the  {iccidental  dislocation  of  the  hip-joint  is  concerned,  is  ninni- 
fested.  He  has  had  no  other  children,  and  his  wife  is  a  healtliy  jinrl 
well-fonned  woman.  In  his  own  case  this  tendency  to  acci<lent&l  aiiJ 
invohintary  dislocation  of  the  hip-joint  only  lasted  two  or  thr^e  vcwi 
after  he  began  to  nm  about.  Since  then,  it  only  occurs  by  an  act  of  Toli- 
ticm,  and  under  the  powerfiil  c(»ntraction  of  the  muscles.  It  is  not  even 
apt  to  accur  during  his  performance  of  gymnastic  and  contortion  feats. 

As  a  boy,  Warren  ran  about  m.s  other  children  and  at  five  years  wciit 
to  scliool,  but  when  eight  yeai\s  of  age  he  left  Iiome  and  join  eel  a  travel- 
ling circus.  At  eighteen  he  heg-an  to  work  at  the  trade  of  c-ar-makia^* 
but  soon  returned  to  the  circus, 

I  have  called  attention  to  these  historical  details,  because  they  seem 
to  illustrate — -first,  that  Warren  had  a  congenita!  relaxation  of  the  liga* 
ments  aud  capsules  of  the  joints;  and  ^econtL  that  his  prodigious  ma^ 
cuhir  development  was  the  result  of  early  and  long*continued  muscQl&r 
exercise;  while  the  daily  practice  of  contortion  maintained  the  ligameDte 
and  capsules  in  their  original  abnormal  condition.  There  is,  therefore 
in  this  case  a  combination  of  anatomical  conditions  rarely  met  witli. 
namely:  a  relaxation  of  one  class  of  structures  or  tissues,  and  an  tmiisiuil 


'  Karjiin&ki,  Idem,  ii.  3,  1S70,  p.  167,   (Pom*ot.) 
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power  of  action  and  contraction  in  another.  We  often  see  persons  who 
have  congenital  or  acquired  (pathological)  relaxation  of  the  articular 
ligaments,  but  this  is  associated  in  most  cases  with  muscular  weakness. 
So  also  there  are  frequent  examples  of  great  muscular  power,  the  result 
of  exercise,  but  the  joints  are  compact  also.  None  of  them  have  the 
power  of  dislocating  their  bones  by  muscular  action.  Mr.  Warren  in- 
forms me  that  Walter  Wentworth,  a  professional  contortionist,  now  about 
forty-five  years  of  age,  and  weighing  perhaps  115  pounds,  is  probably  more 
flexible  than  himself,  but  possesses  rather  less  muscular  power,  yet  he  is 
very  strong.  John  Santiago  de  Gibinois  and  George  Mankin  are  pro- 
bably as  strong  as  himself;  Lister,  of  the  New  York  circus,  now  dead, 
Wf^s  probably  superior  to  any  one  who  has  ever  lived  as  a  contortionist. 
The  latter  died  only  two  or  three  years  ago,  at  the  age  of  forty-eight, 
and  practised  successfully  his  profession  to  the  last  days  of  his  life. 
Yet  not  one  of  these  men  had  the  power  of  dislocating  his  bones  which 
Warren  possesses.  It  is  clear,  therefore,  that  we  must  ascribe  Warren's 
peculiar  power  in  this  respect  to  a  congenital  abnormity,  namely,  a  great 
capacity  and  lengthening  of  the  capsular  structures,  united  with  later 
muscular  development  from  exercise. 

Warren  is  rather  above  the  average  height,  slender,  and  well  propor- 
tioned. 

Inferior  Maxilla  ;  Partial  Dislocation  Fonvards, — This  is  accom- 
plished probably  by  the  action  of  the  external  pterygoid  muscles.  There 
is  nothing  worthy  of  special  note  in  this,  inasmuch  as  the  ability  to  dis- 
place the  condyle  to  this  extent  is  not  very  unusual.  The  condyle  re- 
sumes its  place  the  moment  the  action  of  the  muscles  ceases. 

Clavicle;  No  Displacement. — He  has  no  power  to  displace  the  clavicle 
at  either  articulation. 

Scapula;  Displacement  of  Lower  Angle, — This  displacement  is  very 
remarkable,  the  lower  angle  of  the  scapula  being  lifted  upwards  and 
outwards  until  it  lies  nearly  on  a  level  with  the  top  of  the  shoulder,  and 
is  made  to  project  far  backwards.  We  are  enabled  here  to  study  care- 
fully the  mechanism  of  this  displacement,  an  example  of  which  is  every 
now  and  then  reported  in  the  journals  as  a  ''dislocation*'  of  the  scapula. 
It  has  been  ascribed  variously  to  a  partial  paralysis  of  the  latissimus 
dorsi,  in  consequence  of  which  the  somewhat  feeble  hold  which  it  has 
upon  the  inferior  angle  of  the  scapula  is  relaxed,  and  it  is  unable  to 
retain  the  angle  in  its  place ; — to  a  detachment  of  this  muscle  from  the 
angle  in  consequence  of  some  violence; — to  pamlysis  of  the  serratus 
major  anticus; — and  by  one  writer,  to  paralysis  of  the  rhomboid  mus- 
cles. 

In  the  case  of  Warren,  it  is  apparent  that  it  is  accomplished  solely  by 
the  action  of  the  rhomboideus  major,  which  muscle  he  has  the  ability  to 
call  into  vigorous  activity,  while  he  suspends  the  action  of  the  rhom- 
boideus minor,  the  serratus  magnus,  the  latissimus  dorsi  and  other  mus- 
cles. We  can  even  trace  the  fibres  of  the  rhomboideus  major  as  it  lies 
in  a  state  of  contraction  underneath  the  trapezius.  When  this  muscle 
ceases  to  contract,  the  angle  falls  to  its  place  spontaneously. 

It  is  probable  that  as  we  see  it  j)resented  occasionally  in  other  persons, 
it  is  due  most  often  to  a  paralysis  of  the  serratus  major  anticus ;  possibly 
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sometimes  to  a  W*5  of  power  in  the  latissimus,  and  even  iK^riLMoiiullv  u»i 
disntption  of  tiic  attachment  of  the  latissimu8 ;  but  it  is  impi^^ihh^  liut 
it  should  be  due  to  a  paralysis  of  either  of  the  rhomboids,  as  hajii  bt«» 
suggested.  Of  course  I  exclude  from  consideration,  now,  all  1)10.40  im- 
timples  of  scajjular  projections  which  are  due  to  spinal  cliiitortiona,  mi 
which  are  purely  mechanical,  and  have  therefore  nothing  in  eoinauii 
witli  this  case. 

Head  of  the  Humerud  ;  Sahghnoid  SHbhixation,  —  By  the  actiaii, 
apparently,  of  the  ktisshnus  doi-si,  aided,  perhaps,  by  the  lower  libm 
of  the  pei^tontlis  major,  Warren  displaces  the  head  of  thehnraenrs  ibm- 
wards,  until  it  rest8  upon  the  lower  margin  of  the  glenoid  cavity,  cmttinf 
a  very  marked  depression  under  the  acromion  process*  nnc]  iocrciistng 
the  length  f)f  the  arm,  as  measured  from  this  proces.«5,  abf»ut  om*  inch. 
He  soon  becomes  weary  of  holding  it  in  this  position,  and  then  when  ht 
relaxes  tlie  muscles,  the  head  rises  to  \i»  socket  without  noise  or  dcnsftUuii, 
His  ability  to  peiform  this  fe^u,  is  equal  in  the  two  arms. 

Elbow-joint, — The  el  how- joint  admits  of  a  slight  increase  of  lat^ 
motion,  above  what  is  usual,  and  tlie  backward  movement,  or  extea^iou, 
is  greater  than  is  usual  with  adults ;  but  he  has  no  power  to  cauite  either 
a  dislocation  or  subluxation  at  this  joint. 

Wrkt'jfdni ;  Backwards  Forward,  and  Lateral  S^MuxaiMim^ — ^Br 
the  action  of  the  muscles  alone  be  displaces  the  carpal  bones  backwinb 
or  forwards,  causing  in  each  ca^e  a  partial  dislocation*  He  cannoL  fac^- 
ever,  cause  a  lateral  dislocation  without  first  grasping  the  wrist  with  tke 
opposite  ban<l— the  wrist  being  grasped  finnly  by  its  radial  and  aln*r 
margins — when,  by  the  itctimi  of  the  musclexS,  the  carpus  is  thrf»wn  fally 
half  an  inch  to  either  side.  When  the  cjirpus  is  thrown  to  the  mikil 
side,  the  hand  falls  to  the  ulnar  side ;  and  the  reverse  happens  when  the 
carpus  is  thrown  to  the  ulnar  side.  When  the  inuscli^  are  relaxed,  tke 
carpus  resumes  its  j*osition  spontaneously,  and  without  sound  or  mBm- 
tion, 

Phidantji^ffl  Arikuhtions ;  StihluxafitmH. — He  is  able  to  subhiiite 
all  the  articulations  of  his  fingers,  including  the  thumb.  The  sublux** 
tions  backwards  and  forwards  are  effectetl  by  muscular  action,  bat  Ae 
lateral  dislocation  only  by  the  help  of  the  other  hand. 

Ilip  ;  Appamithf  Complete  Dhheatttm  upon  the  Dorsum  Hii. — It  is 
in  the  hiji  that  the  great€»st  scientific  and  surgical  interest  of  this  am 
centres.  After  a  careful  study  of  the  phenomena  accompanying  cerUin 
motions  of  the  hip-joint  in  the  person  of  Warren,  I  have  felt  corrjfx'lled 
to  accept  of  the  theory  that  he  causes  a  true  and  complete  dishH^alioD 
ui>on  the  dorsum  of  the  ilium. 

We  notice  that  wliile  the  patient  is  standing  nude,  hi.s  form  is  perfwl, 
except  that  both  feet  turn  out  a  little  more  than  is  usual  with  otbent. 
With  a  njoderate  effort  of  tlie  muscles  the  head  of  the  bone  seems  Ui 
move  in  its  socket,  and  to  be  carried  upwards  and  backwards  upon  the 
dorsum  ilii.  The  change  of  position  oci*urs  suddenly,  and  is  ttecoin|:ifU)ie«l 
with  a  sensation  to  the  hand  a.s  of  a  bone  slipping  suddenly  into  it^  soclcet 
— ^a  sort  of  heavy  thud.  When  he  has  dislocated  his  right  leg,  he  standi 
upon  his  left  leg,  the  right  being  lifte^l  from  the  floor,  the  thigh  n  little 
Hexed  ujjon  the  body,  the  leg  flexed  upon  the  thigh,  with  the  toesi  tunied 
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a  little  in.     He  says,  tliat  knowing  that  it  ought  to  turn  in  a  little  more 

»to  represent  the  appoarante  which  the  limb  usiially  presents  in  this  {lis- 
location,  he  Bometiincs,  when  exhibiting  himself,  tnrns  it  in  tnore;  hnt 
'      this  is  the  position,  only  siiiz:htly  turnerl  in,  wliieh   it  tuitu rally  take.s. 

I  Looking  for  the  troehanter  major,  we  find  that  it  has  been  carried  up- 
■wards  and  backwards  full  two  inches.  The  head  of  the  bone  we  are 
unable  to  find.  It  is  very  difficult  to  make  a  comparative  measurement 
x>f  the  two  limbs  when  one  is  thus  displaced,  hut.,  so  far  a^  I  can  deter- 
mine, the  right  limb  is  shortened  at  least  one  inch,  probably  more. 

Warren  repeated  the  dislocation  several  times;  the  Imne  always  return- 

Iing  quietly  to  its  place  after  each  displacement,  without  any  sound  or 
sensation  like  that  which  accompaniod  its  {Ijsplaccment.  The  same 
experiment  was  made  with  the  opposite  thigh,  and  with  the  same  results. 
Finally,  lie  was  laid  upon  the  floor,  upon  a  blanket,  ^nd  he  produced  the 
dislocations  eipially,  but  {ipparcntly  with  little  more  nmscular  effort* 

There  seem  to  be  l)iit  two  possible  explanations  of  the  plienomena 
presented  in  the  ca.se  of  the  femur;  either  they  are  produced  hy  the 
■  trochanter  rotating  outwards,  and  pressing  firmly  against  the  anterior 
margin  of  the  glut^eus  maximus,  until  sudilenly  it  becomes  disengaged 
and  slips  under  this  muscle,  wliile  the  head  of  the  bone  remains  in  its 
socket ;  or,  there  is  a  veritiible  dislocation  of  the  head  of  the  bone. 
In  favor  of  the  first  supposition  it  may  be  stated  again j  that  wlu^n  the 

■  displacement  in  the  case  of  Mr.  Warren  has  occurred,  the  trochanter 
major  is  removal  l>ack wards  and  upwards  full  two  inclies ;  it  remains  as 
prominent  as  it  was  before,  and  the  head  cannot  be  found  ;  while  in  the 
usual  dislocation  upon  the  dorsum  the  trochanter  turns  forwards,  and  is  j 
less  prominent  than  it  was  before :  and  the  head  of  the  bone  may  usually  " 
be  felt  when  there  is  no  swelling*  Mow  then  could  this  be  a  dislocation? 
Plainly  only  by  supposing  that  there  was  such  an  abnormity  of  the  joint 
— an  almost  total  absence  of  the  rim  of  the  acetabulum  in  that  direction — 
and  perhaps  such  a  broadening  of  the  head,  and  shortening  of  the  neck, 
ns  would  permit  the  head,  neck,  and  trochanter  to  Ite  drawn  tr[i  and  back 
by  the  gluteal  muscles,  without  changing  tbe  relations  of  the  line  of  their 
common  axis  to  the  outer  face  of  the  pelvis;  that  is,  without  any  inward 
tilting  of  the  trochanter.  This  would  assume  tbe  existence  of  anatomical 
conditions  that  are  not  proven,  but  only  deemed  possible. 

If  the  limb  is  actually  shortened,  however,  there  must  be  a  dislocation, 
and  I  think  it  is ;  but  inasmuch  as  the  accuracy  of  any  mcjisurtMnents 
under  these  circumstances  might  be  fairly  questioned,  we  shall  for  the 
moment  dismiss  this  argument  also. 

There  now  remains  only  this  important  fact,  that  while  the  trochanter 
major  is  carried  back,  the  toes  are  no  longer  very  much  turned  outwards, 
as  they  were  heTore  the  dis|>laeement  was  made ;  nor  do  they  point  for- 
wards, but  actually  a  little  inwards.  So  that  in  fact  there  is  about  as 
much  inward  rotation  of  the  foot  as  wc  could  have  rerjuired  to  indicate 
an  outward  dislocation.  But  it  is  plainly  impossible  that  the  liea<l  of  the 
femur  should  remain  in  its  socket,  while  the  trochanter  is  rotated  out- 
wards two  inches,  and  the  knee,  foot,  and  toes  not  accompany  this  out- 
ward rotation.  Certainly  it  is  impossible  that  the  whole  lower  portion 
of  the  limb  should  rotate  inwards,  as  it  actually  does,  while  the  trochanter 
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t'ongly  rubite*!  outwards.  These  coriaidemtions^  ii  secin»  m  rw%  idiiat 
Gxckiiie  the  ijiqiposition  that  there  isliere  only  a  rotation  of  the  tnn-h^nu-r 
outwjinU,  imd  n.  consequent  muscuUu*  (lisplacemctil. 

Whatever  difficulties  there  may  be  in  tlie  way  of  siippt>sing  tliau  tlti* 
ig  a  dislocation,  they  are  not  insuperable  if  we  assume  the  cxi?^t<?iuv  r^f 
some  ahnonnity  in   the  construction  of  the  joint  aucj   of  tbc^  ueck.     It 
is  po»sihle  even,  tliat  what  we  believe  to  be  the  troehnnter  moved  hatk 
is  actually  the  head  of  the  bone,  and  that  it  is  the  trochanter  wl     i 
lost;  fur  the  chant^e  of  position  occurs  so  suddenly  that  neither  ^ 
sight,  nor  with  the  hands*  placed  upon  the  tTOchauter,  can  we  follow  tia* 
change  of  |>osition.     I  only  disoovei',  after  a  sudden  commotion,  thai 
there  is  no  longer  a  projection  where  the  trochanter  was  felt,  and  whicL 
I  marked  with  a  pencil  in  order  not  to  be  deceived  ;  and  tl 
projection  wliich  resembles  it  precisely,  so  far  aa  we  can  «t 
inches  ftirther  liack  and  upwards.     Posj^ibly,  I  say,  this  new  projectiun 
is  really  the  head,  somewhat  changed  from  its  normal  form  ;  but  I  do  uot 
think  60.    Perhaps  nothing  but  an  autopsy  can  determine  this  and  other 
points  connected  with  the  ease. 

Knee-joint;  liotai km  and  Subluxation. — Mr,  Warren  hns  no  i'miwc? 
to  displace  the  knee-joint  by  muscular  action  ;  but  seizint^  tb*- 
it  is  Hexed,  he  can  rotate  the  tibia  laterally  very  freely,  and  < 
head  of  the  tibia  to  project  beyond  the  line  of  the  articulation  half  in 
inch  i>r  more. 

Patdla. — He  has  no  power  to  thsplace  this  bone. 

Ankle-joint, — With  his  bauds  he  can  abduct  and  adduct  this  jitiiit 
alhaost  to  a  right  angle  with  the  leg. 

Tarsff!  Joints. — By  the  aid  of  hia  hands  he  can  imitate  the  extreme* 
of  varus  aiid  valgus. 

Pkahmges  of  the  Toes* — They  are  loose,  but  not  so  loose  in  their 
articulations  as  the  plialanges  of  the  fingers. 

AdumsJ  of  Glasgow,  describes  the  case  of  a  yoimg  man  who,  when  20 
years  oi'  iige,  in  trying  to  imitate  an  acrobat  tlislocated  his  thigh,  which 
he  reduced  without  assistance,  After  this  he  found  himself  able  to  dis- 
locate either  Inp  at  pleasure*  In  order  to  accomplish  this  be  raiseil  the 
foot  of  the  limb  which  he  wished  to  dislocate,  until  only  the  toes  touched 
the  floor,  and  then  suddenly  flexed  and  adductefl  the  limb.  On  ceasing 
the  muscular  contraction  the  bone  returned  spontaneously  to  itfi  socket. 
This  patient,  who  was  examined  three  years  after  tlie  original  accident, 
was  able  also  to  displace  voluntarily  the  inferior  maxilla* 

Chaswiignac^  furnishes  an  account  of  a  vaulting  mountebank,  who  hftd 
a  congenital  dislocation  of  both  hips  upon  the  iliac  fossie*  which  he 
able  voluntarily  to  convert  into  ischiatie  disloe^itions. 

^  Adams,  GUiittcow  Med.  Joum.,  Oct.  18B2,  vol,  8,  No,  4, 

'  ChBWsaignnCj^Bnll,  Sw,  de  Cliir.  de  Path,  St'iince  du  28  Jan  v.  18o3,  p.  S1>1, 
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DISLOCATIONS  OF  THE  PATELLA. 


§  1.  Dislocations  of  the  Patella  Outwards. 

CauBes. — In  the  majority  of  cases  this  dislocation  has  been  occasioned 
by  muscular  action ;  and  especially  is  this  liable  to  occur  in  persons  who 
are  knock-kneed,  or  whose  external  condyles  have  not  the  usual  promi- 
nence anteriorly.  It  may  be  caused  by  suddenly  twisting  the  thigh 
inwards  while  the  weight  of  the  body  rests  upon  the  foot,  and  the  leg  is 
thus  kept  turned  outwards ;  or  by  falling  with  the  knee  turned  inwards 
and  the  foot  outwards.  Occasionally  it  is  the  result  of  a  blow  received 
upon  the  inside,  or  upon  the  front  and  inner  margin  of  the  patella.  In 
some  persons  there  seems  to  exist  a  preternatural  laxity  of  the  liga- 
mentum  patellae  or  of  the  tendon  of  the  quadriceps  extensor,  which 
exposes  tiie  subject  to  this  accident  from  very  trifling 
causes.  Fergusson  says  he  has  known  it  to  be  occa- 
sioned by  a  child's  stepping  upon  the  knee  of  a  person 
lying  in  bed ;  and  Skey  says  he  has  seen  two  cases 
which  occurred  spontaneously  during  sleep.  B.  Cooper 
has  seen  a  young  lady  who  frequently  dislocated  her 
patella  outwards  by  merely  striking  her  toe  against 
the  carpet,  or  in  dancing.  Boyer,  Sir  Astley  Cooper, 
and  othera  mention  similar  examples. 

Pathological  Anatomy, — Most  frequently  the  dislo- 
cation is  only  partial,  the  inner  half  of  the  patella 
resting  upon  the  articular  surface  of  the  outer  con- 
dyle ;  and  in  consequence  of  the  peculiar  obliquity  of 
these  surfaces,  together  with  the  action  of  the  vasti 
and  rectus  femoris,  the  outer  margin  of  the  patella 
becomes  tilted  forwards. 

If  the  dislocation  is  more  complete,  this  margin 
begins  to  fall  over  backwards,  as  in  the  accompanying 
drawing ;  and  in  more  extreme  cases  the  patella  lies 
flat  upon  the  outer  side  of  the  condyle,  with  its  inner 
margin  directed  forwards. 

\\  hen  the  dislocation  is  partial,  it  is  probable  that  neither  the  capsule 
nor  the  ligamentum  patellae  usually  suffers  much  laceration ;  but  in  com- 
plete dislocations  the  capsule  at  least  must  have  given  way  more  or  less. 
Xorris,  of  Philadelpliia,  reports  a  case  of  partial  dislocation  in  which  the 
complications  were  more  serious.  John  Scanlin,  let.  32,  was  admitted 
to  the  Pennsylvania  Hospital,  on  the  27th  of  August,  1839,  in  conse- 
quence of  injuries  received  a  short  time  previous  by  having  become 
entangled  in  machinery.     In  addition  to  several  fractures  in  other  limbs, 
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he  was  found  to  liave  a  subluxation  of  his  left  patella  out^^;l 
edge  being  imirh  raiserL  and  resting  on  the  »ide  of  the  exu 
of  the  feiniir,  while  its  inner  edge  was  depressed,  an<l  ii rnily  tLved  in  thi 
hollow  between  tlie  condyle:*.     The  internal  lateral  ligament  of  the  kne 
wa«  ruptured,  allowing  the  head  of  the  tibia  to  be  moved  considerablf  1 
outwards.     A  depression  existeil,  ako,  between  the  tubercle  of  the  tibti 
and  the  lower  end  of  the  putellfu  at  tlie  middle  and  inner  side  t»f  ihn 
knee,  evidently  produced  by  a  nipture  of  the  ligamentutn  patellar  inl 
nearly  its  whole  extent.     TKere  was  almost  no  swelling,  and  the  limkl 
was  moderately  flexed.     By  firm  pressure  the  patella  eotiM  be  restor 
to  position,  but  as  soon  as  the  hand  was  removed  it  returned  to  its  orig 
inal  position.     At  the  end  of  two  months  "a  good  degree  of  motioQ 
existed  at  the  knee-joint,  wliich  was  in  no  way  inflamed  or  painful/** 

M-  Ber^a'r  Iuls  gathered  six  examples  of  ancient  comjdete  dishx-atio 
outwards,  wliich  have  been  examined  anatomically,  namely,  two  by  Ver-* 
neuiK  two  by  Tainturier,  imd  two  by  Philipeaux  and  FiiLrer,  In  eackj 
of  these  examples  the  patella  resteil  upon  the  tuberosity  of  the  exter 
condyle,  which  in  two  eases  of  Philipeaux  and  Tainturier,  had  bei'onjfl 
articular,  flattened,  and  covered  by  newly  formed  t^artilage  of  eoni*ider«f 
able  thickness.  The  patella  was  thickened  and  globular  in  tlie  ca^  •! 
A^erneuil  It  was  also  ratfier  triangular  than  rounded  in  the  cajtp  d<* 
serihed  by  Tainturier.  In  Philipeaux's  case  it  was  atrophied  to  tilmitl 
the  size  of  a  two-franc  piece.  The  diarthrodial  cartilages  in  one  of  Vi 
neuiTs  cases,  upon  both  the  femur  and  tibia,  were  entire;  the  extentilj 
condyle  was  flattened,  and  in  consequence  of  the  pressure  the  mt^irJ 
C(Uidyloidean  space  was  diminished  posteriorly.  Tainturier  has  nutei  tj 
sort  of  tortion  *if  the  femur  from  without  inwards.  In  two  or  three 
tha^e  cases  there  was  obseived  a  laceration  of  the  internal  ligaments  i 
the  patella,  and  in  one  of  VemeuiFs  cases  the  tendon  of  the  vastml 
in  tern  us  was  torn  also.' 

Vesale,^  Tex  tor  pere,*  Vering,*  Monteggia,*  Dupnytren/  and  Hamoir 
have  also  observed  ciuses  in  which  the  displacement  interferod  but  liti 
with  the  Hsefuluc^s  of  the  limb. 

In  a  caae  seen,   however,  by  B^rard,  the  patient   had  a   dislocacioill 
of  several  years*  standing,  and  there  was  partial  anchylosis  of  the  kne 
in    a   position  of  semiflexion.     Stromeyer  and    Hopfe  have   each  ni^ 
with  a  .similar  example. 

Fowler'*  met  with  a  ctise  in  a  girl  fet.  21,  which  dated  from  her  fifth 
year,  and  who  Wiis  so  ranch  maimed  that  Dr.  Fowler  thought  it  propeftj 
first,  t^)  divide  subcutaneously  the  ''  patellar  tendon/'  but  without  aoyi 
satisfactory  result.  Eighteen  days  later  he  exciseil  the  patella.  ?'mm] 
the  report  of  this  ease  it  must  be  inferred  that  her  conditioo  was  nal| 
improved  by  this  operation, 

^li/mptoms^^^The  limb  is  slightly  bent,  but  immovable;   the  hr*»»dtlt| 
of  the   knee  is  considerably  increased;  the  inner  condyle  projects  UD- 

*  Norns,  Amer  Journ.  Med.  Sci.,  Feb.  1840,  vol.  xxv,  p,  276. 

'  Berger,  Art   RatiUp,  Die.  Encyc.  ScL  M^.,  ser.  3,  t,  6,  p,  343,  (Pojnwit ) 

'  Border,  luc.  ciL.,  p   ;}4l.                                *  Ibid.  »  Ibid 

*  MnljirHii^ap,  op.  t^it.,  p  J>06                           ^  Ibid.  *  Ilnd. 
»  Fowler,  The  Liuieet,  May  6,  187L 
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Katurally,  and  the  patelhi  is  distinctly  felt  upon  the  outer  side.  If  the 
■islocation  h  jmrtiaK  the  outer  iiiurgiu  of  the  patella  forms  an  irregular 
Bbarp  ridge  in  front  of  the  external  ciindyle.  If  it  is  complete,  the 
ftiner  margin  presents  itself  in  front  of  the  external  condyle,  and  the 
Buter  margin  lw)ks  backwards,  Uusually  the  patient  suffers  great  pain 
■s  long  as  the  dislocation  remains  unreduced. 

m  Watson,  of  New  York,  .saw  a  case  of  complete  dislocation  of  the  patella 
■tttwards  in  a  fat  young  lady  with  lax  fibre,  and  occasioned  by  dancing. 
He  says  the  knee  was  slightly  but  finnly  Bcxe<J.  It  was  reduced  by  very 
Hight  pressure  with  the  fingers,  and  although  some  inflammation  with 
effusion  into  the  joint  ensued,  the  use  of  the  limb  was  completely  re- 
stored in  a  week  or  ten  days.* 

Prognosis. — Reduction  is  in  general  easily  accomplished,  but  a  redislo- 
cation  is  very  prone  to  occur.  In  a  few  examples  reporteiJ  of  a  perma- 
nent dislocation »  the  patients  have  eventually  recovered  the  use  of  the 
limb  in  a  gresit  measure.  Boyer  saw  four  cases  of  this  kind,  in  three  of 
which  it  existed  in  the  left  leg,  and  luid  remained  from   intancy.     The 

I^t^liie  were  easily  replactHh  but  uidesn  confined  they  »oon  became  dis- 
placed again;  not  one  of  tliem  found  it  necessary  lu  apply  tor  surgical 
iid,  as  *'they  suffered  no  great  inconvenience  from  the  dislocation,  and 
t  exempted  them  from  military  service." 

After  reduction  very  little  or  no  inthimmation  usually  follows.  Mr. 
Ley,  has^  however,  narrated  a  case  m  frui/'a  Ilospitai  JiepoHs,  of  death 
Dui  suppuration  in  the  knee-joint,  following  upon  the  reduction  of  an 
%ward  subluxation.  The  dislocation  Wiis  produced  by  a  fall  while  car- 
jring  a  paiL  and  was  reduced  by  very  gentle  presisure;  but  tbe  patient, 
girl  jet.  20,  although  apparently  in  good  health,  was  believed  to  be 
"somewhat  strumous.* 

Treat ment. ^-^In  order  to  relax  completely  the  quadriceps  extensor, 
by  whose  action  chiefly  the  patella  is  held  in  its  unnatural  position,  the 
ody  should  be  bent  forwards,  while  at  the  same  moment  tlie  leg  is  ex- 
ided  upon  the  thigh  and  the  thigh  flexed  upon  tbe  body.  The  surgeon 
Hll  accomplish  these  indications  in  the  most  simple  manner  by  placing 
lie  patient  in  a  chair  and  then  lifting  tiie  foot  upon  his  own  shoulder,  as 
le  kneels  or  sits  before  him.  Sometimes  tlie  patella  will  resume  its 
position  at  once  when  this  man«jeuvre  is  adopted;  but  if  it  does  not, 
"ight  lateral  pressure,  made  with  the  fingers,  will  genemlly  be  found 
jfllcient  to  accomplish  the  reduction. 
A  man,  »t.  27,  was  sitting  on  a  box,  and  in  jumping  off  tripped  him- 
elf  with  his  right  leg,  causing  a  partial  rlislociition  of  the  patella  of  the 
rft  leg  outwards.  Half  an  hour  afrer  the  receipt  of  the  injury  I  found 
lim  sitting  with  the  knee  bent,  and  in  great  pain.  The  patella  lay  upon 
the  outer  half  of  the  articular  surface,  with  its  outer  margin  a  little  tijted 
upwards.  Lifting  the  leg  and  tliigb  to  a  right  angle  with  the  body,  and 
making  very  slight  pressure  upon  the  outer  margin  of  the  patella,  it  im- 
mediately resumed  its  place.     Very  little  inflammation  ensued. 

In  some  instances,  where  other  means  have  failed,  the  reduction  has 

*  Wfttson,  New  York  Journ,   Med*,  vol.  i.  p.  300. 

*  Op  oit,.  vol.  i,  p.  *2m. 
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been  effecte*!  by  violent  flexion  and  extension  of  the  kticc,  *id 
lateral  {jrcssure. 

I  have  already  mentioned^  when  spaiking  of  dislocatioTj  itiU>  the  for*- 
men  thyroideum,  the  ca^e  of  N.  Smith,  in  whose  per5!<^n  I  found  at 
same  moment  a  dislocation  of  the  thigh,  a  subluxation  outwartls  of 
tibia,  and  a  complete  outward  dislocation  of  the  corresponding  jiuli*ll 
This  was  ocejisioneii  by  a  fall  from  a  height  upon  the  inside  of  the  kii«€.^ 
I  reduced  the  tibia  fin^t,  and  tlien  easily  replaced  the  patella  by  liftittj; 
the  leg  and  pushing  with  my  fingers  against  its  outer  margin. 

In  many  eases  the  patients  themselves  have  reduced  the  dift!<x!*ti 
imraefliately,  and  the  surgeon  is  only  consulted  in  relation  to  the 
treatment.     Liston  says  that  this  is  so  constantly  the  fact,  or  else  §«< 
disloeations  are  really  so  rare,  that  it  has  never  happened  to  him  to  h&i 
an  opporttmily  of  reducing  any  form  of  dislocation  of  the  patella. 

A  young  gentleman,  let.  25,  residing  in  Somerset,  N.  Y.,  called  a[ 
me  in  conserpience  of  having  discovere*!  a  floating  cartilage  in  his  kni 
joint.     His  account  of  the  matter  was  that  on  the  1st  of  Fehniar>',  18*5i 
he  was  kicked  by  a  cow  upon   the  outside  of  the  right  h 
inches  below  the  knee,  and  that  he  immediately  found  the    ,  _ 

catcd  outwards.  After  several  efforts,  he  finally  succee<ied  lu  reduci; 
it  himself.  His  knee  soon  became  greatly  swollen,  so  that  for  five  weel 
he  was  unable  to  walk,  and  he  has  been  more  or  lews  lame  to  this  tii 
Six  months  after  the  accident  he  discovered  a  floating  cartilage  on 
inside  of  the  patella,  about  one  inch  in  diameter,  which  occasionally  sh] 
between  the  joint  surfaces,  and  suddenly  trips  him  up. 

In  1870  M.  Duphiy*  found  in  the  Hospital  Beaujon,  a  man  t^u 
with  an  incomplete  external  dislrieation  of  tlie  patella,  of  recent 
rence,  and  which  he  wiis  unable  to  reduce  by  any  of  the  ordinary  meth 
Duplay  then,  the  patient  being  chloroformed,  introduced    thrf>ugh 
integument,  and   fastened    firmly   into   the   projecting    portion    of 
patella  a  strong  hook,  by  pulling  upon  which  the  bone  was  restored 
position* 

In  a  case  of  recent  dislocation  which  proved  to  be  irreducible,  Moi 
opened  the  capsule  and  pa^ssed  an  elevator  between  the  patella  and 
femur,  but  he  was  then  unable  to  reduce  the  flislocation.  ""^  The  com 
tive  accidents  were  formidable." 

It  seems  proper  to  repeat  here  what  has  been  said  before,  that  xht 
facts  of  modern  surgery  do  not  justify  the  assumption  occasionally  mrwie 
by  my  con  tempo  raries,  that  tlie  knee-joint  c»n  be  invade<l  with  tmpuni 
and  tliat  ''formidable  accidents"  are  not  likely  to  ensue  despite  anfisc] 
tics,  drainage  and  the  other  applismces  of  modern  surgery. 

§  2.  Dislocations  of  the  Patella  Inwards, 

The  existence  of  a  complete  inward  dislocation  has  been   «lenie 
Nelaton,  Streubel,  and  questioned  by  Malgaigne, 


rt9i|^ 


^  Duplay,  Bulk  Soc.  de  Chirurg.  de  P»ria,  1870- 
^  M^jpf^.iu,  Poinsot,  op,  cit.,  p,  1121. 
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One  exampli^  of  ineoijiplete  dislocatioD  liiit?  been  »leBcrilied  anatouiieally 
by  Key,  and  T^hicli  lyi>  been  already  referred  to  mi  having  terminated  in 
death  from  suppurative  arthritis.     In  this  ea^se  there 
were  found  laceration  nf  the  outer  portion  of  the  cap-  J*'*^-  ***^^* 

sole,  and  a  partial  ru[iture  of  tbe  tendon  (>f  the  vastus 
extern  us. 

Causes. — They  are  occasioned  generally  by  direct 
Wows  received  upon  the  outer  n)argin  of  the  patella. 

The  symptoms  and  treatment  will  be  the  same  as 
in  dislocations  outwardi*,  except  so  far  na  these  must 
lecesi^arilv  vary  from  the  opposite  position  of  the 
plla. 


I  3.  Dislocations  of  the  Patella  upon  its  Axis. 
(a)  Vertical. 

•  8etni-rotiitioii ; ' '    Miller.      '*■  Lu xuiiun    V erticale  ;** 

These  accidents,  of  which  I  have  found   recorded 
ibout  twenty- four  examples — and  one  additional  case       oislocaUon  of  th« 

been  seen  by  myself — ^seem  to  be  the  result  of  the        patella  inwurdi. 
same  causes  which  produce  lateral  dislocations;  and, 
indeed,  they  may  be  ref^arded  as  tjnly  exaggerattnl  forms  of  incomplete 
lateral    dislocations.      fn    the^e   latter    accidents,  as    we  have    already 
(      noticed,  the  external  or  the  internal  margin  of  tlie  patella,  according  m 
'      the  subluxation  is  to  the  outer  or  inner  side,  is  thrown  more  or  less  ob- 
liquely forwards ;  a  fwsition  into  which  it  is  carried  partly  by  the  pecu- 
I      Har  form  of  the  articulating  surfaces,  and  partly  by  the  action  of  the 
^Lra^ti  and  rectus  feiooris  muscles.     If  now  these  muscles  were  to  contmct 
™«addenly  and  violently,  and  the  return  of  the  patella  to  iti^  normal  posi- 
tion were  prevented  by  the  kidgement  of  one  of  its  margins  in  the  inter- 
con  dyloidean  fossa,  the  other  or  free  margin  would  be  compelled  to  rise 
until  it  became  perpendicular  to  the  limb,  or  it   might  perhaps  even 
■ytieconie  completely  reversed. 

^F     Si/mittoms* — The  signs  of  the  accident  are  such  as  to  render  an  error 
in  the  diagnosis  almost  impossible.    The  limb  is  generally  found  forcibly 
extended,  occtisionally  it  is  in  a  position  of  moderate  flexion,  but  the  pro- 
jection of  the  sharp  border  of  the  patella  directly  forwards  under  the 
I      «kin  is  itself  sufficient  to  determine  the  true  nature  of  the  injury. 
I  Treatments — -Rt*iluctiori  may  be  effected  by  the  same  manoeuvres  which 

^^I  have  recommended  in  lateral  dislocations:  but  if  these  measures  do  not 
wm  succeed,  we  may  direct  the  patient  to  make  a  violent  effort  himself  to  Ilex 
I  and  extend  the  limb,  or  the  surgeon  may  force  the  limb  into  flexion  and 
extension  alternately,  or  he  may  rotate  the  tibia  upon  the  femur,  and 
1  then  flex.  Finally,  he  ought  to  make  use  of  lateml  pressure  also,  upon 
j       both  margins  of  the  upright  patella,  but  in  opposite  directions. 

In  all  Cities  it  would  be  advisahle  to  put  tlie  patient  under  the  influence 
of  an  aiiiesthetic  !iefV>re  attempting  reduction.  In  a  case  re^nirted  by 
Dr.  H.  Hoiit.  r>f  Beloit.  the  reduetion  oceurred  spontaneously  as  soon  as 

57 
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the  patient  was  chloroformed,  altliough  it  had  refiisted  all  the 
previously  made/ 

Watiioii,  of  New  York-^  ha-s  related  the  following  exam  file  of  nilaiiii^ 
of  the  patella  upon  its  inner  margin  ("* Luxation  V.-rririh^  K\t*rTu 
Malg.) : 

Henry  Burton,  aged  about  thirty-five  years*  of  miitor  sieiio»;r  imiiifi 
while  riding  on  horseback  in  a  crowd,  received  n  blow  upoti  fai^  kotsj 
from  a  horse  ridden  by  another  j>er?^on.  When  seen  by  Dr.  >VarjM>tt 
aoon  after  the  accident,  the  leg  wa^  perfei^tly  straight,  Imt  could  lit 
flexefl  to  about  an  angle  of  140*^  without  causing  pain,  '*  The  j.*tdli 
appeared  to  be  slightly  drawn  up,  and  it  was  twisted  uptm  its  axis,  pn 
senting  it^*  outer  edge,  in  a  prominent  hanl  line,  in  front  of  the  ktivti 
its  inner  edge  wav^  resting  either  in  the  groove  Ijelween  the  cv' 
the  femur,  upoir  which  it^  posterior  face  should  naturally  phiy, 
small  depression  on  the  atiterior  face  of  the  femur,  imtuetliateiy  nhnvi 
this  groove.  The  anterior  smface  of  the  patella  was  turned  inwards,  ia 
posterior  surface  outwards,  and  it  rested  nearly  at  right  angles  with  i 
natural  position.  Its  up|>er  and  lower  attachments  were  both  preftt-rre 
and  could  be  distinctly  felt ;  and  a  sort  of  band  apj>eared  u*  pass  fnii 
its  under,  or,  as  it  now  hiy,  it^  nuter  face,  Inwards  to  the  deeper  jKirtiu 
of  the  knee-joint.  This  hand,  a.s  I  conceived,  wafe  caused  either  by  th 
tension  of  the  capsular  ligiiment,  or  by  the  rupture  of  its  edge,  an  i 
passes  from  the  outer  side  of  the  put<?lla.  The  position  of  the  \tf. 
was  80  well  rnarkeil  that  no  one  at  all  acijuainted  with  the  anatomy  i 
the  part  could  mistake  the  nature  of  the  accident. 

'^  With  the  leg  extended,  and  the  anterior  muscles  of  the  thigh  foireJ^ 
downwards  as  inuch  as  possible,  pressure  v,m  made  upon   the  patella, 
with  the  expectation  of  forcing  down  its  prominent  edge.      The  effoi 
was  ftjilowed  only  by  an  increase  of  pain,  the  bone  remaining  per 
nently  fixed.      Another  attempt  was   made  to  cant  iti*   posterior 
inwards,  and  to  bring  its  anterior  edge  outwards,  without  pressings  _ 
the  condyles  of  the  fcmnr,  by  forcing  the  head  of  a  key  against  the  [ 
terior,  now  the  outer,  face  nf  the  patella  (using  this  as  a  fiilcrum),  i 
pressing  the  prominent  edge  of  the  bone  toward  the  outer  condyle.     Thi 
manoeuvre  gave  him  no  pain,  but  was  m  finiitless  in   its  result  ag 
other.     At  length  the  knee  was  forcibly  bent  and  immediately  straight 
ened  again  ;  and  then,  by  c^inting  the  (uitelhi  as  before,  and  pushintj  il 
Blightly  dtiwnwarils  and  inwards,  it  sprung  with  a  sudden  8nup  into  id 
proper  position,"* 

Dr.  Joseph  P,  Gazzam^  of  Pittsburg.  Pa.,  has  met  with  a  similar  case. 
On  the  10th  of  September,  1842,  James  Porter  was  thrown  while  wrest- 
ling, and  immediately  fi>und  himself  unable  to  rise.  Dr.  Gaziam  saw 
him  about  an  hour  after  the  accident,  and  found  the  patella  of  the  right 
leg  dislocjited  on  its  axis,  and  restintr  on  its  inner  edire  in  the  jrnKive 
between  the  condyles  of  the  femur.  Dr.  G.  procetnled  to  attempt  reduc- 
tion, but  failed,  after  having  made  repeated  trials  by  lifting  the  liroh 
toward  the  hody  and  hy  pressure  in  opposite  tlirections.     In  consul tatioQ^I 

*  H.  Himt,  M.D.,  Tlie  Medical  Record,  Apnl  1,  l$73, 
>  Watson,  New  York  Jnurti,  Med.,  Oct.  1839,  p.  S02, 
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with  Dr.  Addison,  it  was  now  determined  to  divide  the  ligamentum 
patellae,  which  was  done  by  introducing  beneath  the  skin  a  narrow- 
bladed  knife,  and  cutting  close  to  the  tubercle  of  the  tibia.  Again  the 
attempts  at  reduction  were  renewed,  but  without  success.  The  patella 
could  be  moved  on  its  edge  more  freely  than  before  the  cutting,  but 
resisted  every  effort  to  replace  it.  The  patient  was  now  bled  in  the 
erect  posture,  and  until  the  approach  of  syncope,  but  to  no  purpose.  On 
the  following  morning  it  was  determined  to  adopt,  with  some  modifica- 
tion, the  mode  practised  so  successfully  by  Dr.  Watson.  "  The  thigh 
was  strongly  flexed,*'  says  Dr.  Gazzam,  ''  on  the  pelvis,  and  the  heel 
elevated.  Then  the  leg  was  flexed  steadily  and  forcibly  on  the  thigh, 
and  suddenly  straightened.  At  the  moment  of  straightening  the  leg,  I 
pressed  very  strongly  against  the  lower  edge  of  the  patella  from  without, 
with  the  head  of  a  door-key  well  wrapped,  while  Dr.  Addison  pressed 
with  both  thumbs  against  the  upper  edge  of  the  bone  toward  the  external 
condyle.  On  the  fourth  trial  this  mantieuvre  succeeded,  the  bone  spring- 
ing into  its  place  with  a  snap."  Recovery  was  uninterrupted,  and  two 
or  three  months  after,  the  patient  had  the  complete  use  of  his  limb.^ 

The  following  case  is  reported  by  Dr.  S.  F.  Morris,  New  York  : 

"  Mr.  B.,  aged  27,  of  slender  build,  while  playing  at  ball,  in  en- 
deavoring to  strike  the  ball  had  to  jump  up  and  turn  partially  round, 
when,  on  resuming  his  former  position,  he  fell,  his  leg  refusing  to  bend. 
He  appreciated  the  nature  of  his  injury,  and,  with  the  aid  of  the  men  in 
the  store,  endeavored  to  '  push  it  back.*  Failing  in  this,  surgical  aid  was 
sought,  but,  despite  three  attempts  at  reduction,  the  patella  remained 
displaced.     He  was  then  taken  to  his  home. 

"  I  saw  him  about  two  hours  after  the  accident.  He  complained  of 
severe  pain  when  any  manipulation  was  made.  The  leg  was  perfectly 
straight.  The  patella  was  firmly  wedged  (its  outer  edge)  in  the  inter- 
sondyloid  fossa ;  its  anterior  surface  looking  outwards  and  slightly  down- 
wards, its  posterior  face  looking  inwards  and  upwards.  The  prominence 
>f  the  edge  of  the  patella,  thus  twisting  on  its  longitudinal  axis,  left  no 
loubt  as  to  the  diagnosis. 

"  No  attempt  was  made  at  reduction  by  me  until  the  patient  was 
etherized,  when,  assiste<l  by  Dr.  C.  M.  Bell,  of  this  city,  it  was  easily 
performed  in  the  following  manner  :  The  leg  was  raised  from  the  be<l,  the 
thigh  flexed  on  the  pelvis.  Dr.  Bell  then  placed  his  thumb,  as  a  fulcrum, 
t>eneath  the  under  (posterior)  surface  of  the  patella,  and  pressed  on  the 
upper  (anterior)  surface ;  at  the  same  time  I  slightly  flexed,  then  suddenly 
extended  and  rotated  die  leg  inwards.  The  patella  immediately  resumed 
its  natural  position."' 

Dr.  Sternberg,  Assistant  Surgeon  U.  S.  A.,  has  also  published  a  case 
in  the  Medical  and  Surgical  Reporter^  reduced  readily  when  the  patient 
iras  under  the  influence  of  chloroform.  I  am  unable  to  find  the  date  of 
the  record,  but  I  think  it  was  in  1869. 

The  following  case  is  reported  by  G.  P.  Davis,  M.D.,  of  Hartford,  Conn. 

"A  few  weeks  ago  I  was  summoned  to  a  nurse  girl,  who  was  reported 
to  have  '  put  her  knee  out  of  joint.'     On  entering  the  room,  I  found  the 

*  Gazzam,  Amer.  .Tourn.  Med.  Sci.,  vol.  xxxi.,  April,  1843,  p.  368. 
«  Morris,  The.Med.  Record,  May  15,  1869. 
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pntitnit  laying  on  her  face,  both  legs  extended^  aud  the  left  foot  pcitnti 

toward  its  fellow. 

'*  On  turning  the  putient  upon  her  back,  tlie  lefk  pntellii  was  pi 
seen  in  a  condition  of  ^'vertical"  displacement,  i'.  #?-,  tin       '       on 
inner  edge,  so  tliat  it^s  upper  surface  looked  towanl  the  km 

It  wajs  rigidly  fixed,  and  the  limb  was  entirely  helpless. 

•'  I  learneil  that  while  sitting  upon  the  floor,  playing  with  the 
under  her  charge,  she  suddenly  reached  forwards,  at  the  same  time  twi 
ing  her  body  partly  around,  in  order  to  seize  the  child,  who  wai*  a  li 
out  of  her  reach,  and  who,  she  feared,  was  about  to  fall.      She  immi 
ately  hecame  conscious  that  an  accident  had  befallen  her  knee. 

**  The  patient  was  etlierized  as  she  lay  upon  the  floor.      The  whole 
waxS  then  e!evate^l  by  an  assistant,  so  as  to  relax  the  muscles  in  fn»iit| 
the  thight  and,  by  forcibly  crowding  down  these  muscles  toward  the  ki 
with  one  hand,  manipulating  the  patella  at  the  same  time  with  the 
reduction  was  eflccterl  with  the  utmost  eJLse."- 

April  1,  187'">,  through  the  courtesy  of  Dr.  A»  R.  Robtnsoo  and 
Prof  8.  B.  Warrl,  of  New  York,  I  was  pcrraitte*!  to  see  a  case  of 
rotation  "  of  the  patella.  The  accident  had  happened  the  day  before 
the  person  of  Susan  Newman,  ^et.  31,  a  muscular  Scotch  woman, 
wrestling.  Dr.  Robinson  being  called,  attempted  reduction  by  pi 
and  by  other  means,  but  without  success.  About  seventeen  hours 
the  acciilent  I  found  her  in  bed  with  the  left  leg  extended  upon  thethij 
and  the  patella  standing  upon  its  inner  margin,  which  rested  in  the  ini 
condyloid  notch.  The  patella  was  not  vertical,  but  leaned  over  towi 
the  outside  of  the  knee. 

While  placing  her  under  the  influence  of  chloroform,  she  bent  her 
to  a  right  angle,  but  the  patella  continued  to  occupy  its  abnormsl 
tiou.  When  completely  under  its  influence.  Dr.  Ward  extended 
flexed  tlie  leg  with  no  result.  He  tlien  tilte<l  the  patella  down  nfitil 
lay  flat  upr»n  the  outer  con<lyle  (this  was  the  position  it  took  iilao  irhi 
being  partially  chloroformed,  she  flexed  the  leg);  and  after  a 
attempt,  with  moderate  pressure  against  the  outer  mai*gin  of  the 
it  suddenly  resumed  its  position.  None  of  the  tendinous  or  m 
attach  incuts  were  ruptured* 

Dr.  J.  M.   Boyd,  of  Thornt(*wn,   Indiana,  reports  a   case  of  verti 
dislocation,  the  patella  resting  upon  its  internal  margin,  in   a  nc^rii 
years  old,  and  which  wils  caused  by   muscular  ^"^  spasms,**      Attemj 
were  immediately  made  by  a  surge^m  to  reduce  it,  but  without  sui 
Subsecpiently  Dr.  Boyd  tried  nlso  and  failed;  but  at   the  end  of 
weeks  the  muscular  spasms  returoed,  and   before  Dr.  Boyd  could 
the  house  tlie  l>onc  had  resumetl  its  position  s|ioritaneously.*      Malgai; 
lia^s  reported,  also,  a  cjise  in  the   (Jazette  Jfniwale^  for   1836^  in  w[ 
reduction  was  accomplished  spontaneously  during  an  attempt  made  by 
patient  to  walk.     The  same  writer  i*efej*s  to  a  case  reduced  under 
influence  of  chloroform.     Mr.   Flower    (Holmes's    Sur(/ery)  reconb 
similar  ca.se. 

In  a  case  of  the  same  kind,  published  originally  in  Hosts  M€tg[ 

*  DavU,  The  Med,  Record,  llec,  1,  1874. 

*  Boyd.  Westeru  Joum,  Med,,  Mmy,  1»68,  p.  276,  ftad  Jua^,  186S.  p»  $4L 
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and  which  is  copied  at  length  by  Mr.  B.  Cooper  in  his  edition  of  Sir 
Astlej's  great  work,  the  reduction  was  found  impossible,  notwithstanding 
the  surgeon  finally  had  the  temerity  to  sever  completely  the  tendon  of  the 
quadriceps  extensor,  and  the  ligamentum  patellae.  Extensive  suppura- 
tion followed,  under  which  the  poor  fellow  finally  sank  and  died. 

Dr.  Alexander  N.  Dougherty,  of  Newark,  N.  J.,  has  reported  a  case 
in  which  he  succeeded  in  effecting  reduction  by  pressure  made  with  his 
hand  while  the  limb  was  in  an  extended  position,  and  without  anaes- 
thesia.' 

Dr.  Wm.  B.  Bradner,  of  Warwick,  Orange  Co.,  N.  Y.,  reports  a  case 
occurring  in  a  boy,  set.  9  years,  caused  by  a  fall  in  wrestling.  The  limb 
— the  right — was  slightly  flexed.  Dr.  Bradner  describes  the  reduction 
as  follows :  ''  To  relieve  the  strain  upon  the  patella  preparatory  to  re- 
daction, I  seized  his  ankle  in  my  right  hand,  and  raised  it  from  the  bed; 
then  I  placed  my  left  hand  over  the  patella  and  grasped  the  knee ;  then 
by  depressing  the  knee  forcibly  with  one  hand,  and  raising  the  heel  with 
the  other,  I  found  it  a  very  easy  matter  to  rotate  the  patella  to  its  normal 
bed."     The  boy  recovered  at  once  the  complete  use  of  his  limb.* 

Dr.  W.  R.  Cluness,  of  Sacramento,  Cal.,  reports  a  case  reduced  by 
him  in  the  extended  position  and  by  lateral  pressure.' 

In  a  case  occurring  in  a  lady,  36  years  of  age,  solely  from  muscular 
action,  the  reduction  was  easily  effected  by  Blair  D.  Taylor,  Assistant 
Surgeon  U.  S.  A.,  by  bending  the  knee  as  much  as  possible,  and  then 
suddenly  straightening  it,  while  at  the  same  moment  the  patella  was 
pressed  firmly  over.* 

In  two  cases  Cuynat*  has  followed  successfully  the  example  of  Moreau, 
already  referred  to  in  connection  with  dislocations  outwards,  by  intro- 
ducing an  elevator  through  an  incision  ;  and  without  any  of  the  "  formi- 
dable*' accidents  which  ensued  in  Moreau's  case. 

(b)  CoMPLKTE  Version. 

Syn, — "  Renvereement;"  Malgaigne. 

In  the  earlier  editions  of  this  treatise,  this  dislocation  is  referred  to  as 
representing  the  most  advanced  or  complete  form  of  patellar  rotation ; 
but  I  have  decided  hereafter  to  speak  of  partial  version  (vertical)  and 
complete  version  as  two  distinct  forms. 

Complete  version,  like  partial  version,  presents  two  varieties,  namely, 
version  from  without  inwards  and  version  from  within  outwards. 

Malgaigne*  refers  to  a  case  reported  by  J.  Sue  in  1752,  of  version 
from  without  inwards,  which  was  not  however  complete,  and  which  was 
unaccompanied  with  a  rupture  of  the  ligaments.  Later,  Bruyeres  is  re- 
ported to  have  said  to  the  Royal  Academy  of  Surgeons  that  he  had  seen 
a  complete  version  of  the  patella,  and  without  rupture  of  the  ligaments. 

»  Dougherty,  The  Mod.  Record,  Dec.  30,  1876,  p.  «40. 

*  Bradner,  Ibid.,  Jan.  20,  1877,  p.  4fi. 
'  Cluness,  Ibid.,  Jan.  *27,  1877. 

*  Taylor,  Ibid.,  May  2C,  1877   p.  33G. 

»  Cuynat,  Recuil  do'Mem.  do  M<kl  ,  do  Phunn.  et  Chir.  Milit.,  t.  H,  t.  18. 

*  Sue,  Malgai£:nc,  op.  cit.,  vol.  *2,  p.  01  >^. 
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Castara^  reports  a  case  of  complete  version  from  within  outwards Jn  a 
girl  of  17  years ;  the  tendon  and  ligamentum  patellae  were  twisted  into 
a  cord.  Reduction  was  easily  effected  by  seizing  the  patella  between  the 
thumb  and  index  finger,  and  by  rotation  from  b^ind  forwards,  and  from 
without  inwards  made  slowly  and  gently. 

Berger  cites  a  similar  case  as  having  been  published  by  Gauike'  in  a 
girl  of  17  years,  who  had  fallen  from  a  horse.  Gaulke,  who  did  not  see 
the  case  until  after  ten  days,  was  at  first  unable  to  efiect  reduction,  even 
when  the  patient  was  under  the  influence  of  chloroform.  On  the  following 
day  Gaulke  procured  a  carpenter's  wooden  vice,  and  enclosing  in  its  grwp 
the  internal  condyle  and  the  outer  margin  of  the  patella,  he  succeeded, 
after  several  ineffectual  efforts,  in  restoring  it  to  position  ;  but  not  with- 
out some  laceration  of  the  integuments.  Recovery  took  place  speedily, 
and  without  any  inflammatory  accidents. 

§  4.  Dislocations  of  the  Patella  Upwards. 

Occasionally  the  ligamentum  patellae  has  been  found  so  much  elongated 
and  relaxed,  as  to  permit  the  patella  to  glide  upwards  upon  the  front  of 
the  femur.  Heister  and  Ravaton  have  each  seen  an  example  in  which 
a  displacement  from  this  cause  existed  to  the  extent  of  three  inches.  It 
is  much  more  common,  however,  to  meet  with  this  dislocation  as  a  result 
of  a  rupture  of  the  ligamentum  patellae,  as  the  following  example  will 
illustrate : 

On  the  18th  of  Dec.  1850,  Dennis  Mullards,  aet.  50,  was  admitted  t*) 
the  surgical  wards  of  the  Buffalo  Hospital  of  the  Sisters  of  Charitv. 
While  at  work  on  the  same  day,  he  had  slipped  and  fallen,  with  hi> 
knee  forcibly  flexed  under  his  body.  I  found  the  ligament  of  the  pat^^lla 
torn  asunder,  and  the  patella  drawn  up  two  or  three  inches  upm  the 
front  of  the  thigh.  We  applied  at  once  the  dressings  used  bv  me  for  a 
broken  patella,  and  were  able  to  bring  the  bone  down  comj)letfly  t'»  it* 
place.  Three  weeks  from  the  time  of  the  receipt  of  the  injury  the  dress- 
ings were  removed,  and  the  patella  was  found  to  be  nearly  but  not  quite 
in  its  original  place.  From  this  time  we  commenced  to  move  the  j<»int: 
in  about  ten  days  more  he  left  the  hospital,  and  I  lost  sight  of  him.  >^' 
that  I  am  unable  to  speak  more  definitely  of  the  result. 

Mrs.  Fanny  Neill,  jet.  45,  fell  upon  her  right  knee,  causin<:  a  laoeratei 
wound  and  a  rupture  of  the  ligamentum  patellae.  Four  years  later.  Oct. 
28,  1880,  I  found  the  patella  one  and  a  half  inches  above  its  natural 
position.  She  was  able  to  walk  up  and  down  stairs  without  difficulty, 
and  while  sitting  she  could  lift  the  le^  and  straighten  it  upon  the  thi^rli 
perfectly. 

The  followin<x  cjise  is  unique :  Miss  M.  E.  Bracket  was  thrown  in 
alighting  from  a  stage,  and,  on  consulting  a  druggist,  was  ti>ld  that  she 
had  ruptured  the  ligamentum  patellie.  Some  time  later,  Oct.  liO,  l^s^). 
she  consulted  me,  when  I  found  the  lower  edge  of  the  k*ft  [)atelia  tilti-^l 
forwards,  with  a  manifest  depression  below  the  patella  caused  by  the  ah- 

*  C!astaru,  Mali^aigiH^  op.  cit.,  p.  921. 
•^  Gaulko.  Doutsch.  Klin.,  vol.  2,  im^. 


DISLOCATIONS    OF    THE    PATELLA    UPWARDS.  903 

sence  of  the  anterior,  or  most  superficial  fasciculus  of  the  ligament.  The 
posterior  fasciculus,  attached  to  the  posterior  margin  of  the  patella,  could 
be  distinctly  felt,  and  seemed  to  be  normal  in  length  and  breadth.  In 
walking  the  knee  is  apt  to  give  way  suddenly,  as  happens  when  there  is 
a  floating  cartilage  in  the  joint.  1  directed  her  to  wear  an  elastic  knee- 
cap ;  but  she  omitted  to  do  this  except  occasionally,  and  when  she  again 
consulted  me,  about  one  year  later,  there  was  no  appreciable  change  in 
the  condition  of  the  limb. 

In  February,  1869,  Dr.  George  H.  Smith  consulted  me  in  relation  to 
a  gentleman  who  had  ruptured  the  ligament  of  the  patella  in  both  legs,  a 
little  more  than  a  year  before,  by  catching  his  heel  in  descending  from 
a  carriage;  the  ligaments  giving  way  in  the  powerful  muscular  effort 
which  he  made  to  prevent  himself  from  falling. 

Treated  upon  a  single  inclined  plane  in  the  same  manner  that  I  have 
recommended  for  a  fractured  patella,  at  the  end  of  five  weeks  the  patellae 
were  in  place  and  the  ligaments  reunited.  After  walking  about  one 
month  upon  crutches  he  caught  the  heel  of  his  right  foot  again  and  again 
ruptured  the  ligament  of  the  patella  in  the  same  leg.  A  similar  plan  of 
treatment  failed  to  accomplish  anything,  and  when  he  consulted  me  the 
patella  was  displaced  three  inches  upwards.  He  could  raise  the  leg  slowly 
to  a  pasition  of  extension  while  sitting,  and  was  able  to  walk  four  or  five 
miles  a  day. 

Gibson  has  recorded  a  similar  case,  in  which  both  patellae  were  dislo- 
cated upwards  by  a  rupture  of  the  ligaments,  occasioned  by  the  exercise 
of  leaping.     He  recovered  the  use  of  his  limbs  almost  completely.^ 


(For  examples  of  rupture  of  the  quadriceps  femoris,  which  some 
writers  have  incorrectly  named  Dislocations  of  the  Patella  Downwards, 
see  Velpeau's  Su/gery,  1st  Amer.  ed.,  vol.  i.  p.  422 ;  New  York  Med. 
Times,  April  6,  1861,  p.  226,  and  two  cases  reported  by  myself  in  the 
same  volume  of  the  Med.  Times ;  Demarquay,  Mem.  Rup.  Tend,  du  Tri- 
ceps, Gaz.  Med.,  Paris,  1842 ;  Renouaril,  Arch.  (Jen.  de  Med.,  ser.  4, 
t.  15,  p.  101 ;  Binet,  Rup.  tend,  triceps,  et  du  Lig.  Rotulien,  Arch. 
Gen.  Med.,  ser.  5,  t.  2,  p.  687,  1858 ;  Adams,  Case  of  Rupture  of  the 
Tendons  of  both  Recti  Fem.,  Lancet,  1861,  vol.  2,  p.  226;  Lorinser, 
Wiener  Med.  Woch.,  1869,  Bd.  1\\  S.  27  ;  Berger,  Art.  Rotule,Dic.  Enc. 
Sci.  Med.,  ser.  3,  t.  5,  p.  830.) 

^  Gibson,  Surji^ery,  vol  i.  p.  395,  6th  od. 
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CHAPTER    XIX. 

DISLOCATIONS  OF  THE  HEAD  OF  THE  TIBIA  (FEMORO-TIBlALi. 

Syn. — ''  Tibia  upon  the  femur;'*  "dislocations  of  the  leg." 

In  consequence  of  the  great  size  and  irregularity  of  the  articular 
surfaces  between  the  tibia  and  femur,  together  with  the  remarkable  num- 
ber and  strength  of  the  ligaments  which  bind  the  two  bones  together, 
dislocations  at  this  joint  are  exceedingly  rare.  They  are  known  to  take 
place,  however,  in  four  principal  directions,  namely,  backwards,  forvank 
inwards,  and  outwards.  A  dislocation  may  also  occur  in  either  of  the 
diagonals  between  these  points,  that  is,  antero-laterally  or  postero-laterallj, 
or  the  tibia  may  be  dislocated  by  rotation.  Dislocations  of  the  head  of 
the  tibia  may  be  either  complete  or  incomplete.  Velpeau  found  upon 
record  thirteen  examples  of  complete  dislocations  forwards  and  eight 
backwards,  but  not  one  of  a  complete  lateral  dislocation.  Velpeau 
thought,  also,  that  the  antero-posterior  dislocations  were  always  complete, 
but  Malgaigne  has  shown  that  this  opinion  is  erroneous. 

§  1.  Dislocations  of  the  Head  of  the  Tibia  Backwards. 

Symptoms. — The  head  of  the  tibia  is  felt  in  the  popliteal  space :  ami 
if  the  dislocation  is  complete,  the  pressure  upon  the  popliteal  nerve  he- 
comes  excessively  painful. 

A  marked  depression  exists  in  front,  immediately  below  the  patella. 
and  especially  upon  the  sides  of  the  ligamentum  patellae ;  the  condyles  «>f 
the  femur  project  strongly  in  front ;  the  leg  may  be 
not  at  all  (incomplete)  or  only  slightly  shorteneiij>r 
the  shortening  may  amount  to  one  inch  or  more: 
and  usually  it  is  in  a  position  of  extreme  extension, 
or  thrown  forwards  from  the  line  of  the  axis  of  the 
femur;  but  its  position  has  been  found  to  vary 
greatly  in  different  cjises,  the  limb  being  some- 
times very  much  flexed,  and  in  others  very  slightly 
flexed,  or  perfectly  straight. 

Patlwlogical  Anatomy, — The  posterior  lij.**- 
ment  of  the  joint  is  torn ;  the  muscles  of  the 
ham  are  stretched:  the  popliteal  nerves  and 
vessels  compressed:  and  the  head  of  the  tii»i» 
either  rests  partly  upon  the  posterior  half  of  tlie 
lower  articulating  surface  of  the  femur  (iiieoin- 
plete),  or  it  passes  up  and  rests  only  against  it< 
posterior  articulating  surface,  which  in  this  ili- 
rection  extends  an  inch  or  more  upwanls.  V 
the  dislocatiiui  is  complete,  the  crucial  liiP*- 
ments  are  also  torn,  and  all  the  parts  about  tin* 
joint  suffer  extensive  injury  from  stretching,  laceration,  or  comj)ression. 


Fio.  365. 


Complete     dii<looatioD     of 
head  of  tibia  backwards. 
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Proffnoiiat, — Malgnigne  hm  5*een  three  examples  of  incomplete  buck' 
wan!  dislocations  wliirh  were  not  retluceJ,  and  neither  of  the  pennons  wna 
very  greatly  maimed  in  congequeuce.  One  walked  with  eriitches  nfu^r 
!threc  or  four  daysi*  and  with  a  cane  after  about  live  weeks.  Aiiotlier 
did  UiA  leave  his  bed  under  one  month,  and  it  wa^j  nearly  one  year 
fbofore  he  amid  lay  anide  his  crutches;  but  both  of  them  were  finally 
altle  to  wsilk  lit  least  twelve  leii;2:iie«  per  ihiy,  Malpiigne  infonu**  «h, 
however,  that  in  a  similar  caw  necn  by  LaB8U8,  the  patient  wius  eoniint*d  to 
thift  bed  twoyeai's,  altb**ugli  he  tirnilly  recovered  a  tolerable  use  of  hi8  lirob« 
I  If  the  re^iuetion  m  promptly  effected,  the  limb  kept  perfectly  quiet  a 
sufficient  length  of  time,  and  in  other  respi-cts  properly  manuged,  not 
much  inlhimmation  need  generally  be  anticipated,  and  the  limb  may 
nuflbr  in  the  end  very  little  if  any  maiming, 

Trcatnient. — It  will  be  proper,  at  BrsU  to  attempt  the  reduction  by 
simple  roanipuktion,  m^  this  is  often  found  to  succeed  when  the  didoca- 
tion  is  recent  and  incomplete,  and  oiipet^ially  when  tlie  system  is  greatly 
depre^^d  by  the  shock  of  the  injury.  If  the  dislocation  is  complete, 
liowever,  we  can  hardly  anticipate  success  without  the  application  of 
some  extending  force. 

In  the  employment  rifmanipulntion  we  ought  to  be  gc»verned  at  first 
by  tiic  same  rule  which  we  have  found  so  generally  ujipliruhle  iii  dislo- 
eifctionN  of  the  feraur,  namely,  to  carry  the  lirab  in  those  directions  in 
which  it  will  move  easily,  or  without  the  application  of  much  force*  If 
this  fails,  we  may  at  once  resort  to  forced  flexion  allenmting  with  ex* 
tension ;  rotating  or  rocking  the  limb  also  occasionally  from  one  side  to 
tlie  other,  while  at  the  siiine  momciii  strong  pressure  is  iiiade  upon  the 
projecting  bones  at  the  knee-joint  in  opposite  dirt^ctions,  or  in  the  direc- 
tion of  the  articulation. 

Finally,  it  may  be  necessarj'  to  I'^ort  to  extension,  made  by  meani^  of 
a  lacque.  or  by  the  hands  of  strong  assistants,  above  the  ankle,  always  at 
first  in  the  direction  of  the  axis  of  the  tibia;  the  counter-extcrMling  band 
being  applied  to  the  fierincum  if  the  leg  is  straight,  but  to  the  lower  and 
back  part  of  the  thigh  if  the  lug  is  flexed. 

A  very  convenient  mode  of  making  extension^  where  we  wish  to  apply 
more  than  usual  f(»rce,  is  to  lay  the  whole  limb  over  a  firm  doubh*-in- 
clined  plane,  or  fracture-splint,  securing  the  thigh  to  the  thigh-piece 
with  a  mller,  and  making  tlie  extension  with  the  screw  attachtHl  to  the 
foot-lMMird,  This  method,  however,  while  it  enables  us  to  use  great  force 
in  the  extension,  prevents  the  surgeon  from  emfiloying.  at  the  san»e  time, 
those  flexions,  extensions,  and  other  manipulations,  uj>on  which  succeaft 
80  often  depends. 

Dr.  James  Carmichael  has  reported  a  case  in  which  reduction  waa 
effected  easily  by  flexion,  when  traction  failed.*  ' 

Mr.  Rose  has  related,  iu  the  Provincial  Med,  Journtt!  of  *}mw  11, 1842^ 
A  characteristic  exam|>le  of  this  accident,  except  that  the  patella  had  also 
suffered  a  latenil  rlisplacement,  presenting  the  usual  favorable  termination. 

A  woman  was  standing  upon  n  low  ladder,  when  a  carriage  driven  furi- 
ously came  in  contact  with  it,  and  precipitatc^l  her  to  the  ground*  Mr* 
Rose,  M'ho  saw  her  almost  iinmediately,  found  the  tibia  completely  dislo* 


>  New  Vork  Med.  t;H»«tte»  Au|r.  22,  1868;  fri^m  the  Lancet. 
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cated  at  the  knee,  the  head  being  driven  behind  the  condyles  of  the  femnr 
into  the  ham,  with  the  patella  thrown  to  the  outside  of  the  external  con- 
dyle, and  the  leg  in  a  state  of  fixed  extension.  Immediately,  and  without 
difiiculty,  the  bones  were  restored  by  applying  one  hand  to  the  patella,  the 
other  to  the  back  of  the  upper  portion  of  the  tibia,  and  simultaneonslj 
pulling  and  pushing  those  bones  toward  their  natural  positions.  The 
patient  was  then  removed  to  a  bed,  and  by  the  diligent  use  of  antiphlogistic 
remedies  inflammation  was  kept  in  check,  and  the  case  reached  a  bvor- 
able  termination  without  one  untoward  symptom.  After  the  lapse  of  onlr 
a  few  weeks,  she  had  completely  recovered  the  use  of  the  knee-joint.^ 

Dr.  Walsham  communicated  a  case  to  Sir  Astley  Cooper,  in  which 
the  dislocation  was  not  only  complete,  but  the  tendon  of  the  quadriceps 
extensor  was  ruptured.  The  leg  was  bent  forwards.  The  reduction 
was  accomplished  very  easily  by  extension  made  with  the  hands  by  f<»ur 
men,  in  the  line  of  the  axis  of  the  limb.  In  about  one  month  this  man 
began  to  walk  with  crutches,  but  he  was  not  perfectly  recovered  untfl 
after  five  months ;  at  which  time  the  crutches  were  finally  laid  aside.' 

§  2.  Dislocations  of  the  Head  of  the  Tibia  Forward!. 

The  signs  of  this  accident  are  the  reverse  of  those  which  belong  lo 
dislocations  backwards.  The  patella,  tibia,  and  fibula  are  prominent  in 
front,  while  the  condyles  of  the  femur  may  be  felt  behind,  pressing 
strongly  upon  the  muscles,  nerves,  and  bloodvessels  which  occupy  the 
popliteal  space.     In  case  the  dislocation  is  complete,  a  shortening  may 

exist  to  the  extent  of  one  or  even  three 
inches.  Dr.  O'Beirne,  of  Dublin,  has  men- 
tioned a  case  to  Mr.  B.  Cooper,  in  which 
the  shortening  was  three  inches  and  a  half. 
and  Mr.  Mayo  has  seen  one  example  in 
which  the  dislocated  limb  was  *'  fully  fi'iir 
inches"  shorter  than  the  otlier.^ 

In  consequence  of  the  pressure  upon  the 
popliteal  artery,  the  pulsjitions  in  the 
i)ranches  below  are  fre([uently  intemipte«i 
and  in  one  instance  this  j)ressure  was  >uf- 
ficient  to  produce  finally  a  dry  gangrene. 

Dr.  Gorde  relates  a  case  in  the  BuWtin 
(le  Therapeutujue,  occurring  in  a  woman 
nearly  sixty  years  old.  This  woman  ^a^ 
returning  home  at  night  with  a  heavv  hur* 
den,  and  in  a  state  of  intoxication,  when 
she  steppe<l  into  a  ditch  as  deej)  as  up  t" 
the  middle  of  her  thighs.  The  body  wa- 
thrown  forwards  by  ttie  fall  while  th<»  fi-ei 
struck  at  the  bottom  of  the  ditch :  the  whole  force  of  the  impulse  he\K 
sustained  by  the  thighs.     The  lower  end  of  the  femur  was  found  <lriven 

>   Rosr,  Aiiicr.  .foiirn.  Mod.  Sci  ,  vol.  xxxi.  }>.  210. 

-  Wal>hain,  Sir  A.  Cooper  on  Difiloc  ,  etc..  'Jd.  Lond.  ed.,  p.  18S. 

'  B.  Cooper's  ed.  of  Sir  Astley  Cooper  on  Disloc.  etc..  pp.  214,  21;'». 
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downwards  and  backwards,  and  lodge<l  under  the  muscle??  of  the  ralf  of 
I  the  leg  ;  tlie  limb  being  nhortened  three  inches.  Reduction  was  pnnnptly 
ffected,  and  without  inflicting  any  pain  of  which  the  patient  coniphiine^L 
n  six  week.*^  the  patient  was  cured.  * 

Mr.  Toogood  h*L^  rei>orted  also,  in  the  Provincial  Medical  Journal  of 
June  IH^  1842,  an  example  of  complete  disloeatitm  in  tlii.s  direction, 
ID  which  the  appeiininee  was  so  drea<ifoh  tiuit  Mr,  Toogo<>d  at  first  dc- 
^paireil  of  bein^i;  aide  to  reihiec  it  :  but  by  directing  two  lueii  to  make 
counter-extenyiou  while  lie  made  exfeusion,  the  reduction  was  ininiedi- 
»tely  effected.  At  the  end  of  one  mtmth  the  patient  was  able  to  leave 
hig  bed :  and  sixteen  years  after,  lh\  Toogood  riw  him  walking  *"  with 
very  little  hinieness.*'*  Parker,  of  Liverpool,  has  reported  aiinther  ex- 
ample in  the  London  and  Edinhurtfh  Monthly  Journal  for  December, 
1H42^  which  was  occ^ls.ione^l  by  tlie  fall  of  a  heavy  spar  \\\mxt  a  man*8 
back,  and  the  cnn^e(|uent  violent  bending  of  the  knee  under  his  body. 
In  til  is  ca^e  the  limb  was  slightly  llexcxl,  and  the  ]>atella  w^as  loose 
and  ttnating.  The  reduction  was  e*ffecti*<.i  without  much  difficulty  by  ex- 
tcTision  and  counter-extension  made  by  two  men,  while  the  operat<»r, 
placing  his  knee  in  the  ham  of  the  patient,  attempted  Ur  bring  tJie  leg  to 
a  right  angle  with  the  thigh.^ 

B.  Cooper,  Malgaigne,  Little,*  and  others,  have  reeonled  examples  of 
ibis  accident 

March  9, 1865,  Hiram  Wescott,  of  Sandy  Cove,  Nova  Scotia,  a?t.  45, 
ilM  caught  by  his  sled,  drawn  by  hoi-ses,  in  such  a  way  that  a  beam 
pressed  against  the  front  and  lower  end  of  the  femur  while  the  heel  was 
caught  and  arrcste<l  by  a  stump.  The  fotit  was  thrown  forwards  and 
the  uppiT  end  of  the  tibia  completely  dishx-aled  in  the  same  direction. 
It  was  at  once  rcdt^ce^l  by  a  person  wlro  was  |u*eseni.  but  on  attempting 
to  use  the  leg  in  walking  it  was  redislmnited  immediately.  Mr.  J.  H. 
Harris,  medical  student,  fouu"l  the  limb  h^mju  after  completely  dislocated* 
with  the  leg  thrown  forwnrrls  in  the  position  of  dorsal  flexion  about  40°. 
The  tendons  of  the  hamstring  muscles  were  not  rupturc<K  Imt  hurl  slid 
forwards  past  tlie  comlyles  of  tlie  femur.  There  was  no  extertuil  wound, 
lieduetion  wiis  e»isily  accomplished  by  simple  extension.  Pa«tebo»ird 
splinti*  were  then  Hpplied.  On  the  third  day  tlie  knee  was  considerably 
swollen*  and  some  ecchytnosis  existed  about  the  popliteal  region.  On 
the  fifth  day  these  symptoms  had  much  increased.  Mr.  Harris  then 
applied  extension  to  tlie  fo<»t.,  with  the  aid  of  a<lhesive  plsLster,  pulley  and 
weights,  and  by  elevating  the  foot  of  the  bed.  The  amount  of  extension 
employed  wa^  9  lbs.  This  gave  immediate  relief  to  the  pain,  and  wa« 
continutnl  until  the  inflammation  subsided.  His  recovery  was  steady, 
and  in  four  months  be  walked  witlj  crutches  or  a  cane. 

In  1804  a  similar  dislm-ation  wjlh  presented  at  the  Brooklyn  City 
Hospital,  in  which  reduriion  fiaving  been  practised,  the  patient  dled- 
Thc  cajse  is  reported  very  fully  by  iJr,  Le  Uoy  M.  Yale.* 

Dr.  White,  of  Bufftilo.  invited  me  to  see  with   him  a  lad,  »t,  10, 

1  Gorde«  Amer  Journ.  Med.  Sci.^  vol  xvL  p.  225,  May,  IH.^6. 

*  Tt>r>tft)od,  Amer.  Jotim   M^d.  Sci  ,  vol   xxx\.  p,  4tifi  '  *  K,  Parker,  Ibid, 

*  Little,  Nf>w  Y*Tk  M»-d,  Tiini»*.  \n\;   17>  IHfSl 
e  Jfjdc,  N*'w  T..rk  J.,nrn    \\*i\     V..I    j;    p    ILM    Xnv    1S«5 
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whose  tibia  had  been  partially  dislocated  forwards  eight  weeks  before,  by 
a  boy  having  hit  the  top  of  his  knee  with  his  head,  while  they  were  at 
play.  His  father,  himself  a  physician,  residing  near  town,  reduced  the 
limb  very  easily,  by  extension  made  with  his  own  hands,  and  by  preesing 
upon  the  projecting  bones.  Violent  inflammation  ensued,  but  at  the  time 
when  I  saw  him,  the  knee  was  free  from  soreness  or  swelling,  and  the 
motions  of  the  joint  were  nearly  restored. 

Dr.  Charles  S.  Downes,  of  Mclndoe's  Falls,  Vt.,  has  sent  me  the  fol- 
lowing account  of  a  case  which  occurred  in  his  own  practice.  October, 
1861,  Mrs.  H.,  a  robust  young  married  woman^  aged  about  20  yews, 
was  driving  a  young  horse  and  holding  her  infant  in  her  arms,  when  the 
horse  mn  and  she  was  thrown  out.  One  of  her  legs  being  caught  in  the 
wheel,  she  >vas  carried  over  three  or  four  times  in  its  revolutions  before 
she  became  disengaged,  holding  meanwhile  upon  her  infiint  with  such 
firmness  that  it  suffered  no  harm. 

A  few  hours  later  Dr.  Downes  and  Dr.  Burton  found  a  complete  di.*- 
location  of  the  tibia  and  fibula  forwards,  and  the  lower  end  of  the  femur 
could  be  felt  under  the  muscles  of  the  calf  of  the  leg.  The  limb  wi" 
shortened  four  inches  and  a  half.  The  patella  lay  loasely  in  front  of  the 
femur,  with  its  lower  margin  tilted  forwards. 

The  patient  was  laid  upon  a  bed,  and  a  perineal  band  made  fju^ttoone 
of  the  posts,  while  a  lacque  was  placed  upon  the  foot  and  attached  to  i 
rope  folded  upon  itself  and  forming  a  pulley  or  "  Spanish  windlass,"  such 
as  is  described  at  page  827.  In  this  way  the  reduction  was  speedily 
and  easily  accomplished.  Hot  fomentations  were  subse<piently  applied 
for  several  days,  the  limb  being  kept  perfectly  at  rest.  In  about  three 
months  she  was  able  to  do  her  own  housework,  and  in  a  short  time  after 
all  traces  of  her  accident  had  disappeared. 

The  following  account  of  a  case  was  sent  to  me  by  my  young  frieu'l 
Dr.  Alonzo  Pettit,  of  Elizabethport,  N.  J.: 

'' Joseph  McGuire,  laborer,  ivt.  26,  was  stealing  a  ride  uj)ou  a  freight 
train  upon  the  Central  Railroad  of  New  Jersey,  on  the  evening  of  .lune 
19,  1874.  He  was  sitting  upon  the  platform  of  the  car,  with  hi>  feet 
upon  the  platform  of  the  next  (tar,  his  legs  extended.  The  train  slacking 
up  at  a  station,  before  he  had  time  to  bend  his  knees,  the  car;*  caiu<^ 
together  and  pushed  the  head  of  the  left  tibia  uj)wards  uj)on  the  femur. 

•'  I  saw  him  about  half  an  hour  after  the  accident,  and  found  a  n»ni- 
plete  dislocation  of  the  head  of  the  tibia,  with  the  patella  forwanl:*  ii|hhi 
the  femur.  The  leg  was  slightly  flexed,  and  shortene<l  two  and  a  hali 
inches.  I  succetnled  in  reducing  it  easily  without  assistance,  or  the  ii>e 
of  anjvsthetics,  by  grasping  the  leg  with  the  left  hand,  the  right  being 
in  the  popliteal  space,  making  moderate  extension  and  flexion,  ami  pres?- 
ing  upon  the  condyles  of  the  femur.  There  was  consideralde  swelling' 
and  inflammation,  but  they  yiehled  under  the  use  of  refrigerant  lotioni^ 
The  leg  was  kept  extended  for  three  weeks,  during  which  time  he  >ui' 
fered  no  pain  whatever.  At  the  end  of  two  weeks  I  began  the  UiH"*^' 
passive  motion,  cautiously,  and  after  three  weeks  I  allowed  him  to  l>egin 
to  walk,  wearing  a  firm  elastic  knee-cap.  July  22d,  when  I  tet  .*a' 
him,  he  walked  with  a  very  slight  halt,  and  could  bend  the  knee  ah<>"^ 
25°,  and  was  still  improving." 
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§  3.  DhlocationB  of  the  Head  of  the  Tibia  Ontwards. 

Occasionally,  owing  to  a  violent  wrench  of  the  knee-joint,  the  lateral 
igaments  upon  one  side  or  the  other  are  ruptured,  and  consequently  the 
oint  surfaces  separate  somewhat  from  each  other;  or  when  the  limb  is 
noved,  the  head  of  the  tibia  may  slide  a  little  forwards  or  backwards,  or 
:o  either  side.  These  are  not  properly  examples  of  subluxation ;  nor 
(hould  we  consider  as  belonging  to  this  class  the  accident  originally  de- 
jcribed  by  Mr.  Hey  as  an  "  internal  derangement  of  the  knee-joint,"  but 
p^hich  also  by  some  writers  has  been  termed  "  a  subluxation  of  the  knee." 
Of  this  latter  accident  I  will  take  occasion  hereafter  to  speak  a  little 
more  particularly. 

In  subluxation,  properly  so  called,  if  the  direction  of  the  dislocation  is 
>utwards,  the  outer  condyle  of  the  femur  rests  upon  the  inner  articu- 
lating surface  of  the  tibia,  and  if  the  direction  of  the  dislocation  is  inwards, 
the  inner  condyle  of  the  femur  rests  upon  the  outer  articulating  surface 
3f  the  tibia. 

The  signs  which  characterize  this  accident  are  such  as  cannot  easily 
be  mistaken.  The  limb  is  not  shortened,  nor  is  there  anything  espe- 
cially diagnostic  in  its  position,  since  it  has  been  found  to  be  sometimes 
Bexed,  and  at  other  times  straight ;  but  the  strong  lateral  projections 
made  by  the  inner  condyle  of  the  femur  on  the  one  hand,  and  by  the 
beads  of  the  tibia  and  fibula  on  the  other,  cannot  fail  to  inform  us  as  to 
the  true  nature  of  the  accident. 

The  treatment  will  not  differ  essentially  from  that  which  has  already 
been  recommended  in  dislocation  of  the  tibia  backwards  or  forwards.  If 
any  other  expedients  can  prove  useful,  they  must  be 
left  to  the  judgment  of  the  surgeon  whenever  the 
exigencies  of  the  case  shall  demand  them. 

1  have  already  mentioned  the  case  of  N.  Smith, 
who,  in  consequence  of  a  fall  from  a  window,  had 
a  dislocation  of  the  right  femur,  tibia,  and  patella. 
The  tibia  was  subluxated  outwards,  and  the  leg  was 
partially  flexed  upon  the  thigh,  with  the  toes  everted. 
By  moderate  extension,  made  with  my  own  hands, 
united  with  alternate  flexion  and  extension,  the  bone 
was  easily  and  promptly  restored  to  its  place.  Hav- 
ing reduced  the  femur  also,  the  limb  was  laid  over  a 
gently  inclined  plane  made  of  pillows ;  and  cloths 
moistened  with  cool  water  were  kept  constantly 
applied  to  the  knee  for  many  days,  Very  little 
swelling  followed  the  accident,  and  his  recovery  was 
rapid  and  complete. 

A  man  was  received  into  the  North  London  Hos- 
pital, with  a  partial  dislocation  of  the  tibia  outwards, 
and  although  the  knee  was  much  swollen,  the  nature 
of  the  injury  was  easily  determined.  The  knee  was 
immovable,  and  the  toes  turned  outwards.  Mr.  Hailam,  the  house  surgeon, 
reduced  it  by  extension  and  counter-extension  made  with  his  own  hands.* 


Fio.  367. 


Subluxatioii  of  the  head 
of  the  tibia  outwards. 


Hallaiii.  Anicr.  .Tourn.  Med.  Sci.,  vol.  xix.  p.  261. 
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Mr.  Pitt  records  a  similar  case  in  a  young  lady,  produced  liy  « 
down  a  flight  of  stairs.  It  wa?*  roduced  emWy  by  extension  imd  roantcr- 
extension,  Inllamnuaion  followt^l,  hut  it  was  finally  contrdllml,  nn«l*h<f 
regained  the  use  of  her  limbs.' 

In  one  case  of  sublyxation,  menticjned  by  Sir  Astley  CcH>f>er^  and  in  %i 
second  reconled  by  Bransby  Cooper,  the  rei^overy  of  the  fuiictiouH  of  the  j 
joint  did  not  seem  to  have  been  so  rapid;  the  joint  remaining  ufif*Uihlc 
and  tender  for  a  long  time  afterwards.* 


Fia   mS. 


§  4.  Dislocations  of  the  Head  of  the  Tibia  Inwardi. 

There  i^  nothing  peculiar  in  either  the  signs,  conditions^  or  freatioeot  1 
of  this  accident,  us  distinguished  from  a  dislocatiuu  oatwards,  to  rleoiaiid  j 
of  me  a  .Hpeeiul  con^ideratiorK 

Sir  Astley  ( 'oojier  ha.^  mcutionetl  two  eases  of  subluxation  inward;*,  xuti ' 
Mr.  B.  Cooper  has  adfled  to  these  a  third.     Sir  Asitley  remarks  Uial  in 
the  firnt  accident,  the  only  one  indee<l  which  he  h»A  | 
himself  ever  seen,  he  was  struck  with  three  circinn- 
stances  :   first,  the  great  deformity  of  the  knee  frum  I 
tlie  projeetioM  of  the  tibia ;   second,  the  ease  with 
which  tlie  bone  wiis  re<luce<l  by  direi*t  extension :  iiDd 
third,  by  the  little  inllammation  which  followed.   7h» 
second  case  of  vvhicli  Sir  Astley  speak**  wmB  comiuu* 
nicated  to  him  by  a  Mr.  Richards.      In  this  caaetiie] 
fittulu  wjLs  also  broken,  and  the  reducti*>n  was  accom- 
plished only  after  extension  had  been  mnile  by  s^xbnl  \ 
persaus  for  half  an  hour.     The  limb  becume  exc»- 
sively  swollen,  and  remaineti  so  for  many  weeks 
Eighteen  months  after  the  accident  the  knee  con- 
tinued somewhat  stiff,  and  there  was  an   unnattiral 
lateral  motion  in  the  jctint,  from  the  injury  whicli 
the  ligamuTits  had  sustained.     The  patient  referred 
U*  by  liransby  Cooper  had  met  with  tlie  iwu^idcnt  bj 
a  fsdl  iifion  the  foot,  witli  liis  leg  bent   under  him 'J 
ami  a  tellow-workman  had  reduced  the  bone  by  ex- 
tension and  pressure.     Mr.  Cocjper  thinks  tliat  not 
only  the  intertial  lateral  ligament  was  torn,  but  sdcio 
some  fibres  of  the  vastus  exteruus  and  the  crueisil  ligaments,      Violeal 
inHammation  ensued,  which  did  m>t  permit  hitn  to  leave  the  liostdtal  until 
after  about  two  weeks,^     Fergossou  lias  se«ni  two  examples  of  unreduced 
subluxation  inwards,  in  both  of  which  the  patients  had  regained  tiselal 
limbs/ 

Malgaigne  mentions  that  Boyer,  Costallat,  and  Key  had  each  seen  oiw 
similar  example;  and  he  also  enumerates  two  additional  ai^es  of  com- 
plete dislocation  attended  with  a  protrusion  of  the  bone  through  an  ex- 
terna!  woun<l;  in  both  of  which  tlie  reduction  was  easily  effected  and  th« 
patients  recovered .^ 


SublaxRtion  of  the  beHd 
or  tbe  tibiti  inwards. 


*  Pitt,  Ibid.»  vol.  xxxl  p.  4U5. 

'  B.  On>p«r'B  ed.  of  Sir  Ar^tk^,  op.  eit.,  pp   111-13. 

*  Fergusson,  op.  tit  ,  p,  284. '  *  Malgiilgae,  op.  cit 
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§  5  Dislocations  of  the  Head  of  the  Tibia  Backwards  and  Outwards. 

In  June,  1858,  Henry  J.,  of  Dausville,  N.  Y.,  aet.  24,  was  thrown  by 
GUI  enraged  bull,  and  his  left  leg,  being  caught  under  the  knee  by  the 
horns,  was  twisted  violently.  Drs.  Prior,  of  Dansville,  and  Batton,  of 
Burns,  were  called,  and  found  the  left  knee  completely  dislocated;  the 
tibia  being  displaced  backwards  beyond  the  condyles  of  the  femur,  and 
also  a  little  outwards.  The  foot  and  leg  were  inclined  outwards.  With 
the  assistance  of  four  men,  extension  and  counter-extension  were  made 
in  the  line  of  the  axis  of  the  limb,  and  the  reduction  was  easily  accom- 
plished. Pasteboard  splints,  bandages,  etc.,  were  applied  to  maintain 
the  bones  in  place;  but  the  swelling  came  on  rapidly,  and  in  the  evening 
these  dressings  were  removed.  The  limb  was  now  laid  over  a  double- 
inclined  plane  carefully  padded,  in  order  to  press  the  upper  end  of  the 
tibia  forwards,  as  it  manifested  a  constant  inclination  to  become  displaced 
backwards.  This  apparatus  was  employed  six  weeks,  with  the  exception 
of  two  or  three  days,  during  which  the  limb  was  laid  upon  pillows,  but 
as  the  pillows  did  not  suflSciently  support  the  back  of  the  tibia,  the 
double-inclined  plane  was  resumed.  After  the  removal  of  the  plane, 
during  seven  weeks  longer,  an  angular  splint  was  kept  closely  applied  to 
the  back  of  the  limb. 

Seven  months  after  the  accident,  on  the  23<1  of  January,  1854,  Dr. 
Robinson,  of  Homellsville,  brought  the  gentleman  to  me.  I  found  the 
bones  displaced  backwards  about  three-quarters  of  an  inch,  and  half  an 
inch  outwards,  or  to  the  fibular  side.  This  was  the  position  of  the 
bones  when  he  was  sitting  with  his  leg  bent  at  a  right  angle  with  the 
thigh,  but  when  he  stood  erect  and  bore  some  weight  upon  the  foot,  the 
outward  displacement  ceased,  and  the  backward  displacement  only  re- 
mained. It  was  very  easy,  however,  in  whatever  position  the  leg  might 
be,  to  push  the  bones  forwards  by  the  hands  until  nearly  all  deformity 
had  disappeared.  He  could  flex  the  leg  to  a  right  angle  with  the  thigh, 
and  straighten  it  completely,  but  he  could  not  lift  the  foot  and  leg  from 
the  floor  while  sitting  with  his  limb  extendeil  in  front  of  him.  He  was 
unable  to  bear  sufficient  weight  upon  his  foot  to  use  it  at  all  in  progres- 
sion, on  account  of  the  inability  to  fix  and  steady  the  limb,  but  not  on 
account  of  any  pain  or  soreness  which  it  occasioned. 

It  was  very  plain  that  the  surgeons  were  not  in  fault  for  this  unfor- 
tunate condition;  indeed,  they  seem  to  have  exercised  throughout  great 
ingenuity  and  skill  in  its  management. 

I  directed  the  young  man  to  Mr.  John  C.  Seiffert,  of  Buffalo,  a  very 
ingenious  instrument-maker,  who  has  since  succeeded,  I  learn,  in  adapting 
to  nis  knee  a  mechanical  contrivance  which  enables  him  to  walk  quite  well. 

Thomas  Wells,  of  Columbia,  South  Corolina,  has  described  a  similar 
accident,  the  tibia  being  dislocated  outwards  and  backwards,  which  ter- 
minated fatally  on  the  fourth  day  in  consequence  mainly  of  exposure, 
intemperance,  and  neglect  to  apply  for  surgical  aid.  The  bones  were 
never  reduced,  and  the  autopsy  disclosed  also  a  fracture  of  the  internal 
condyle  of  the  femur.* 

»  Wells,  Amer.  .Joiirn.  Med.  Sci.,  vol.  x.  p.  25,  May,  1882. 
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§  6.  Bislocatioiu  of  die  Head  of  the  Tibia  Forwards  and  OntwanU. 

Duviv'rcn*  in  1828,  treated  an  oflScer  who  had  fallen  Tmm  h}n  hor«^ 

causing  a  di^lcHmtioTi  of  the  tibia  forwards  and  oiUwanis,  ^  ^  :. 

eomjmnied  with  a  shortcniog  of  six  inches.     Reduction  wn-  i. 

at  the  end  of  a  year  the  luotiona  of  tlie  joint  were  only  pnrtintly  reatni 
In  a  c^i^e  reported  by  Wathcn*  the  reduction  was  easily  effected, 
infliuuriiatinn  of  the  joint  ensued,  and  the  cure  tot»k  place  with  fiT 
anchyloais. 


§  7«  Dislocations  of  the  Head  of  the  Tibia  Forwards  and  Inwards. 


M.  J-  rioijiict'  met  with  an  example  of  simple  complete 
the  head  of  the  tibia  tbrward.^  and  inward.s,  whicli  bad  exi 
and  upon  which  the  patient   could  bear  the  weight  of  hit*  b(j«lv.     Tl 
latter  circuiD stance  led  Malgaigne  to  express  a  doubt  a8   to  nh^ihrr 
might  not  have  been  only  a  .subluxation  ;  a  supposition,  however, 
cannot  be  entertained  if  ChKjuet  wa«  correct  in  flaying  that  the  limb 
shortened  one  inch  and  a  half,     Gerdy*  met  with  a  c^ise  of  comply 
dislocation,  tlie  limb  being  shortened  half  an  inch*  slightly  tiexed,  m*\ 
i m mob i  le,    T h e  po pi i teal  a rtery  wa^^  com  pressed,    R  ed  u ct  ion  having  I 
effected,  the  patient  whb  able  on  the  twenty-first  day  to  walk  very  ea«il] 

In  a  case  reportal  by  Sir  Astley  Cooper  the  dislocation   wait  acci] 
panied  with  a  tearing  of  the  integuments,  and  the  limb  W5»8  amput 


Disi*ection 
capsule  and 


Thil 
ate«| 


lisclosed  a  large  lacenition  of  the  vastus  ext<*rnus,  and  of  th^ 


ligaments  posteriorly.     The  lateral  and  crucial  ligamenti 
were  unbroken. 

In  a  eiLse  seen  by  Malgaigue*  the  displacement  was  incomplete. 

W.  Mulligan"  reports*  a  C4ise  of  complete  dislocsition  in  the  pei^in  of  I 
uian  2<i  ycnrs  old  cause<l  by  a  direct  blow  upon  the  anterior  and  inte 
[jart  of  the  thigh.     The  injury  schemed  simple*  and  the  integuments  wc 
intact.      Reduction  was  effected  easily  by  flexion,  but  it  was  then  notio 
that  arterial  pulsations  in  the  foot  had  ceasetl,  and  a  little  later  the  ad 
pearance  of  gangrene  in  this  portion  of  the  limb  rendered!  (unptitatio 
nciressary. 

Tnatmi'nt' — Malgaigne  says  '*  the  dislocation  may  be  n*<iiiced 
direct  extension,  as  in  the  case  of  outward  dislocations,  but  it  m^x  I 
found  a  little  mort-  difficult :  Gerdy  employed  three  as^istant^,  but  1 
ployed  only  two.  The  pressure  applied  to  the  tibia  by  resting  tiie  fema 
upon  the  knee,  did  not  prove  to  be  sufBcient,"  and  it  becnmo  neeeSsHnry  1 
employ  a  more  scdid  resistance,  aufl  to  substitute  a  block  of  wood  for  i " 
operator's  knt^e.  It  will  t»e  remembered  that  Genly's  case  whs  a  comple 
dislocjition,  while  Malgaigne's  wjis  incoin])lete. 

Sir  Astlcy  experienced  great  tliffieulty  in  the  reduction  ;   untl  the  i 
location  having  at  once  been  reproduced,  amputation  wa^  pnictisedp 

^  DuvSvir-r,  M«Ifi:His:n'%  fmm  Arch.  G6n.  de  M6d.,  1829,  l,  2a.  p.  2^2- 

«  Wuthen,  F.-insMtl  tmui  Med,  Times  and  flnii.,  Nov,  28,  1875L  ^ 

*  (;io<}ut*l,  Die   do  Med.,  Art,  Geiinii. 

*  Genly,  Arch.  Gen,  de  Med.,  I«8/>,  t.  18,  p.  IfiS. 

*  Miili^nigtie,  iif>   dt.»  vol.  li,  p,  959. 

*  Mulliuan.  Mrd    Pr«^-**  and  Circukr,  Sept.  16,  1876 
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§  8.  DislocatioiiB  of  the  Head  of  the  Tibia  by  Eotation. 

Rotation  sometimes  accompanies  either  of  the  preceding  dislocations ; 
but  I  speak  now  of  examples  in  which  the  dislocation  is  by  rotation 
alone.     Malgaigne^  has  cited  the  following  examples : 

In  the  case  of  Dubreuil,^  which  was  presented  in  the  service  of  Mal- 
gai^ne  himself,  the  leg  was  extended  and  rotated  outwards  until  the  head 
of  the  fibula  projected  in  the  popliteal  space,  and  the  patella,  dragged  by 
the  tibia,  was  completely  dislocated  outwards.  The  dislocation  was  re- 
duced two  hours  after  the  accident  by  a  single  assistant,  who,  grasping 
the  upper  portion  of  the  leg  with  both  hands,  made  slight  traction  and 
then  rotated  the  limb  from  without  inwards.  Nineteen  months  after  the 
accident  the  knee  was  stiff,  painful,  and  incapable  of  supporting  the  body. 

Boursier,*  of  Bordeaux,  published  an  example  of  this  form  of  dislocation 
which  occurred  in  a  person  aet.  19.  When  admitted  to  the  hospital  the  leg 
was  slightly  flexed,  and  rotated  outwards.  There  was  no  discoloration 
or  swelling.  The  patella  was  lodged  upon  the  external  condyle.  At- 
tempts at  reduction  by  extension  and  rotation  were  unsuccessful ;  but  on 
placing  the  patient  under  the  influence  of  chloroform  the  reduction  was 
easily  effected  by  the  same  manoeuvres.  Codman  and  Petrequin  have 
each  reported  one  example  of  outward  rotation  seen  in  autopsies. 

Malgaigne  cites  also  a  case  reported  by  M.  Paris*  of  dislocation  by 
rotation  inwards,  the  internal  condyle  of  the  tibia  resting  behind  the 
internal  condyle  of  the  femur.  Reduction  was  easily  effected,  but  a 
chronic  arthritis  ensued. 

§  9.  Internal  Derangement  of  the  Knee-Joint. 

Syn. — **  Slipping  of  the  semilunar  fibro-cartilages  ;"  Hey.  "  Partial  dislocation  of 
the  thigh-bone  from  the  semilunar  cartilages ;"  Sir  Astley' Cooper.  **  Subluxation  of 
the  semilunar  cartilages;"  Malgaigne.  **  Subluxation  of  the  knee;"  Erichsen.  To 
these  I  think  it  proper  to  add,  as  giving  rise  to  the  same  class  of  symptoms,  **  Float- 
ing cartilages  in  the  knee-joint." 

I  hkve  already  expressed  the  opinion  that  this  accident  is  in  no  proper 
sense  a  subluxation  of  the  knee ;  and  I  should  not,  therefore,  think  it 
worth  while  to  make  any  farther  allusion  to  it,  were  it  not  necessary  in 
order  to  enable  the  student  of  surgery  to  distinguish  between  the  pheno- 
mena which  belong  to  it  and  those  which  belong  strictly  to  subluxation 
of  this  joint. 

Symptoms. — The  patient  is  suddenly  thrown  to  the  ground  while 
walking,  as  if  by  an  instantaneous  lass  of  power  in  the  affected  limb,  this 
loss  of  control  over  the  limb  being  accompanied  usually  with  sharp  pain, 
referred  to  the  region  of  the  knee-joint ;  or  he  trips  his  toe  against  some- 
thing in  his  path,  and  the  toes  becoming  everted,  the  leg  suddenly  gives 
way  under  him ;  in  some  cases  it  has  happened  when  the  patient  was 
turning  in  bed,  the  weight  of  the  bedclothes  hanging  upon  the  toes  so  as 

*  Malgaigne,  op.  cit.,  vol.  2,  p.  962. 

«  Dubrouil,  Arch.  Gen.  de  Mod  ,  1852,  t.  30,  p.  152. 

*  Boursier,  Journ.  de  Med.,  Bordeaux,  Dec.  :^1,  1882,  p.  225. 

*  Paris,  Malgaigne,  from  Rev.  Mod.  Chir.,  vol   12,  p.  174. 
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*to  occri.sion  a  strain  iiinl  rotation  outwards  at  the  knee-joiDl,  or  it  fd 
upon  M  subluxation  of  the  joint,  ns  in  one  example  which  I  shall  pre 
relatu  ;  or  it  may  result  fVom  forced  flexion  of  the  knee. 

If  the  patient  is  walking  wlien  the  accident  takes  place,  und  be  &II1 
to  the  ground,  he  finds  himi^ielf  unable  to  move  the  Hnib,  or  U>  stand  uptn 
it;  but  hy  manipulation  or  extension,  the  diffictilty  isi,  in  most  ea^es^  ; 
easily  overcome  iv^  it  occurred,  when  i inn led lately  the  luotions  of  the  Jmih 
become  free,  and  he  walks  off  as  if  nothin<i  had  haj>j>enetl. 

When  the  accident  hits  once  tnken  place,  it  is  afterwards  excee^lingljl 
liable  to  occur  from  very  slight  causes,  and  eventually  the  knee-ji^in 
becomes  tender  and  the  capsule  fills  with  synovia,  indicating  the  ex)»teD«| 
of  subacute  synovitis. 

A  yotin;^  nuin,  fnun   Colesville,  N.  Y*,  set.  23,  consulted  me,  on 
27th  of  (Jet.  1858,  in  relation  to  the  condition  of  his  kijet?*joiiit. 
stated  that  on  the  13th  of  August,  I80S,  while  standing  with  the  who 
weight  of  his  body  resting  upon  the  left  leg,  a  mate  struck  him  *m  1 
inside  of  the  lower  end  of  the  left  femur.     The  blow  was  made  with  1 
palm  of  the  hand,  but  with  sufUcient  force  to  throw  him  down.     It ' 
immediately  noticed  that  the   tibia  wshS  partially  dislocated   inwards 
the  knee-joint.    The  wliole  lower  part  of  the  limb  was  inclined  uiitwank 
A  person  ]>resent  in   the  room  seized  upon  the  foot  and  by  extensicii 
easily  brought  it  back  to  place;   the  bone  resuming  its  position  with  itft 
audible  snap.     After  this  he  continued  to  walk  about  until  ni^ht.     Ti 
days  after,  the  knee  liad  become  so  much  inflamed  that  he  wa*  oblij! 
to  take  to  his  bed,  on  which  he  wjis  coitfined  three  weeks,      finidti 
the  swelling  subsided,  and  in  about  five  weeks  after  the  accident  h«r  1 
gan  to  walk  on  cnitches.     (hi  the  23d  of  Sept.  he  vfus  walking  in  ^ 
store  without  crutches,  when  be  suddenly  felt  a  sensation  of  slippini;  i 
the  joint,  and  he  fell  to  the  floor  ms  if  he  had  been  trippe*!  up.     At  i"* 
time  when  he  called  upon  me,  this  had  happened  many  time?i,  bat  1 
never  been  attended  with  pain,     The  joint  was  filled  with   syoovia,  ^ 
tender,  yet  1  could  distinctly  feel  a  hard  body  just  to  the  inside  of 
ligamentum  patelhc,  and  which  moved  freely  under  I  he  finder. 

Prof.  Le  Fort^  has  described  this  accident  as  it  occurred  in  his  oK 
person,  in  consequence  of  a  forced  flexion  of  the  leg.  He  was  conjscin 
at  the  time  of  a  movement  in  the  joint  at  the  externaJ  part  of  the  rig 
knee,  and  when  he  arose  he  found  the  liiid>  fixed  in  the  position  of  flexi^i 
and  he  was  imly  enabled  to  stmighten  it  by  a  violent  niuscuhir  effort,  tl 
effort  being  accompanied  by  a  violent  pain,  and  a  very  loud  cmck,  »wj 
something  which  was  displaced  bad  resumed  its  place.  Im media td v  1 
pain  disap]>eared  and  the  motions  of  the  joint  were  restored.  For  scv<ji 
months  the  accident  wa5  repeated  w  lien  ever  the  knee  wa^  much  flexe 
the  phenomena  attending  the  displacement  being  in  each  case  the  i 
as  at  first,  he  liaving  alwiiys  a  distinct  recognition  of  the  movciueut^ 
displacement,  and  always  the  voluntary  straightening  of  tlie  limb  rvp 
duced  the  crack,  and  ciiused  tlie  pain  to  cease.  By  avoiding  the 
the  accident  ceaseil  to  occur ;  but  after  a  time  he  failed  to  exercise 
same  caution,  and  the  accident  again  occurred;  but  this   time  the 

1  Le  Fort,  Bull  Soe.  Chir.,  Paris,  1879»  July  2. 
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placement  of  the  cartilage  was  backwards  instead  of  fon^ards,  as  it  had 
been  previously,  and  the  straightening  of  the  limb  caused  an  atrocious 
pain,  which  lasted,  in  some  degree,  more  than  eight  days.  He  has  since 
then  exercised  the  same  caution  as  before  and  the  displacement  has  not 
recurred. 

Pathological  Anatomy, — The  same  class  of  symptoms,  with  only  very 
slight  modification,  belongs  probably  to  several  varieties  of  "  internal 
derangement  of  the  knee-joint  ;*'  and  first  it  will  be  remembered  that  the 
semilunar  cartilages  upon  which  the  margins  of  the  condyles  of  the  femur 
rest,  are  attached  to  the  tibia  by  several  ligaments ;  but  when,  from 
relaxation  or  a  violent  strain,  any  one  of  these  ligaments  becomes  elon- 
gated or  gives  way,  the  portion  of  cartilage  which  it  restrains  is  per- 
mitted to  become  partially  displaced,  and  by  interposing  its  thick  margin 
between  the  deeper  articulating  surfaces  the  bones  are  separated  and  the 
muscles  lose  their  control  over  the  joint ;  second,  these  ligaments  may 
not  only  yield,  but  a  fragment  of  one  of  the  cartilages  may  become  act- 
ually broken  off  from  the  main  portion ;  third,  the  femur  may  perhaps 
escape  behind  some  portion  of  an  interarticular  cartilage,  and  thus,  in- 
stead of  the  cartilage  placing  itself  between  the  joint  surfaces,  the  femur 
itself  may  have  thrust  it  into  this  position ;  fourth,  a  cartilage,  or  some 
portion  of  a  cartilage,  may  become  hypertrophied,  and  thus  give  rise  to 
the  symptoms  described;  fifth,  in  other  cases  still,  a  bony,  cartilaginous, 
fibrinous,  or  calcareous  growth  or  concretion  forming  within  the  joint, 
and,  if  originally  attacheil,  becoming  separated  from  the  capsule,  may 
move  about  more  or  less  freely,  and  give  rise  to  the  same  class  of  symp- 
toms which  I  have  (lescribe<l. 

This  last  variety  has  generally  been  describe<l  under  the  name  of 
"  floating  cartilages  \'  but  since  these  bodies  are  not  always  cartilagi- 
nous, and  especially  since  they  do  not  always  by  any  means  move  so 
freely  as  to  be  properly  designated  as  "floating,"  the  term  is  less  appro- 
priate than  that  originally  given  by  Hey,  and  which  I  have  chosen  to 
adopt. 

Treatment. — For  the  purpose  of  obtaining  immediate  relief,  it  is  gener- 
ally suflScient  to  flex  the  leg  completely  and  then  suddenly  extend  it,  or 
to  combine  this  motion  with  a  slight  twisting  or  rocking  of  the  knee-joint. 
Sometimes  this  experiment  has  to  be  repeated  several  times  before  it  is 
completely  successful,  and  in  a  few  instances  it  has  failed  altogether.  I 
think  I  must  have  met  with  ten  or  twelve  examples  in  the  course  of  my 
practice,  and  in  no  instance  has  the  sudden  flexion  and  extension  of  the 
limb  failed  to  overcome  the  difficulty. 

As  to  the  question  of  subsequent  treatment,  especially  as  to  whether 
it  is  proper  to  attempt  extirpation  of  the  cartilages  when  they  are  found 
to  be  actually  floating,  or  to  make  any  other  surgical  interference,  I 
prefer  to  leave  its  considenition  to  those  genenil  treatises  upon  surgery 
where  it  more  properly  belongs. 
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CHAPTER  XX. 

DISLOCATIONS  OF  THE  LOWER  END  OF  THE  TIBIA 

(TIBIO-TAR8AL). 

%H. — '^Dislocationi  of  the  anklejoint;  *'  Cheliufi  and  otlierf. 

The  tibia  may  be  dtslociifced  nt  its  lower  end  in  four  directions;  namelft] 
in  wank,  outwards*,  forwards,  and  backwards.  Most  of  these  diitlocatiiniil 
conipiicMte  tlieui8elve8  with  fractures  of  the  fibuhi  or  of  the  tibt;i,  or  witltj 
fi-aotures  of  both  bone^^. 

Dupuytren,  Malgsiigrje,  and  a  few  other  surgeons  have  re[)oried  ex-J 
amp!es  also  of  dislocations  forwarrls  and  inwards. 

Boy er,  with  a  majority  of  the  French  writers,  and  several  Eni:' 
Gennan  8urgei>ns,  spetik  of  these  dislocations  as  belonging  to  i\  • 
consequently  the  outwiinl  dislocation  of  Boyer  is  the  inward  difiiocanon 
of  Sir  Astley  Cooper,  Malgaigne,  myself,  and  others^  who  prefer  to  r^, 
gard  the  tibia  as  the  bone  dislocated. 


Fig.  369, 


§  1.  DiBlocations  of  the  Lower  End  of  the  Tibia  Inwards. 

.'^yn,^"  lawiird   tjbio-tarsal   liixjitions; '^  Mwlgftigne.     '' Di»1ociit.ion«  of  the  flo«l1 

outwards ;  "  Bojer  unci  others. 

Causes. — This  dislocation  is  iiccasioned  generally  by  a  fall  trim  i 
height,  upon  the  bottom  of  the  foot,  the  foot  receiving  at   the 
moment  a  sufficient  inclination  outwards  to  determine  the  main   force  of 
the  impulse  towjinl  tlie  inner  side  of  the  ankle.     It  may  be  product 
also  by  a  blow  received  ilireetly  upon  the  out^^ide  of  the  leg  jii^t  aboTtJ 
the  ankle,  or  by  a  violent  twist  or  wrench  of  the  foot  outwards. 

Pathological  Anatom}/.*^!  have  already,  in  the  chapter  au   fmcttira] 
of  the  fibula,  stated  my  opinion  that  a  large  majority  of  thoisc  accidcnU] 

Avhich  have  been  calle<l  tnwiundj 
and  outward  diBJocsitions  *if  the  I 
tibia,  were  merely  examples  ofl 
lateml  rotation  of  the  astniga- 
lus  within  the  half  ginglymoidJ 
and  half  orbicular  socket  fornK-dl 
by  the  lower  extremities  of  tbof 
tibia  and  fibula;  and  that  triwl 
dislocations,  either  partial  or! 
complete,  ai-e  at  this  joint  and] 
in  these  directions  very 
occurrences.  I  sltall  continue,  1 
however,  in  accordance  with  theJ 
general  practice  of  writens.  taj 

DiBlocatbfi  *.f  the  lower  tndlot  the  tibia  inwarda      ^'^^^    ^'*^°^  »^"  dislocations,  whe-^ 

ffoot  ttinied  outwardi),   (Pott's  fracture,)         ther  the  astragahiB   Simply  ro- 
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»te8  on  its  axis,  or  is  displaced  laterally  and  horizontally  from  the 
:ibia. 

In  the  most  common  form  of  the  accident,  then,  when  the  foot  is  vio- 
lently twisted  outwards,  the  astragalus  becomes  tilted  upon  its  outer  and 
upper  margin  in  such  a  way  that  this  margin  slides  inwards  and  places 
itself  underneath  the  middle  portion  of  the  lower  articulating  surface  of 
the  tibia ;  its  upper  and  inner  margin  descends  toward  the  extremity  of 
the  malleolus  internus,  and  the  outer  surface  of  the  astragalus  presents 
obliquely  upwards  and  outwards,  instead  of  directly  outwards  as  it  would 
do  in  its  natural  position.  This  cannot  occur  without  a  rupture  of  the 
internal  tibio-tarsal  ligaments,  or  a  fracture  of  the  malleolus  internus,  or 
both ;  indeed,  a  fracture  of  the  internal  malleolus  is  a  very  common  cir- 
cumstance in  connection  with  this  form  of  dislocation.  Much  more  fre- 
quently, however,  the  fibula  itself  gives  way  at  a  point  within  from  two 
to  five  inches  of  its  lower  extremity;  or  sometimes  the  fracture  in  the 
fibula  occurs  through  that  portion  which  forms  the  malleolus  extemus. 
For  more  particular  information  as  to  the  causes  and  relative  frequency  of 
these  fractures,  I  refer  the  reader  to  the  chapter  on  fractures  of  the  fibula. 

Rarely  it  happens  that,  instead  of  this  lateral  rotation  of  the  astrag- 
alus, there  occurs  a  true  lateral  displacement  of  the  tibia  inwards  upon 
the  astragalus,  and  the  outer  portion  of  the  lower  articulating  surface 
of  the  tibia  comes  to  rest  upon  the  inner  portion  of  the  upper  articu- 
lating surface  of  the  astragalus;  or  it  may  slide  completely  off  in  the 
same  direction ;  a  result  which  is  usually  attended  with  a  laceration  of 
the  muscles  and  integuments,  converting  the  accident  into  a  compound 
dislocation.  In  some  cases  this  extreme  displacement  occurs  without 
such  laceration. 

In  this  form  of  the  accident,  the  true  lateral  dislocation,  the  fibula  may 
remain  unbroken  and  undisturbed,  the  tibia  merely  having  become  dis- 
placed inwards;  or  the  fibula  may  give  way  also  above  the  articulation, 
while  the  malleolus  internus,  and  the  internal  lateral  ligaments,  are 
equally  liable  to  rupture  as  in  the  other  form  of  the  accident. 

Sometimes,  in  ad<lition  to  these  complications,  the  lower  end  of  the 
tibia  is  found  to  be  broken  obliquely  upwards  and  outwards  from  the 
articulating  surface,  leaving  that  fragment  attached  to  the  fibula  which 
corresponds  to  the  inferior  peroneo-tibial  articulation. 

St/mptoms. — The  foot  is  more  or  less  violently  abducted,  the  sole  of 
the  foot  presenting  downwards  and  outwards  instead  of  directly  down- 
wards ;  the  malleolus  internus  projects  strongly  at  the  inner  side  of  the 
joint ;  and  at  the  outer  side  there  is  a  corresponding  depression,  gener- 
ally most  marked  a  little  above  the  articulation  near  the  point  of  frac- 
ture in  the  fibula.  The  pain  is  very  great,  and  the  foot  is  immovably 
fixed  so  far  as  the  volition  of  the  patient  can  detennine  motion,  but  the 
surgeon  can  generally  move  it  pretty  freely,  yet  not  without  causing  a 
great  increase  of  the  pain.  When  the  dislocation  is  complete,  and  the 
fibula  is  also  broken,  the  limb  becomes  slightly  shortened. 

Treatment, — When  the  accident  is  of  the  nature  of  a  simple  rotation 
of  the  astragalus  upon  its  axis,  the  reduction  is  often  accomplished  with 
the  greatest  ease  by  seizing  upon  the  foot  and  forcibly  adducting  it. 
Not  unfre^iuently  the  patient  himself,  or  some  other  person    who   is 
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TIBIA. 


prest^nt,  has  effected  the  reduction  before  tlie  surgeon  b  call^jii  ia 
other  caees,  and  eHpeeially  w!ien  it  partakes  of  the  nature  of  a  inie  di*- 
location,  n)uch  difficulty  i§  sometimes  experienced  in  the  reduclion.    The 


Via.  370. 


mm,0^ 


Bii1o««tion  of  tbe  lower  end  of  the  tibia  inwarde  (foot  ttirn«d  oultr»rdt>«* 

surges »n  ouglit  then  to  flex  the  !e^  upon  the  thigli,  in  order  to  rt'hix  ilie 
gastroenemii  mut^eles,  and  holding  the  foot  midway  between  flexion  and 
extension,  he  should  pitll  steadily  upon  it  witli  his  nwii  hands,  while  an 
assistant  makes  eoueter-ex tension  and  supports  the  limb  with  bis  hands. 
grasping  the  thigh  above  the  knee.  At  the  same  moment  lateral  pre^ 
sure  should  be  made  upon  the  projecting  bone  in  the  direction  of  the 
articulation.  It  is  of  some  use,  also,  oceasionally  to  flex  and  extend  the 
limb  mndenitely.  and  to  give  to  the  foot  a  gentle  rocking  motion.  If 
more  force  is  needtHl,  it  misy  be  applied  by  placing  the  limb  over  a  firm 
double-inclined  fraeturo-splint,  and  making  the  extension  by  the  aid  of* 
screw  attached  to  the  foot-board,  as  I  have  suggested  in  certain  ca«es 
of  dislocation  at  the  knee.  Or  we  may  emjjloy  the  pidleys  after  tie 
manner  represented  in  tfie  accompanying  drawing.  Fig,  -"^71, 

Charles  Saner,  aged  uhout  thirty  years,  while  carrying  a  weight  U|Mm 
his  shoulders,  on  the  »>th  of  May,  18,54,  slipped  upon  the  sidewalk, 
and  fell,  dislocating  the  left  tibia  inwards^  and  fracturing  tlie  fibula  four 
inches  from  its  lower  end.  I  was  in  attendance  smin  aher  the  siceitlfriit 
occurred,  and  found  the  tibia  projecting  inwards,  with  the  other  symp- 
toms usually  aeeompanying  a  simptle  rotution  of  the  astragalus  ujMm  its 
axis.  Seizing  the  foot  with  my  hands  nnd  flexing  the  leg,  while  an 
assistant  held  up  the  thigh  and  made  counter-extension,  I  'had  scarcelr 
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b^un  to  pull  upon  the  foot  before  the  reduction  was  effected.  Dupuy- 
tren*8  splint  was  at  once  applied,  and  the  subsequent  inflammation  was 
80  trivial  as  scarcely  to  deserve  notice.  In  six  weeks  the  limb  was 
sound,  and  free  from  all  anchylosis. 

•    Fig.  371. 


In  my  report  on  dislocations,  made  to  the  New  York  State  Medical 
Society  for  the  year  1855,  I  have  mentioned  twelve  similar  examples, 
in  addition  to  some  examples  of  compound  dislocations,  all  of  which 
were  easily  reduced,  but  the  results  were  not  always  so  favorable. 

If,  as  rarely  happens,  the  tibia  is  broken  obliquely  into  the  joint, 
the  complete  reduction  of  the  dislocated  tibia  may  be  found  impossible, 
owing  to  the  obstacle  presented  by  the  displaced  fragment. 

The  following  I  am  disposed  to  regard  as  examples  of  dislocation  ac- 
companied with  fracture  of  the  tibia  within  the  articulation  : 

Brockway,  of  Cortland,  N.  Y.,  age<l  about  twenty-seven  years,  con- 
sulted me,  at  my  office,  a  few  years  since,  in  relation  to  the  condition  of 
his  foot.  I  found  the  tibia  dislocate<l  inwards,  and  projecting  more 
than  an  incli  beyond  the  astragalus ;  the  sole  was  turned  outwards, 
compelling  him  to  walk  upon  the  inside  of  liis  foot  ;the  fibula  was  bent 
inwards  against  the  tibia,  at  a  point  about  four  inches  above  the  ankle, 
which  seemed  to  liave  been  the  seat  of  fracture  of  this  bone.  He  stated 
to  me,  that  immediately  after  the  receipt  of  the  injury,  wliich  was  occa- 
sioned by  a  fall  from  a  height  ui)ou  tlie  bottom  of  his  foot,  he  had  con- 
sulted a  surgeon.  Dr.  A.  B.  Shipman,  of  Cortland,  and  that  although 
Dr.  Shipman  made  repeate<l  and  violent  efforts  to  effect  the  reduction, 
he  had  been  una])lo  to  do  so.  Indeed,  the  bone  had  never  been  removed 
from  the  positio!i  in  which  it  was  at  first  place<l. 

J.  Borland,  of  Erie  Co.,  N.  Y.,  ivt.  31,  fell  under  a  rolling  log,  and 
dislocated  his  left  ti]>ia  inwards,  breaking  off  the  internal  malleolus, 
and  fmctiiriiig  the  filinla  four  inches  from  its  lower  end.  Dr.  Sweet- 
land,  an  ol<l  and  experienced  practitioner,  wiu*  immediately  called,  who, 
with  another  surgeon,  failed,  after  repeated  efforts,  to  re<luce  the  dislo- 
cation. I  saw  the  j)atient,  in  consultation  with  these  gentlemen,  twenty- 
four   hours   after    the  accident.      The   foot  and    ankle  were  somewhat 
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swollen  and  discolored.  The  lower  end  of  the  tibia  projected  so  fiur 
inwards  as  to  threaten  a  rupture  of  the  skin :  the  foot  was  strongly 
everted.  We  first  flexed  the  leg  upon  the  thigh,  and  made  extension 
with  our  hands,  in  the  manner  I  have  already  directed.  This  we  con- 
tinued several  minutes ;  finally  moving  the  limb  in  various  directions, 
and  adding  forcible  pressure  upon  the  iinside  of  the  projecting  tibi». 
We  then  placed  the  leg  over  a  double-inclined  plane,  and,  securing  it 
firmly  in  place,  we  attached  a  screw  to  the  foot  through  a  sandal  and 
gaiter,  and  while  the  leg  was  well  flexed  upon  the  thigh,  we  renewed 
the  extension  and  lateral  pressure.  This  was  continued,  with  the  appli- 
cation of  more  or  less  power,  during  half  an  hour,  meanwhile  changing 
the  position  of  the  limb  occasionally  by  varying  the  angle  of  the  splint 
Our  efforts  were  prolonged  in  all  more  than  one  hour,  when,  as  we  had 
made  no  impression  upon  the  bone,  and  the  patient  had  repeatedly  im- 
plored us  to  desist,  the  attempt  was  given  over.  The  end  of  the  tibia 
seemed  to  rest  partly  upon  the  astragalus,  and  the  extension  was  plainly 
all  that  was  demanded,  but  the  obstacle  was  beyond  doubt  within  the 
articulation,  or  rather  between  the  tibia  and  fibula. 

Four  weeks  after  the  accident,  Mr.  Borland  walked  on  crutches,  and 
during  a  year  he  was  compelled  to  use  a  cane,  but  since  that  time  a 
period  of  twelve  years,  he  walked  without  any  artificial  support.  For 
a  year  or  two  he  felt  a  yielding  in  his  ankle,  as  the  weight  of  his  body 
settled  upon  his  limb ;  but  this  gradually  ceased,  and  for  some  years 
past  he  has  walked  without  any  halt,  and  seems  to  step  as  firmly  tf 
before  the  accident.  The  foot  still  inclines  outwards ;  the  tibia  projects 
inwards  one  inch,  and  the  broken  ends  of  the  fibula  can  be  felt  resting 
against  the  tibia,  where  they  are  reunited. 

Not  long  since,  I  had  occasion  to  amputate  a  limb  for  a  compound 
dislocation  inwards,  at  the  angle-joint,  and  the  possibility  of  this  frat- 
ture  was  confirmed  by  the  dissection.  About  one-third  of  the  outer 
portion  of  the  articular  surface  was  broken  off  obliquely,  and  the  frag- 
ment was  lying  so  displaced  that  a  reduction  would  have  been  rendered 
impossible. 

Dr.  Townsend,  of  Boston,  has  reported  a  case  of  compound  dislo- 
cation, in  which  also  amputation  became  necessary  ;  and,  with  other 
injuries,  the  dissection  showed  a  fragment  from  the  outer  margin  of 
the  tibia,  one  inch  and  a  half  long,  and  one  inch  thick  at  its  widest 
part,  with  a  very  sharp  point,  displaced,  and  lying  almost  transversely 
over  the  astragalus.^ 

In  1842,  A.  Berard,^  in  order  to  effect  reduction,  divided  subcutane 
ously  the  tendo  Achillis,  and  at  the  same  time  the  peroneus  longus  and 
brevis. 

Valentin^  reports  a  case  of  dislocation  forwards  and  inwards,  which 
had  resisted  all  efforts.  Tractions  made  by  three  strong  assistants,  while 
the  patient  was  under  the  influence  of  chloroform,  and  at  two  difTerent 
days,  had  produced  no  result.  Valentin  divided  the  tendo  Achillis,  and 
was  then  able  to  reduce  the  dislocation  alone,  and  without  the  employ- 

*  Townsend,  Mass.  Hosp.  Rejx)rt8,  Boston  Med.  and  Surg.  .lourn.,  vol.  xxiiii  P- 
277. 

*  Bcrard,  The  Lancet,  1S44,  vol.  i.  p.  8. 

»  Valentin,  These  de  Stntsboiirg,  18(m,  Xo.  970;  Arch.  G^n.  de  Med.,  t.  1.  18**" 
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ment  of  excessive  strength.     The  patient  recovered  with  a  restoration  of 
the  natural  motion  of  the  foot. 

For  a  more  full  account  of  the  prognosis  and  the  general  manage- 
ment of  these  cases  subsequent  to  the  reduction,  I  beg  again  to  refer 
the  reader  to  the  chapter  on  fractures  of  the  fibula ;  and  for  my  views 
in  relation  to  the  treatment  of  compound  dislocations  of  the  ankle-joint,  I 
will  refer  also  to  the  chapter  on  compound  dislocation  of  the  long  bones. 


§  2.  Dislocations  of  the  Lower  End  of  the  Tibia  Outwards. 

Syn. — "Outward  tibio-tarsal  dislocation;"  Malgaigne.     "Dislocations  of  the  foot 
inwards,"  of  others. 

The  causes  are  the  same  or  similar  to  those  which  are  known  gen- 
erally to  produce  dislocations  inwards ;  only  that  the  force  of  the  con- 
cussion or  the  direction  of  the  rotation  must  have  been  reversed. 

The  external  lateral  ligaments,  peroneo-tarsal,  are  either  ruptured, 
or  the  lower  portion  of  the  fibula  gives  way,  or  both  of  these  cir- 
camstances  may  have  happened ; 

while  the  internal  malleolus  may  Fig.  372. 

also  yield  to  the  shock  and  to 
the  weight  of  the  body  now  rest- 
ing upon  it.  The  nature  of  the 
accident  may  vary  also  in  respect 
to  the  relative  position  of  the  ar- 
ticular surfaces;  the  astragalus 
may  simply  rotate  on  its  inner 
and  upper  margin,  or  the  tibia, 
with  the  fibula,  of  course,  may 
actually  slide  outwards  until  the 
lower  end  of  the  tibia  more  or 
less  completely  abandons  the 
upper  surface  of  the  astragalus. 

Th'eatment — The  modes  of  re- 
duction, and  the  general  princi- 
ples of  treatment,  will  not  differ 
from  those  which  I  have  men- 
tioned as  suitable  for  dislocations 
in  the  opposite  direction.  The 
examples  which  have  fallen  under 
my  observation  are  not  numer- 
ous, but  the  reduction  has  always 
been  easily  effected.  Thus,  a 
man,  aet.  21,  fell  from  a  scaffold- 
ing, alighting  upon  his  feet.  He 
says  that  his  left  foot  struck  the 
ground  obliquely,  and  upon  its 
outer  margin.  I  found  the  fibula 
projecting  very  strongly  out- 
wards, evidently  cjirrying  with 
it  the  tibia ;  the  malleolus  intemus  was  broken  off,  and  the  foot  forcibly 
turned  inwards.     Without  either  flexing  the  leg  upon  the  thigh  or  call- 


Dislocation  of  the  lower  end  of  the  tibia  oat- 
wards  (foot  turned  inwards). 
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ing  to  my  aid  any  degree  of  counter-extension  except  what  was  made  bv 
the  weight  of  the  body,  I  grasped  the  foot  and  drew  upon  it  gently, 
while  at  the  same  moment  I  rotated  the  foot  outwards.  Immediately  the 
bones  resumed  their  places. 

In  June  of  1846,  Henry  Wilson,  set.  88,  consulted  me  in  relation  to 
his  foot,  which  he  said  had  been  dislocated  four  weeks  before.  He  had 
fallen  upon  the  outside  of  his  foot  and  turned  it  suddenly  inwards,  8o 
that  when  he  looked  at  it  he  found  the  sole  presenting  toward  the  oppo- 
site side.  Seizing  upon  it  with  both  hands,  he  pressed  it  forcibly  out- 
wards, and  the  reduction  immediately  took  place  with  a  snap.  Very 
little  soreness  followed,  nor  was  he  confined  to  his  house  a  single  day. 
He  had  continued  to  walk  about  with  only  a  slight  halt  in  his  gait,  nor 
would  he  have  thought  it  necessary  to  consult  me  at  all  except  that  the 
tenderness  had  not  yet  disappeared.  He  was  not  aware  that  the  fibula 
had  been  broken  also,  until  I  called  his  attention  to  the  fact.  The  frac- 
ture had  taken  place  two  inches  above  the  ankle ;  and  although  it  was 
already  united,  the  depression  occasioned  by  its  having  fallen  in  some- 
what toward  the  tibia  was  very  plainly  felt  and  recognized. 

§  3.  Dislocations  of  the  Lower  End  of  the  Tibia  Forwarda. 

Syn. — **Forward  tibio-tarsal  luxations;"  Malgaigne.  "Dislocations  of  the  ft*^ 
backwards,"  of  others. 

Causes. — This  dislocation  may  be  produced  by  a  violent  extension  of 
the  foot  upon  the  leg ;  as,  for  example,  when,  the  foot  being  engaged 
under  a  piece  of  timber,  the  body  falls  backwards  to  the  ground :  nr  it 
may  be  ciiused  by  a  fall  upon  the  bottom  of  the  foot,  the  foot  resting  up»n 
a  slightly  inclined  plane.  It  may  be  caused  also  by  any  of  that  clas'i  of 
accidents  which  are  known  to  j)ro(luce  fractures  of  the  fibula  with  fracture 
of  the  malleolus  internus,  or  fracture  of  the  fibula  with  rupture  of  tije 
internal  lateral  ligament ;  for  example,  by  a  fall  upon  the  bottom  of  the 
foot,  or  upon  the  inside  of  the  sole,  followed  immediately  by  an  outward 
twist  of  the  foot.  In  these  cases  the  dislociition  of  the  foot  backwanU.  or. 
as  it  is  generally  found  to  be,  the  semiluxation,  may  be  consecutive  u}K»n 
the  accident,  and  the  result  only  of  contraction  of  the  gastrocneuiii.  h 
may,  therefore,  occur  immediately  after  the  fracture  ha-s  taken  place,  "r 
not  until  after  the  lapse  of  several  days. 

Pathological  Anatomy.  —  The  displacement  may  be  very  slight,  >•' 
that  the  end  of  the  tibia  is  only  a  little  advanced  upon  the  astragali^ ; 
or  it  may  be  such  that  the  tibia  rests  one-half  upon  the  naviculare  and 
one-half  upcm  the  astragalus,  or  it  may  even  desert  the  sustragalus  en- 
tirely. The  fibula  may  at  the  same  time  be  broken  at  any  point,  Imt  u 
is  generally  broken  two  or  tliree  inches  above  iti«  lower  extremity.  The 
malleolus  internus  is  also  sometimes  broken,  but  more  often  the  intenwl 
lateral  ligament  is  torn.  Still  more  rarely  a  fnicture  occurs  througli  tlie 
posterior  margin  of  the  articular  surface  of  the  tibia. 

Symptoms. — The  length  of  the  foot  in  fnmt  of  the  tibia  is  diminishe»L 
while  the  projection  of  the  heel  is  correspondingly  increjised ;  the  tt-e?* 
are  turned  downwards  and  the  heel  drawn  upwards,  and  fixe<l  in  this 
position  ;  the  end  of  the  tibia  may  generally  be  distinctly  felt  in  firoiit  uf 
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the  astragalus;  the  extensor  tendons  of  the  toes  are  sharply  defined, 
while  the  tendo  Achillis  is  curved  forwards,  and  tense. 

At  the  regular  meeting  of  the  New  York  Pathological  Society,  No- 
vember 22,  1866,  I  presented  a  specimen  obtained  from  the  dissecting- 
room  of  the  Bellevue  Hospital  College.  The  history  of  the  case  was 
unknown. 

Before  dissection,  the  foot  was  observed  to  be  turned  outwards,  and 
shortened  in  front  of  the  tibia,  while  there  was  a  corresponding  length- 
ening of  the  heel.  The  specimen,  after  dissection,  disclosed  a  fracture 
of  the  internal  malleolus  half  an  inch  above  its  lower  end,  and  a  fracture 
of  the  fibula  a  little  above  its  lower  end.  The  tibia  was  displaced  for- 
wards about  three-quarters  of  an  inch,  so  that  only  the  posterior  half  of 
Its  lower  end  rested  upon  the  articular  surface  of  the  astnigalus,  and  at 
the  point  of  contact  with  the  astragalus  a  new  socket  was  formed  in  the 
tibia,  concave  upwards,  half  an  inch  deep,  and  presenting  an  appearance 
as  if  the  posterior  lip  of  the  lower  end  of  the  tibia  had  been  broken  ofi* 
and  had  become  displaced  upwards.  It  was  supported  by  a  broad  but- 
tress of  bone.     It  is  not  certain,  however,  but  that  this  appearance  was 

Fig.  373  Fig.  374. 


Partial  dislocation  of  the  tibia  forwardf^,  Partial  dislocation  of  the  tibia  forwards, 

with  fractures  of  malleolus  internus,  and  with  fracture  of  the  malleolus  internus,  and 

fiboU.     Skeleton.  fibula. 

occasioned  solely  by  the  long-continued  pressure  of  the  tibia  upon  the 
astragalus  at  this  point.  The  fragments  of  the  malleolus  internus,  and 
the  lower  fragment  of  the  fibula,  remained  attached  to  their  upper  frag- 
ments and  to  the  two  sides  of  the  astragalus  in  their  normal  positions, 
consecjuently  each  fragment  was  inclined  downwards  and  backwards  at 
an  angle  of  45°.  The  lower  fragment  of  the  fibula  was  driven  upwards, 
also,  but  both  of  the  fractures  were  firmly  united.  This  .*<pecimen  is  now 
in  the  museum  of  the  Bellevue  Hospital  College. 

At  the  same  meeting  of  the  Pathological  Society  I  reported  the  case 
of  Marv  Conlan,  jet.  38,  admitted  to  Bellevue  Hospital,  November  13, 
1865,  having  been  thrown  three  days  before  from  a  street-car.  She 
could  give  no  account  of  the  manner  in  which  she  fell.  I  saw  her 
November  16th.  The  limb  was  then  much  swollen,  and  I  diagnosticated 
a  fracture  of  the  lower  en<l  of  the  fibula.     (It  had  been  supposed  to  be 
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a  mere  sprain  up  to  this  time.)  The  limb  was  directed  to  be  vel  with 
cool  water,  and  to  rest  upon  a  pillow.  From  this  time  I  looked  at  it 
occasionally,  to  see  whether  the  swelling  had  sufficiently  subsided  w 
warrant  the  application  of  a  splint.  November  20th  it  was  examiBed 
again  carefully  by  the  house  surgeon,  Dr.  Farrall,  but  no  displacement 
was  noticed.  November  23d  I  found  the  lower  end  of  the  tibia  dis- 
placed forwards,  and  ascertained,  also,  that  the  internal  maUeolus  «8 
broken  at  its  base.  The  dorsum  of  the  foot,  measuring  from  the  front  of 
the  tibia  to  the  end  of  the  great  toe,  was  shortened  half  an  inch.  The 
heel  was  lengthened. 

There  can  be  no  doubt  that  in  this  case  the  dislocation  occurred  sab- 
sequent  to  the  fracture,  and  that  it  was  caused  by  the  contraction  of 
the  gastrocnemii.  I  reduced  the  dislocation  a  day  or  two  later,  and 
maintained  it  in  position  by  the  method  which  I  shall  presently  describe. 

Dr.  Voss  reported  to  the  Society  a  similar  case  which  had  come 
under  his  notice,  and  Dr.  Buck  remarked  that  he  also  had  met  with 
such  examples.* 

In  May,  1878,  I  found  in  my  wards  at  Bellevue  an  old  subluxation  (rf 
this  character  in  the  person  of  Catharine  Brady,  aet.  30 ;  the  cause  of 
which  I  was  unable  to  ascertain  precisely. 

Dr.  Prince,  of  Illinois,  has  reported  a  case  of  this  character,  which, 
remaining  displaced,  led  to  a  prosecution  for  damages.  A  la<lT,  fft. 
40,  met  with  an  accident,  August  31,  1863,  which  resulted  in  a  fracture 
of  the  fibula  near  its  lower  end,  and  a  partial  dislocation  of  tlie  tibii 
forwards  to  the  extent  of  one  inch.  The  toes  were  not  pointed  down- 
wards, but  the  foot  had  its  natural  angle  with  the  leg.  Nearly  thn* 
months  after  the  accident.  Dr.  Prince,  assisted  by  two  other  surgti^ON 
broke  up  the  adhesions,  and  reduced  the  bones  to  their  natural  j)osition5.' 

Treatment. — The  reduction  is  to  be  attemptetl  by  flexing  the  leg  upon 
the  thigh,  and  making  extension  from  the  foot,  while,  at  the  same  mo- 
ment, pressure  is  made  upon  the  front  of  the  tibia  and  against  the  heel. 
When  the  bone  begins  to  slide  into  place,  the  foot  should  be  fomMy 
flexed  upon  the  leg.  A  slight  lateral  motion  or  rotation  in  either  direc- 
tion may  assist  in  restoring  the  bones  to  place. 

In  general,  the  dislocation  has  been  easily  reduced,  but  in  a  majoritv 
of  the  examples  recorded,  great  difliiculty  has  been  experienced  in  main- 
taining the  reduction  ;  and  in  a  few  cases  it  has  been  found  impossible !•> 
do  so. 

In  order  to  maintain  the  reduction,  the  leg,  flexed  uj)on  the  thijrh. 
may  be  laid  on  its  back  in  a  box  ;  and  the  foot  supported  firmly  against 
a  foot-piece  placed  at  a  right  angle  with  the  box.  In  this  position  the 
weight  of  the  leg  will  tend  somewhat  to  overcome  the  action  of  the  ma>- 
cles,  which  are  disposed  to  displace  the  foot  backwards.  Generally  it 
will  1)0  found  necessary  to  make  additional  pressure  directly  upon  thf 
front  of  the  leg  above  the  ankle;  which,  in  order  that  it  may  not  pro^f 
mischievous,  must  be  effected  with  some  soft  material,  and  must  be  ap- 

^  New  York  Joiirn.  Med  ,  April,  1806,  p.  40. 

*  Cincinnati   Journ.    Med.,  April,  1807,  p.  202.     See  also  TnddV  Cycl'»J>^i»  '* 
Anat.  and  Phys.;  Adams  «>n  Ankle-joint,  p.  IGO  et  seq. 
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plied  over  a  broad  surface.  Perhaps  nothing  will  better  answer  these 
indications  than  to  pass  a  cotton  band,  six  or  eight  inches  in  width, 
through  slits  or  mortises  in  the  sides  of  the  box  ;  these  slits  being  of  a 
width  equal  to  the  width  of  the  band,  and  placed  at  a  point  suflSciently 
below  the  level  of  the  spine  of  the  tibia,  so  that  when  the  band  is  made 
fiist  underneath  the  box,  it  shall  press  the  leg  firmly  backwards.  To 
prevent  the  heel  from  suflFering  in  consequence  of  this  pressure,  it  also 
should  be  supported,  or  suspended  by  another  band  passing  underneath 
the  heel  and  fastened  above  to  the  top  of  the  foot-board. 

The  plaster-of-Paris  dressing,  also,  answers  the  purpose  exceedingly 
well  in  these  cases  ;  indeed,  as  I  have  explained  more  fully  in  connection 
with  the  subject  of  Pott's  fracture,  I  must  regard  it  as  the  most  effective 
means  for  preventing  these  accidents,  as  sequences  of  this  fracture ;  and 
as  the  most  certain  means  for  retaining  the  bones  in  position  when,  the 
displacement  having  actually  occurred,  they  are  again  put  in  place. 

Dupuytren  relates  the  following  example  of  this  accident : 

Pierre  Froment,  xt  33,  was  carrying  a  heavy  weight  upon  his  back 
and  had  his  right  foot  in  advance,  when  by  accident  he  came  suddenly 
in  contact  with  a  beam  placed  across  his  path.  Under  the  fear  of  being 
precipitated  forwards,  he  made  a  sudden  effort  to  throw  his  body  back- 
wards, by  which  he  lost  his  balance,  and  fell  with  the  point  of  the  left 
foot  inclined  inwards  and  forwards,  and  his  whole  weight  was  thrown 
first  on  the  outer  side,  and  then  on  the  front  of  the  ankle-joint. 

On  examination,  the  leg  seemed  to  be  planted  upon  the  middle  of  the 
foot;  the  toes  were  directed  downwards  and  the  heel  drawn  up.  On 
the  instep  there  was  a  large  bony  prominence,  over  which  the  extensor 
tendons  of  the  toes  were  stretched  like  tense  cords.  Behind  the  joint 
was  a  deep  hollow,  at  the  bottom  of  which  the  tendo  Achillis  could  be 
felt  forming  a  tense,  resisting,  semicircular  cord,  with  its  concavity 
directed  backwards.  The  fibula  was  also  broken ;  the  lower  end  of  the 
lower  fragment  remaining  attached  to  the  foot,  while  the  upper  end  of 
the  same  fragment  was  carried  forwards  by  the  displacement  of  the  tibia, 
so  that  it  lay  nearly  horizontally,  with  its  broken  extremity  directed 
forwards. 

Dupuytren  directed  one  assistant  to  fix  the  leg,  and  a  second  to  make 
extension  from  the  foot,  while  Dupuytren  himself,  standing  on  the  outer 
side  of  the  limb,  forced  the  heel  forwards  and  the  tibia  backwards.  The 
first  attempt  succeeded  partially,  and  the  second  completed  the  reduction. 
The  limb  was  then  placed  in  the  apparatus  employed  by  this  surgeon  for 
a  fractured  fibula,  which  I  have  before  described,  and  laid  on  its  outer 
side  in  a  semiflexed  position.  The  patient  recovered  rapidly,  and  in 
little  more  than  a  month  he  wjis  able  to  walk.^ 

But  such  fortunate  results  have  not  usually  been  observed;  indeed, 
Dupuytren  encountered  much  more  serious  difficulties  in  two  other  cases 
which  came  under  his  own  notice,  one  of  which  he  has  himself  recorded. 
This  was  ii\  the  person  of  a  woman  aet.  48,  who  was  brought  to  I'Hotel 
Dieu  in  1815,  the  accident  having  just  happened  from  a  slip  in  going 
down  stairs.     The  fibula  was  broken,  and  also  a  fragment  was  broken 

'  Dupuytren,  Injuries  and  Dis.  of  Bones,  London  ed.,  p.  278. 
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{rom  the  tibia.  The  house  surgeon  reduced  the  bones,  and  placed  the 
limb  in  the  ordinary  apparatus  for  broken  legs ;  but  on  die  foliowingdiy 
Dupuy tren  found  them  redislocated,  and  laid  the  limb  on  his  own  splint 
but  the  pressure  requisite  to  keep  the  tibia  in  place  soon  induced  sloa^ 
ing,  ulceration,  and  abscesses,  and  after  four  months'  treatment,  during 
which  time  the  tibia  had  been  repeatedly  displaced,  she  left  the  hospital 
able  to  use  her  limb,  but  with  a  certain  amount  of  incurable  deformity.' 

Malgaigne  mentions  the  third  example  as  having  been  seen  by  himself 
in  Dupuytrcn's  service  in  1832,  in  which  case  the  attempt  to  maiotain 
the  reduction  by  a  tourniquet  resulted  in  gangrene  and  finally  the  detth 
of  the  patient.'  Earle  lost  a  patient  after  amputation  made  on  the  eighth 
day.  The  tibia  could  not  be  kept  in  place,  and  the  amputation  becune 
necessary  on  account  of  the  final  protrusion  of  the  bone  through  the 
integuments,  which  had  sloughed.' 

Reginald  Harrison,^  who  had  seen  three  cases  of  this  dislocation,  pn^ 
tised  section  of  the  t^ndo  Achillis  for  the  purpose  of  maintaining  the 
tibia  in  place,  and  with  complete  success. 


§  4.  Dislocations  of  the  Lower  End  of  the  Tibia  Backwards. 

Sj/n. — **  Backward  tibio-tarsal  dislocation ;"  Malgaigne.  **  Dislocations  of  lb*  f^-i 
forwards,"  of  others. 

More  rare  than  the  dislocations  forwards,  Malgaigne  has,  nevertbdes^. 
succeeded  in  collecting  five  examples. 

They  appear  to  have  been  produced,  generally,  by  a  cause  the  reverw 
of  that  which  we  have  seen  to  produce  in  certain  cases  the  prtx-e-lm: 


Fig.  87-:). 


Fig.  :5:»k 


Dislocations  of  the  lower  end  of  the  tibia  backward?. 

dislocation.  Thus,  while  the  dislocation  fomards  is  pro<luce<l  sometimt** 
when  the  foot  is  in  violent  extension,  this  dislocation  has  occurrt»<l,  in  aJ 
least  two  or  three  cases,  when  the  foot  was  forcibly  flexe*!  upon  the  leg. 


*   Dunuytren,  op.  cit.,  p.  27G. 
'  Malgaigne,  op.  cit.,  p.  1044. 


*  Maliraigne,  op  cit.,  p.  1044. 

*  Harrison.  The  Lancet.  187«,  v..l.  i.  p.  7"" 
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The  symptoms  are  strongly  marked  and  characteristic.  The  length  of 
the  foot  from  the  tibia  to  the  ends  of  the  toes  is  increased  one  inch  or 
more,  the  heel  being  correspondingly  shortened,  or  rather  wholly  obliter- 
ated ;  a  portion  of  the  articulating  surface  of  the  astragalus  may  be  dis- 
tinctly felt  in  front  of  the  tibia ;  the  posterior  surface  of  the  tibia  touches 
the  tendo  Achillis ;  the  leg  is  shortened,  and  the  malleoli  approach  the 
sole  of  the  foot. 

In  most  cases  one  or  both  of  the  malleoli  have  been  broken ;  and  R. 
W.  Smith,  who  has  reported  one  of  the  examples  alluded  to,  believes 
that  the  dislocation  is  never  complete. 

By  letter  I  am  informed  that  a  similar  case  came  under  the  observa- 
tion of  Dr.  S.  B.  Ward,  of  Albany,  N.  Y.,  in  November,  1882.  The 
patient  had  fallen  from  a  scaffold,  and  Dr.  Ward  found  him  with  a  frac- 
ture of  the  internal  malleolus  and  a  dislocation  of  the  tibia  backwards, 
the  signs  of  which  were  characteristic  and  marked.  Reduction  was  easily 
effected,  and  was  accompanied  with  an  audible  snap.  There  was  no 
apparent  tendency  to  a  recurrence  of  the  dislocation,  and  there  resulte<l 
finally  a  complete  restoration  of  the  motions  of  the  ankle-joint.  Dr. 
Ward  remarks  incidentally,  that  he  has  found  another  case  reporte<l  by 
M.  Poland,  in  Guy'a  Hospital  Reports  for  1855. 

Reduction  should  be  attempted  by  a  method  similar  to  that  which  has 
l)een  recommended  in  all  the  other  dislocations  of  the  ankle,  only  with 
45uch  modification  as  the  peculiarities  of  the  case  must  necessarily  suggest. 


CHAPTER    XXI. 

DISLOCATIONS  OF  THE  UPPER  END  OF  THE  FIBULA. 

Syn. — "  Dislocations  of  the  superior  peroneo-tibial  articulation  ;"  Malgaigne. 

Surgeons  have  frequently  described  a  condition  of  the  peroneo-tibial 
urticulation  in  which  the  ligaments  have  become  relaxed,  giving  a  preter- 
natural mobility  to  the  head  of  the  bone.  It  is  also  not  unfrequently 
displaced  upwards,  in  consequence  of  an  oblique  fracture  of  the  tibia. 
I  have  myself  seen  several  examples  of  both  these  accidents ;  but  simple 
traumatic  dislocations,  which  can  only  occur  forwards  or  backwards,  are 
very  rare  (Boyer^  relates  a  case  in  which  both  the  upper  and  lower  pero- 
neal extremities  were  dislocated,  and  the  foot  dislocated  outwards). 

§  1.  Dislocations  of  the  Upper  End  of  the  Fibula  Forwards. 

Malgaigne  has  collected  three  examples  of  this  dislocation,  observed  by 
Savoumin,  Jobard,  and  Thompson,  respectively,  uncomplicated  with  any 
other  accident ;  and  not,  apparently,  due  to  any  abnormal  condition  of 
the  ligaments ;  two  of  which,  at  least,  seemed  to  have  been  produced  by 

1  Boyer,  Trait,  des  Mai.  Chir.,  t.  4.  p.  376. 
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the  violent  action  of  the  muscles  which,  arising  from  the  anterior  &ce  of 
the  fibula,  traverse  below  the  anterior  surface  of  the  foot.  The  third 
example,  reported  by  Thompson,  permits  a  doubt  as  to  whether  the  dis- 
placement was  occasioned  by  muscular  action,  or  by  a  direct  blow  upoo 
the  part.^ 

The  signs  which  characterize  the  anterior  dislocation  are  the  absence 
of  the  head  of  the  fibula  from  its  natural  position,  and  its  presence  in 
front,  near  the  ligamentum  patellae ;  the  altered  direction  of  the  biceps 
flexor  cruris  muscle;  and,  in  one  case,  considerable  deformity  in  the 
shape  and  position  of  the  leg  has  been  observed. 

Thompson  and  Jobard*  were  unable  to  accomplish  the  reduction  while 
the  leg  was  extended  upon  the  thigh,  but  succeeded  readily  after  hamg 
flexed  the  leg.  In  Thompson's  case  the  bones  returned  with  a  distinct 
crepitus.  Savoumin's  case  is  related  by  Goyrand'  from  memory.  A 
woman,  set.  35,  in  falling  caught  her  right  foot,  turning  it  violendy  in- 
wards. Savoumin  was  called  at  once.  He  flexed  the  leg  violently,  in 
order  "  to  relax  the  muscles  going  from  the  anterior  face  of  the  fibula  to 
the  dorsal  surface  of  the  foot,'*  and  then  easily  pushed  the  bone  into  it* 
place  with  his  fingers.  The  patient  was  kept  in  bed  eight  days,  no 
dressings  or  splints  being  applied,  and  on  the  twelfth  day  she  was  dis- 
missed cured.  Malgaigne  thinks  that  flexion  of  the  leg,  combined  with 
flexion  of  the  foot,  would  render  the  reduction  more  easy. 

In  whatever  position  the  limb  is  placed,  the  surgeon  must  rely  chiefly 
upon  forcible  pressure  made  with  the  fingers  against  the  front  and  upper 
portion  of  the  displaced  bone. 

J.  E.  Hawley,  of  Ithaca,  N.  Y.,  late  Professor  of  Surgery  in  the 
Geneva  Medical  College,  has  furnished  me  with  a  brief  account  of  a  cac»e 
which  c^me  under  his  observation  : 

On  the  29th  of  March,  1854,  Bambak,  while  vaulting  up<jn  the  paral- 
lel bars  in  a  gymnasium,  unintentionally  made  a  complete  somersault, 
and  fell  with  his  right  foot  upon  the  edge  of  a  plank.  Dr.  Hawley,  who 
was  immediately  called,  found  his  right  leg  semiflexed  and  immovablv 
fixed.  The  head  of  the  fibula  was  plainly  felt  in  front  of  its  natural 
position,  near  the  ligamentum  patelhe.  The  patient  was  suffering  the 
most  intense  pain.  Extension  and  counter-extension  were  made,  and 
while  the  doctor  was  pressing  with  both  of  his  thumbs  upon  the  bead  of 
the  fibula,  it  went  into  its  place  with  an  audible  snap.  The  relief  w&i 
instantaneous.  Complete  rest  was  observed  for  a  few  days,  while  t-oolin^' 
lotions  were  constantly  applied,  and  within  a  week  he  was  able  to  attefl'l 
to  his  usual  duties. 

§  2.  Dislocations  of  the  Upper  End  of  the  Fibula  BackwardB. 

Sanson  has  recorded  one  example,  in  which  the  pju^sage  of  the  whe^l 
of  a  carriage  across  the  upper  part  of  the  leg,  precisely  on  a  level  with 
the  peroneo-tibial  articulation,  ruptured  the  ligaments  which  bind  the 
fibula  to  the  tibia,  and  caused  a  displacement,  which,  however,  seems  to 

»  Thompon,  The  Lancet,  1850,  vol.  i.  p.  385. 
2  Jobard,  Rev.  Med.  Chir.,  1853,  t.  14,  j).  114. 
^  Savoumin,  (jroyrand.  Clin.  Chir.,  Pans,  1870,  p.  111. 
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have  been  spontaneously  overcome.  Nevertheless,  there  remained  a  pre- 
ternatural mobility,  permitting  the  fibula  to  be  pushed  easily  backwards 
or  forwards  upon  the  tibia.^ 

Sanson  did  not  think  that  a  permanent  dislocation  could  be  produced 
at  this  joint,  but  that  the  bone  would  be  restored  to  its  socket  inevitably 
by  the  strong  resistance  offered  by  the  aponeurosis  attached  to  the  head 
of  the  fibula;  and  Malgaigne  seems  not  to  have  considered  the  case 
related  by  Sanson  as  a  fair  example  of  complete  backward  dislocation. 
It  is  my  opinion  however  that,  considering  the  nature  and  direction  of 
the  force  applied,  and  the  character  of  the  symptoms  present,  it  ought  to 
be  regarded  as  a  complete  backward  dislocation ;  in  which,  however,  the 
aponeurosis  not  being  much  disturbed,  the  bone  was  easily  restored  to  its 
position  and  retained. 

The  first  unequivocal  case  of  this  dislocation,  unaccompanied  by  other 
complications  is  related  by  Dubreuil.^ 

A  man,  aet.  32,  in  order  to  save  himself  from  falling,  sprang  sud- 
denly, with  his  right  leg  in  a  position  of  extreme  abduction,  and  at  the 
same  moment  he  experienced  a  severe  pain  in  the  region  of  the  peroneo- 
tibial articulation.  The  head  of  the  fibula  was  found  to  be  thrown  back- 
wards, and  formed  under  the  skin  a  marked  prominence;  the  foot  was 
drawn  outwards,  and  the  whole  outside  of  the  limb  became  cold  and 
numb.  Dubreuil  flexed  the  leg  moderately,  and  pressing  the  head  of 
the  fibula  from  behind  forwards,  the  reduction  was  easily  effected.  On 
the  following  day,  the  limb  having  been  straightened,  the  dislocation  was 
found  to  be  reproduced.  It  was  again  replaced,  and  the  knee  covered 
with  a  leather  cap,  secured  moderately  tight.  After  twelve  days  of  com- 
plete rest,  the  knee  was  moved  gently,  and  on  the  seventeenth  day  the 
patient  walked  with  the  help  of  a  cane.  For  some  time  the  leg  had  a 
tendency  to  incline  outwards ;  but  in  about  three  months  the  cure  was 
perfectly  established. 

It  is  probable  that  in  this  latter  case  the  dislocation  resulted  from  the 
yiolent  action  of  the  biceps  flexor  cruris.  Such,  at  least,  is  the  opinion 
of  both  Dubreuil  and  Malgaigne,  and  I  see  no  reason  to  question  the 
correctness  of  their  theory. 

Erichsen  mentions  that  a  gentleman,  23  years  old,  fell  in  descending 
the  Alps,  with  his  leg  bent  forcibly  under  him,  dislocating  the  head  of 
the  fibula  backwards.  When  seen  by  Mr.  Erichsen  it  was  found  impos- 
sible to  reduce  it,  owing  to  the  tension  of  the  biceps.  He  suffered  no 
permanent  inconvenience  from  the  accident,  except  that  this  limb  was  a 
little  weaker  than  the  other,  and  he  could  not  jump.* 

Another  example  has  been  reported  by  Dr.  Jos.  G.  Richardson,  resi- 
dent physician  to  the  Pennsylvania  Hospital.  John  Dixon,  aet.  9,  fell 
five  feet  and  struck  upon  the  outside  of  the  left  knee.  When  admitted 
to  the  hospital,  the  leg  was  partially  flexed  and  the  toes  a  little  everted, 
and  he  was  unable  to  flex  or  to  extend  the  limb  completely.  The  head 
of  the  fibula  was  seen  three-quarters  of  an  inch  behind  its  natural  posi- 

*  Sanson,  Diet,  de  Med.  et  Chir  pratiqu^ns,  p.  274,  from  Malgaigne. 
'  Dubreuil,  Journ.  de  Chir.,  1844,  p.  214,  from  Malgaigne. 

•  Erichsen,  Science  and  Art  of  Surgery,  Amer.  ed.,  1878,  vol.  ii.  p.  440. 
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tion,  and  the  biceps  was  felt  distinctly  attached.  There  was  no  other 
lesion.  The  reduction  was  easily  accomplished  by  pressing  with  the 
fingers  upon  the  inner  and  back  part  of  the  fibula,  thrusting  it  outwanla 
and  forwards.  A  compress  and  bandage  were  applied,  and  the  limb 
placed  at  rest.  The  reduction  continued  complete,  and  after  a  few  dajs 
he  was  permitted  to  use  the  limb.^ 

I  find  in  the  St  Louis  Medical  and  Surgical  Journal  for  March, 
1881,  copied  from  the  Canada  Journal  of  Medical  Science^  the  case  of 
a  boy  set.  2  years,  who  had  fallen  from  a  chair,  and  on  examinatioD 
two  weeks  later,  the  doctor  found  the  head  of  the  fibula  displaced  back- 
wards. It  was  easily  replaced,  and  without  pain ;  but  some  months  later 
the  surgeons  in  attendance  were  unable  to  retain  it  in  place. 

Bryant  says  he  has  seen  three  examples  of  the  backward  disIocatioD, 
but  gives  no  account  of  them.* 


CHAPTER   XXII. 

DISLOCATIONS  OF  THE  LOWER  END  OF  THE  FIBULA. 

5yn. — "  Luxations  of  the  inferior  peroneo-tibial  articulation;*'  Malgaigne. 

Excepting  Boyer*s  case  of  dislocation  of  both  the  upper  and  lower 
ends  of  the  fibula,  already  referred  to,  Nelaton  relates  the  only  example 
of  a  simple  dislocation  of  this  articulation  of  which  I  have  any  infor- 
mation. The  patient  who  was  the  subject  of  this  accident  presentai 
himself  at  the  hospital  under  the  care  of  M.  Gerdy  on  the  thirty-ninth 
day  after  the  accident,  which  had  been  occasioned  by  the  passage  of  the 
wheel  of  a  carriage  obliquely  across  the  leg  in  such  a  manner  as  to  push 
the  malleolus  externus  directly  backwards.  The  lower  end  of  the  fibuli 
was  in  almost  direct  contact  with  the  outer  margin  of  the  tendo  Achillii: 
the  outer  face  of  the  astragalus,  abandoned  by  the  fibula,  could  be  dis- 
tinctly felt  in  nearly  its  whole  extent ;  the  foot  preservetl  its  natural 
position;  and  he  could  walk  pretty  well,  only  that  he  was  obliged  to  step 
with  some  care.  M.  Gerdy  believed  that  the  bone  was  too  firmly  fixe*! 
in  its  new  position  to  be  moved,  and  therefore  made  no  attempt  at  re 
duction. 

*  Kichardson,  Amer  Joiim.  Med.  Sci.,  April,  1863. 
2  Bnant,  Practice  of  Surgerj-,  Eng.  ed.  of  1872,  p.  810. 
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TABSAL   DISLOCATIONS. 


§  1.  DislocatioES  of  the 

Syn. — **  Double  difiloontionfi  of  the  asi 


Astragalus* 


Ku 


Dislocfttion  of  the  astragAlus  ootirnrdf.     AnRtotnicAi 
retntions. 


mfo 


The  astragalus  may  be  dislocatetl  fi^r wards,  tmtwardi*,  inwanls,  back- 
warils  ;  or  it  may  be  dislocated  obbqttely  in  eitlier  of  tho  diagonals  be- 
tween tbese  lineis;  it  maybe  simply  rotated  upon  its  biteml  axis,  without 
much,  if  tiny,  lateral  displacement;    ami,  finally,  it  Ims  been  occasion- 

"y  driven    between    the 
tibia  and    fibula,  tearing  F^**-  377. 

away  the  interme^jiate 
ligaments,  and  generally 
fracturing  one  or  botlx 
bone^  of  the  leg. 

Causes. — The  causes 
which  have  been  found 
chiefly  operative  in  the 
production  of  this  disloea- 
tion  are  very  much  the 
same  m  tbo^e  which  pn> 
duce,  under  other  eireuni- 
stances,  a  dislocation  of 
the  lower  end  of  the  tibia. 

Thua,  a  fall  from  a  height  upon  the  bottom  of  the  foot,  accompanied 
with  a  violent  abduction,  acbluction,  flexion,  or  extension,  may  determine 
a  dislocation  of  the  astrugahis  inwiinls,  nut  wards,  backwards,  or  forwards. 
Sometimes  it  is  tu'complisbed  liy  a  mere  wrenching  and  twisting  of  the 
foot  in  machinery,  or  in  the  wheel  of  a  carriage,  or  by  being  CHught 
between  two  irregular  b<Mlies,     It  may  be  produced  also  by  a  dii*ect  blow\ 

Symptoni^. — ^The  great  prouiinenee  occuisioned  by  the  displacement 
of  the  bone  in  either  of  these  seveml  directions,  accompanied  generally 
with  more  or  less  lateral  deviation  of  the  foot,  is  alone  sufficient  to 
iDdicate  the  true  nature  of  the  accident.  In  some  cases,  also,  the  foot  is 
forcibly  flexed  or  extended  ;  the  leg  is  shortened  in  consequence  of  the 
tibia  having  fallen  down  upon  the  calcaneum  ;  the  sujjerincumbent  skin 
and  tendons  are  rendered  tense ;  blood  is  effhsed,  and  swelling  speedily 
occurs.  In  the  backward  dislocation,  the  position  of  the  foot  is  not  much 
changetl,  but  the  tibia  being  slightly  carried  forwards,  the  length  of  the 

rsal  aspect  of  the  foot  is  proportionately  diminished. 

To  be  more  ju^ecise,  I  shall  quote*  at  length  from  tlie  careful  analysis  of 
this  subject  made  by  Poinsot  in  the  French  edition  of  this  treatise. 
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"  The  signs  of  the  different  varieties  of  dislocation  of  the  astragalus 
may  be  briefly  stated  as  follows : 

"  The  dislocation /orw^ard«,  which  is  very  rare,  is  characterized  by  4e 
prominence  of  the  astragalus  on  the  dorsal  surface  of  the  fioot,  at  a  point 
corresponding  exactly  to  the  space  midway  between  the  two  malleoli,  or 
to  the  dorsal  surface  of  the  scaphoid  bone;  that  prominence  is  movable 
upon  the  foot  and  upon  the  bones  of  the  leg. 

"  In  the  dislocation /ortf^ardg  and  outwardSy  the  most  common  of  all, 
the  foot  is  in  a  state  of  strong  adduction,  its  extremity  being  direct€(l 
inwards,  and  its  internal  border  being  shortened  and  concave.  Thetibii 
rests  upon  the  calcaneum,  instead  of  the  astragalus,  and  seems  as  if  em- 
bedded in  the  soft  parts ;  the  fibula  gives  rise  to  a  marked  projection  od 
the  outside.  Through  the  stretched  integuments,  in  front  and  on  the 
outside,  the  articular  facetta  of  the  astragalus  can  be  recognized. 

"  When  the  dislocation  has  been  produced /ort^arcfe  and  inwards^  the 
projecting  astragalus  is  felt  at  that  point;  moreover, the  foot  is  slightly 
abducted,  with  its  external  border  elevated ;  but  the  characteristic  sign 
consists  in  the  change  of  direction  taken  by  the  astragalus,  whose  heicl 
is  directed  downwards,  its  axis  having  thus  become  parallel  with  that  of 
the  tibia. 

"  The  dislocation  directly  backwards  is  characterized  by  the  proiection 
of  the  astragalus  between  the  tibia  and  the  tendo  Achillis,  which  is 
pushed  backwards ;  in  addition  to  this  displacement  backwards,  the  as- 
tragalus undergoes  a  rotation  in  the  direction  of  its  transverse  axis,  which 
brings  its  superior  surface  forwards  and  the  inferior  one  backwards.  The 
tibia  being  slightly  carried  forwards,  the  dorsal  surface  of  the  foot  w 
shortened. 

"  In  the  dislocations  backwards  and  inwards^  or  backwards  and  out- 
wards, the  projecting  astragalus  is  felt  behind  the  corresponding 
malleolus. 

''The  symptoms  observed  following  a  dislocation  inwards  are:  fon'ed 
abduction  of  the  foot;  the  existence,  below  the  malleolus  extemus,  of  an 
enormous  depression,  into  w^hich  the  integuments  may  be  pushed:  the 
very  marked  projection  of  the  internal  malleolus,  below  which  the  facetta 
of  the  astragalus  is  felt  directed  completely  inwards. 

"  The  signs  are  reversed  in  the  dislocation  outwards,  viz. :  forcctl  ab- 
duction of  the  foot ;  projection  of  the  malleolus  externus,  below  which  is 
the  facetta  of  the  astragalus  turned  outwards  ;  depression  below  the 
malleolus  internus. 

"  The  clinical  history  of  the  dislocations  bi/  rotation  or  by  renvent- 
ment  is  too  incomplete  yet  to  give  any  hope  of  their  diagnosis  being 
established  with  precision.  I  will  relate,  however,  in  the  way  of  infor- 
mation, what  has  been  written  by  M.  Delorme  regarding  the  siga» 
which,  according  to  his  statement,  would  enable  one  to  diagnostic^ate  the 
dislocations  of  the  astragalus  by  renversement  or  upside  dotvn, 

''  If,  in  the  dislocation  without  rotation,  the  two  bony  borders  of  the 

Eulley  of  the  astragalus  be  looked  for,  they  begin  to  be  felt  very  near  the 
ead,  at  1  or  15  centimetres  from  it.  In  the  dislocations  by  rotation  (of 
180  degrees  or  by  renversement),  on  the  contrary,  the  projections  bv 
which  the  inferior  and  posterior  articular  surface  of  the  astragalus  i^ 
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limited,  and  which  were  taken  for  the  margins  of  the  facet,  are  3^  to  4 
centimetres  behind  the  head,  two  fingers'  breadth,  as  Chassaignac  has  ob- 
served, who  did  not  take  advantage  of  this  sign  to  establish  his  diagnosis. 

"  In  dislocations  without  rotation,  the  interval  separating  the  two  bony 
margins  of  the  facet  of  the  astragalus  is  3  centimetres,  measured  directly 
over  the  bone.  It  would  exceed  3  centimetres,  but  would  not  reach  4, 
on  a  foot  covered  by  the  soft  parts  and  swollen.  In  dislocations  by  rota- 
tion, the  interval  separating  the  projections  which  overhang  the  posterior 
articular  surface  of  the  astragalus  is  already  4  centimetres.  The  thick- 
ness of  the  soft  parts  and  the  swelling  would  increase  it  to  nearly  5  centi- 
metres. 

**  Finally,  by  careftil  search,  it  would  not  be  more  diflScult  to  feel  the 
depression  of  the  articular  surface,  between  the  two  projecting  eminences 
of  the  inferior  surface  of  the  astragalus,  than  to  feel  the  flat  part  of  the 
superior  sur&ce,  which  is  commonly  recognized  in  the  double  dislocations 


Fig.  378. 


Fig.  379. 


Simple  dislocation  of  the  astragalus 
outwards. 


Compound  dislocation  of  the  astragalus 
inwards. 


without  rotation.  At  any  rate,  establishing  the  absence  of  this  surface 
would  be  the  acquisition  of  a  valuable  sign.** 

Such  are  the  symptoms  which  may  ordinarily  enable  us  to  recognize 
the  true  character  of  these  displacements  when  not  much  swelling  exists, 
even  though  the  skin  is  not  broken  and  the  bones  are  not  exposed  ;  but 
in  a  majority  of  the  examples  which  have  been  seen,  the  integuments 
have  been  more  or  less  extensively  torn,  exposing  to  the  eye  at  once  the 
naked  bone,  and  thus  removing  all  chance  of  error  in  the  diagnosis. 

Norris  mentions  a  case  seen  by  Hammersley,  in  which  the  astragalus 
was  thrown  completely  out,  and  was  subsequently  found  in  the  earth 
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where  the  patient  had  received  his  injuiy.     Inflammation,  gangrene,  and 
tetanus  supervened,  and  the  patient  died  on  the  seventh  day.* 

Prognosis. — It  will  be  readily  understood  that  nothing  short  of  vety 
great  violence  could  disturb  and  completely  break  up  the  connections  of 
a  bone  so  compactly  and  firmly  seated  as  is  the  astragalus,  and  that, 
aside  of  any  unusual  complications,  under  the  most  favorable  drcnm- 
stances,  intense  inflammation  must  naturally  be  anticipated ;  and,  with 
few  exceptions,  this  has  actually  taken  place.  Even  when  reduction 
has  been  promptly  and  easily  eflccted,  inflammation,  gangrene,  and  dctth 
have  sometimes  speedily  ensued.  But  more  often  the  reduction  has  been 
found  to  be  exceedingly  diflScult  or  impossible,  and  complete  removal  of 
the  bone  or  amputation  has  been  immediately  demanded. 

In  a  limited  number  of  cases,  on  the  other  hand,  the  bone  has  been 
easily  reduced,  and  recovery  has  taken  place,  with  a  tolerably  usefU 
limb;  or  resection  has  been  practised  with  an  equally  favorable  result: 
in  still  other  cases  the  bone  has  been  left  protruding,  and  the  patient 
has  finally  recovered  so  far  as  to  be  able  to  walk  again,  but  in  such  a 
crippled  condition  as  to  render  the  achievement  a  very  doubtful  triumph 
of  conservative  surgery. 

M.  Poinsot  has  attempted  to  decide,  by  means  of  figures,  in  what  pro- 
portions these  very  opposite  results  are  to  be  hoped  for  or  feared. 

"Out  of  seventy-eight  cases  of  simple  double  dislocation  collected  by 
M.  Broca,  he  finds  that  nineteen  were  reduced.  M.  Dubrueil,  since  the 
date  of  publication  of  Broca's  statistics,  counted  five  reductions  out  of 
twelve  cases  of  double  dislocation  without  any  primary  wound.  Begin- 
ning in  1864,  when  Dubrueil's  statistics  were  published,  I  have  bet»D 
able  to  collect  thirty-one  cases  of  simple  double  dislocation,  in  which 
attempts  at  reduction  were  made,  and  which  furnished  nineteen  suc- 
cesses. Twenty-one  of  the  latter  cases  were  published  elsewhere:  in 
that  number,  reduction  had  been  effected  twelve  times  ;  of  the  nine  other 
patients,  one  had  suffered  immediate  amputation,  and  the  last  eight  ha«l 
been  submitted,  at  least  at  the  beginning,  to  the  expectant  treatment. ' 

According  to  Broca,  the  attempt  at  reduction  failed  in  54  cases  out 
of  63. 

Poinsot  narrates  briefly  other  cases  collected  by  himself,  and  whuh 
have  been  reported  by  Gueniot,^  Busch,'  Iverson,*  Gore,*  Uthoff",'  Wanl.' 
Fairbank,8  Hird,»  Landerer,^<>  Lloyd,"  and  F.  H.  Hamilton." 

"Out  of  the  eleven  preceding  cases,  therefore,"  says  Poinsot,  ** reduc- 
tion was  successful  eight  times ;  in  the  other  three  cases,  extirpation  •»! 

1  Norris,  George  W.     Amer.  Journ.  Med.  Sci.,  1837,  p.  383. 

•^  Gu^niot,  Gaz.  des  Hop.,  1872,  No.  94. 

'  Busch  (Madeliing),  Berliner  Klin   Wochen.,  1873,  7  u.  8. 

*  Iverson,  Nordiskt  Med.  Ark.,  1876,  Bd.  8.  Hft.  3. 

5  Goi-e,  The  Lancet,  1880,  vol.  i.  p.  625. 

«  Uthoft;  The  Lancet,  1880,  vol.  i.  p.  701. 

'  Ward,  The  Lancet,  1880,  vol.  i. 

8  Fairbank,  The  Lancet,  1880,  vol.  i.  p.  745. 

»  Hird,  The  Lancet,  1878,  vol.  i.  p.  811. 
»"  Landcrer,  Central,  fiir  Chir.,  1881,  p.  609. 
"   Lloyd,  The  Lancet,  1882,  vol.  ii.  p.  353. 
'2  Hamilton,  5th  od.  of  this  treatise,  1880,  p.  774. 
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the  astragalus  had  to  be  performed  at  a  varying  period  following  the 
accident.     The  three  patients  operated  upon  recovered  in  good  condition. 

"  By  adding  our  statistics  to  those  of  Broca  and  of  M.  Dubrueil,  we 
reach  a  total  of  121  cases  of  reduction  with  43  successes,  making  an 
average  of  successes  of  35.5  per  cent.  I  will  call  attention  to  the  fact 
that  our  personal  statistics,  which  are  more  recent  than  the  two  others, 
famish  an  average  of  successes  not  below  61.2  per  cent. 

*'In  the  fortunate  cases,  three  times  (cases  of  Crosse,  Bryant,  Moore), 
the  reduction  could  not  be  accomplished  until  after  the  tendo  Achillis  had 
been  divided;  such  was  the  case  with  Cock's  patient,  mentioned  by 
Dubrueil.  In  two  of  the  cases  where  reduction  could  not  be  effected, 
the  surgeons  (Busk,  Cheevers)  had  not  only  divided  the  tendo  Achillis, 
but  also  the  tibialis  posticus,  the  extensors  of  the  toes,  and  the  extensor 
proprius  pollicis.  Pichorel,  of  Havre,  was  not  more  successful,  but  he 
had  only  divided  the  tendo  Achillis.  Broca  has  reported  four  additional 
cases  of  tenotomy,  taken  from  Chaussier,  Despaulx,  Solly,  and  from  the 
clinic  at  Marseilles :  reduction  was  only  obtained  twice.  I  will  also  state 
Shaw's  case,  recalled  by  Dubrueil,  and  in  which  the  division  of  the 
tendon  of  the  flexor  longus  did  not  effect  the  reduction.  After  all, 
tenotomy,  practised  in  twelve  cases,  effected  the  reduction  six  times,  thus 
giving  an  average  of  50  per  cent.,  which  exceeils  by  15.6  per  cent,  that 
furnished  where  attempts  at  simple  reduction  were  made.  With  such 
results,  one  may  be  allowed  to  wonder  why  tenotomy  is  not  resorted  to 
more  frequently  in  cases  of  irreducible  dislocations. 

"  It  is  especially  in  the  dislocations  backwards  that  failures  at  reduc- 
tion have  been  most  frequent:  in  twenty  cjises  which  we  have  been  able 
to  collect,  reduction  was  effected  only  four  times.  The  first  one  of  those 
cases  was  reported  by  Malgaigne,  without  any  author's  name :  the  only 
indication  as  to  its  origin  states  that  it  was  observe<.l  in  1839,  in  one  of 
the  hospitals  of  London ;  the  displacement,  which  had  occurred  inwards 
and  backwards,  was  reduced  in  ten  minutes,  by  means  of  strong  exten- 
sion combined  with  lateral  pressure.  Erichsen,  although  insisting  upon 
the  extreme  diflSculties  that  are  met  with  in  the  dislocations  backwards, 
declares  that  the  surgeons  of  the  University  Hospital  of  London  recently 
succeeded  in  a  case  which  was  complicated  with  a  fracture  of  both  bones 
of  the  leg.  Erichsen  advises  the  subcutaneous  section  of  the  tendo 
Achillis  in  cases  where  the  ordinary  proceilures  have  failed.  The  third 
case  wa^  published  in  detail  by  Dr.  Blatin,  of  Clermont-Ferrand:  A 
man  50  veai*s  of  age,  robust  and  muscular,  falling  into  a  cellar  from 
a  height  of  several  feet,  dislocated  the  astragalus  directly  backwards: 
the  displacement  was  incomplete  as  to  its  relations  with  the  articular 
ends  of  the  tibia  and  fibula,  complete  as  to  its  relations  with  the  scaphoid 
and  both  articulations  of  the  calcaneura.  M.  Blatin,  in  order  to  obtain 
the  reduction,  resorted  to  the  following  procedure: 

" '  I  made  vigorous  traction  upon  the  calcaneum,  in  order  to  disengage 
that  bone  from  the  groove  of  the  astmgalus  and  so  as  to  obtain  sufficient 
room  for  the  return  of  the  astragalus.  Then  I  extended  the  foot  strongly 
upon  the  leg,  in  such  manner  as  to  disengage  the  hollow  at  the  articula- 
tion of  the  calcaneum  with  the  astragalus,  and  so  as  to  use  the  posterior 
and  superior  portion  of  the  calcaneum  as  a  means  of  pushing  the  astrag- 
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alus  forwards.  .  .  .  After  the  second  attempt,  the  astragalus  kid 
resumed  its  normal  position.'  Finally,  in  1875,  Dr.  Morgan  stated,  at 
the  Pathological  Society  of  London,  that  he  had  recently  seen  a  case  of 
dislocation  of  the  astragalus  backwards,  without  fracture,  where  the 
reduction  was  easily  effected. 

^'  In  eight  cases  out  of  fifteen,  the  results  of  which  are  known  to  us, 
failure  at  reduction  did  not  deprive  the  limb  of  more  or  less  usefiilnen. 
Lizars  states  that  he  saw  a  case  of  dislocation  backwards  where,  althougli 
all  attempts  at  reduction  had  failed,  the  limb  was  saved,  and  afterwards, 
the  patient  could  use  it  pretty  well.  Such  was  the  result  in  a  case  io 
Mr.  Liston's  practice.  Phillips  has  published  two  cases  of  di8locati<»i 
backwards  which  had  resisted  all  efforts :  the  two  patients  walked  easilj, 
notwithstanding  the  persisting  displacement ;  one  of  them  wore  a  shoe 
cut  behind  in  order  to  avoid  pressure  upon  the  projecting  astragalus.  A 
patient  of  Cheevers,  to  whom  I  have  already  alluded  when  sp«dting  of 
tendinous  sections,  recovered  notwithstanding  the  gangrene  of  the  skin 
on  a  level  with  the  astragalus ;  five  months  srfter,  he  walked  pretty  easily 
with  a  cane.  In  the  two  other  cases,  the  dislocation  had  not  been  recog- 
nized in  the  beginning,  and  had  been  mistaken  for  a  fracture ;  one  of 
them  has  been  reported  by  the  author  of  this  treatise. 

"Dr.  MacCormac,  in  1875,  presented  to  the  Pathological  Society  of 
London  a  specimen  of  dislocation  of  the  astragalus  taken  from  a  subject 
who  had  had  the  leg  amputated  for  a  chronic  affection  of  the  knee.  The 
dislocation  dated  back  two  years,  and  had  been  treated  for  a  fracture. 
Tho  deformity  was  very  slightly  marked,  and  the  patient  walked  easily 
with  the  aid  of  a  cane.  He  could  climb  a  ladder  and  walk  on  the  scaf- 
foldings. At  the  dissection,  the  head  of  the  astragalus  was  found  in 
place,  but  the  body  of  the  bone  was  displaced  backwards  and  adhered  to 
the  tendo  Achillis ;  the  other  tendons  passed  on  the  sides  of  the  du^lo- 
cated  portion  of  the  bone.  At  the  same  meeting.  Dr.  MacConnac  re- 
called a  similar  fact  of  Mr.  Legros  Clark,  which  dated  back  to  18*)o: 
the  patient  when  seen  again  recently  (1875),  twelve  years  after,  walketi 
very  well  with  his  unreduced  dislocation. 

''But,  in  a  certain  number  of  cases,  the  expectant  treatment  result*^! 
in  gangrene  of  the  skin  over  the  projecting  astragalus,  and  extraction  <»f 
the  bone  had  to  be  resorted  to.  Such  was  the  measure  adopte^l  in  two 
cases  by  Foucher,  Buchanan,  and  Williams,  of  Dublin.  In  ejich  case 
the  operation  was  followed  by  success. 

"  In  a  patient  of  M.  Pichorel,  of  Havre,  two  attempts  at  reduction 
and  section  of  the  tendo  Achillis  were  followed  by  a  purulent  arthritis 
which  required  amputation. 

''  Immediate  extraction  of  the  astmgalus,  in  dislocations  backwards, 
has  only  been  practised  twice,  by  Hulme,  of  Dunedin,  and  by  Turner; 
the  latter  case  being  a  compound  dislocation.  In  both  cases,  the  results 
of  the  operation  were  sufficiently  satisfactory. 

''  The  expectant  plan  of  treatment  which  has  been  relatively  fortunate 
in  dislocations  backwards,  has  only  been  followed  by  deplorable  result* 
in  other  displacements  of  the  astragalus.  Out  of  seventeen  cases,  I  count 
only  two  successes ;  and  out  of  the  fifteen  failures,  there  was  one  death 
by  gangrene,  nine  consecutive  extractions,  and  one  amputation. 
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"  The  two  successes  belong  to  Dupuytren  and  Dr.  Barton,  of  Phila- 
delphia. I  take  from  M.  Dubnieil  the  very  brief  history  of  the  first 
one  of  these  cases :  '  In  a  simple  and  complete  dislocation  outwards,  ob- 
served by  Dupuytren,  the  bone  could  not  be  replaced ;  there  occurred  a 
superficial  eschar  which  did  not  communicate  with  the  articulation,  and, 
two  months  after  the  accident,  the  patient  could  use  the  limb  very  well.' 
Barton's  case,  and  the  one  preceding,  present  the  greatest  similarity ; 
the  inflammation  was  severe,  and  the  sphacelus  exposed  the  projecting 
portion  of  bone ;  but  after  the  lapse  of  a  certain  time  the  skin  cicatrized. 
Five  months  later,  the  patient  could  walk  and  use  the  articulation  well, 
although  a  well-marked  deformity  of  the  foot  still  existed,  and  notwith- 
standing the  fact  that  every  now  and  then  new  ulcerations  of  the  cica- 
tricial tissue  would  occur. 

"  In  a  second  case  of  Barton,  however,  extensive  gangrene  occurred, 
soon  after  the  accident,  and  the  patient  died. 

"  In  a  patient  of  Dauve,  suffering  with  a  dislocation  of  the  astragalus 
forwards  and  outwards,  with  rotation  on  its  antero-posterior  axis,  the 
pressure  upon  the  integuments  produced  gangrene,  and  the  exposed  as- 
tragalus became  necrosed.  The  result  is  not  known  to  us,  but  the  case 
may  already  be  considered  as  one  of  the  failures  by  the  expectant  plan. 
Two  patients  of  Guthrie,  in  whom  a  similar  displacement  could  not  be 
reduced,  could  not  possibly  use  their  feet.  A  soldier,  seen  by  Sir  Wm. 
Fergusson,  and  who  had  a  dislocation  of  the  astragalus  dating  several 
years  back,  could  only  walk  with  the  aid  of  a  cane,  and  applied  only  the 
tip  of  the  foot  to  the  ground. 

"  Dr.  Wilson,  of  Manchester,  has  reported  a  case  of  dislocation  out- 
wards of  two  years'  standing.  The  right  foot  turned  strongly  inwards, 
it  rested  on  the  ground  with  its  external  border,  the  point  d'appui  being 
represented  by  the  external  borders  of  the  calcaneum  and  of  the  fifth 
metatarsal  bone.  The  patient  could  not  use  the  foot.  There  existed  at 
the  external  side  of  the  dorsal  aspect  a  voluminous  projection  ;  the  integ- 
uments, at  that  point,  would  get  inflamed  on  the  slightest  fatigue,  and 
had  ulcerated  on  several  occasions.  Wilson  amputated  the  leg,  and  the 
patient  recovered. 

"  The  cases  of  secondary  extraction  have  given  one  death,  which  oc- 
curred in  the  practice  of  Dr.  Smith,  of  Leeds.  A  tall  and  robust  gen- 
tleman dislocated  the  astragalus  while  jumping  out  of  a  carriage,  on  May 
14,  1864.  The  skin  sloughed,  the  bone  became  loose,  and  Mr.  Smith 
extirpated  it  on  the  14th  of  June.  One  month  after,  the  patient  died 
with  eschars  on  the  sacrum.  The  same  surgeon  scores  three  recoveries 
out  of  three  operations  which  he  performed,  the  patients  being  able  to 
use  their  limbs  perfectly.  An  equally  good  result  was  obtained  in  the 
cases  of  Busk,  Cruveilhier,  Lallemand,  Loewer,  and  Shillitoe. 

"  The  dangers  of  the  expectant  method  [except  perhaps  in  the  back- 
ward dislocation — H.]  and  the  almost  absolute  necessity  of  resorting  sub- 
sequently to  extraetion  of  the  astragalus,  have  suggested  to  a  certain 
number  of  surgeons  the  immediate  performance  of  that  operation.  Such 
was  the  procedure  which  I  adopted  in  a  case  mentioned  above,  in  the 
chapter  on  Fractures  of  the  Astragalus  ;  I  will  recall  the  fact  that  the 
patient  died  after  having  undergone  amputation  of  the  thigh  ;  the  extir- 
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|)atii;ni  waj^  incomplete,  ii,s  I  had  left  in  place  the  head  of  ihebone  wB 
had  maiivUiiiied  its  relations  with  the  scaphoid/*' 

George  W.  Norris,  of  Philadelphia,  relates  the  following  case,  iUu^tntin 
tlie  imminent  danger  to  which  even  the  life  of  the  patient  mtty  Le  ejcjw 
in  tho^e  exiimples  which  are  Mpparently  the  must  simple : 

WillisiriT  Sumnierill,  let.  -I'l,  wiis  a^iniitted  to  the  Peiinsylvuoia  Hq 
tal  III!  the  litith  of  Septemlicr,  1881.  An  hour  previous,  while  dc 
ing  a  hidder,  he  slipped  and  fell  in  such  a  mjaincr  as  to  liirow  the  eQtin 
weight  of  his  hody  upon  the  outer  part  of  his  left  fcMUt,  The  fool  vi 
turned  inwards,  and  nearly  immovable;  a  slight  depression  exi^twl  in 
mediateiy  below*  the  lower  end  of  the  tibia,  uml  tliere  was  a  hard  romidfl 
prqjecticm  on  the  outer  part  of  the  foot,  a  little  l)elow  and  in  fr^nt 
the  extremity  of  the  fthulii:  the  skin  over  this  projection  >^  ■ 'k' 

or  excoriated,  Ivnt  redtteneil;   there  wiis  no  fracture  of  t  k  n*- 

tlte  leg. 

The  symptoms  rendered  it  plain  that  the  astragalus*  was  disl 
forwards  and  outwards,     Dr,  Barton,  under  whose  care  the  patii 
received,  proceeded  soon  after  to  make  attempts  at   reduction, 
muscles  of  the  leg  were  relaxe<l  ii8  much  as  possible,  and  extwisii 
made  from  the  foot  by  seizing  the  heel  and  front  part  of  the  foot  wliil 
Jin  a-ssistant  ma<le  counter-extension  at  the  knee.     The  bone  »'as 
pushed  inward.s  toward  the  joint  by  the  surgeon.      These  efforts  ir< 
continued  tor  a  considerable  time,  hut  had  no  effect  in  changing 
position  of  the  hone. 

Six  hours  afterwards,  I>rs,  Harris  and  Hewson  being  in  consultatif 
the  attempt  was  again  made  to  accomplish  the  reduction,  but  with* 
success;  and  the  surgeons  immediately  proceeded  to  excise  the  bone. 

An  incision  wa.s  made  parallel  with  the  tendons,  commencing  a  sh^ 
distsuice  above  the  projection,  ami  extending  down  far  enough  to  e: 
fairly  tlie  astnigjilus  and  its  torn  ligaments*     The  bone  was  theti  seii 
with   tlie  ffUTeps  and  easily  reuioved  after  the  division  of  a   few  liga- 
mentous tihres  that  eontinuetl  to  connect  it  with  the  adjoining  piirts. 
Very  little    bleeding   occurred,  only  two   small  arteries   requiring 
ligature. 

After  removal,  it  was  discovered  that  about  one-half  of  the  « 
whicli   plays  in  the  lower  end  of  the  tibia  bad  been  fractured,  and 
it  remained  firnaly  attached  to  the  extremity  of  that  bone.      No  attempt 
was  made  to  remove  tins  fragment;  but,  the  joint  being  carefully  spon; 
out,  the  sides  of  tlie  wound  were  brought  together  and  closed  by  »uta 
adhesive  straps^  and  a  roller;  after  which  the  foot,  placed  in    its  natu 
position,  was  laid  in  a  fracture-box. 

Oil  the  fifth  day  a  slough  began  to  form  upon  the  outside  uf  * 
which  was  foliowed  by  suppuration  at  other  points,  and  on  the  r 
day  an  opening  wus  mjule  to  evacuate  the  pus  near  the  njalk'<«4us 
tern  us.  At  the  end  of  about  eight  weeks  the  fragment  of  the  astragali 
which  had  been  suffered  to  remain  was  found  to  be  carious^  and  it  w; 
removed ;  the  heel  also  had  ulcerated  from  pres^sure,  and  sevend  otln 
bones  of  the  tarsus  were  discovered  to  be  carious.     Fifteen  months  lal 
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DISLOCATIONS    OF    THE    ASTRAGALUS.  989 

this  poor  fellow  was  still  in  the  hospital,  suffering  from  hectic,  with  ex- 
tensive disease  in  the  bones  of  the  tarsus  and  ankle-joint.  Finally, 
amputation  of  tlie  leg  was  practised  by  Dr.  Barton,  a  few  days  after 
which  the  patient  died.^ 

Norris  mentions  also  two  examples  of  simple  dislocation  of  the  as- 
tragalus at  the  Pennsylvania  Hospital  which  came  under  the  observation 
of  Dr.  Barton,  in  both  of  which  the  bone  was  left  unreduced.  In  one 
case  inflammation  and  sloughing  soon  effected  a  complete  exposure  of 
the  protruding  bone,  but  after  a  time  the  skin  cicatrized.  At  the  end 
of  five  months  the  patient  walke<l  and  had  good  use  of  the  joint,  though 
great  deformity  of  the  foot  existed,  and  he  continued  to  be  subject  to 
ulceration  of  the  newly  formed  skin  on  its  outer  part.  In  the  other  case 
gangrene  supen^ened  soon  after  the  accident,  and  the  patient  died. 

Norris  adds  that ''  the  late  Professor  Wistar  removed  the  astragalus 
in  a  case  of  compound  dislocation,  and  the  patient  was  cured  with  some 
motion  at  the  joint." 

Dr.  Alexander  Stevens,  of  New  York,  made  the  same  operation  in 
a  case  of  compound  dislocation,  and,  after  several  months,  he  affirms  that 
the  patient  "has  recovered  with  very  trifling  deformity  of  the  foot,  and 
with  a  flexible  joint.     He  walks  with  very  slight  lameness."^ 

I  am  indebted  to  Dr.  B.  H.  Hart,  of  Marietta,  Ohio,  for  an  account 
of  the  following  case,  and  for  the  specimen,  which  has,  also,  kindly  been 
put  in  my  possession. 

In  June,  1853,  Thomas  Williams  was  thrown  from  his  carriage, 
alighting  upon  his  left  foot  and  causing  a  compound  dislocation  of  the 
ankle-joint.  Dr.  Hart  was  immediately  called,  and  found  the  bones  of 
the  leg  thrust  through  the  integuments  on  the  outside,  the  malleolus 
internus  broken,  and  the  astragalus  partially  dislocated.  After  enlarg- 
ing the  opening  in  the  integuments  with  a  pocket-knife,  the  doctor  was 
able  to  reduce  the  dislocated  bones.  It  must  be  mentioned  that  this 
man  weighed  225  pounds,  and  that  in  his  fall  he  descended  a  precipice 
or  bank  oO  feet  in  height.  Soon  after  the  reduction  the  patient  had  two 
severe  convulsions,  which  were  arrested  by  bleeding  and  opiates,  and 
never  returned.  Cool  lotions  were  applied  to  the  limb ;  and  on  the 
sixth  day  erysipelas  supervened  and  extended  nearly  to  the  body.  The 
erysipelas  continued  about  nine  days.  Extensive  suppuration  throughout 
the  joint  resulted,  and  some  fragments  of  the  bone  came  away,  and  on  the 
thirty-third  day  Dr.  Hart  removed,  without  the  aid  of  the  knife,  the 
entire  astragalus.  In  three  months  the  patient  walked  upon  crutches, 
and  in  eleven  months  he  could  walk  well  without  a  staft',  a  slight  motion 
having  been  preserved  in  the  ankle-joint. 

The  dislocations  backwards,  of  which  we  have  found  recorded  only 
twenty  examples,  have  all,  with  but  four  exceptions,  been  left  unre- 
duced ;  yet  in  several  instances  the  patients  have  recovered  with  pretty 
useful  limbs.  Such  was  the  fact  with  Listen's,  Lizars,  and  my  own 
patients,  and  also  with  Mr.  Phillips's  two  cases,  to  all  of  which  I  shall 
again  refer.     It  must  be  noticed,  however,  that,  in  each  of  the  cases 

'  Norris,  George  W.,  Amer.  Journ.  Med.  Sci.,  Aiii;:   1837,  p.  378. 
*  Stevens,  North  Amer.  Med.  and  Suri;.  Jmirn.,  Jam   1827,  p.  200. 
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mentioned  iis  followed  by  a  successful  termination  wiidiout  rrancDoaj 

dislocations  were  simple. 

Turner,  of  Mancliester,  has  reported  one  example  of  compound  dis 
Ciition  outwards  and  backwards,  in  which,  finding  himself  unable  to<  ~ 
reduction,  lie  removed  the  a^trugnlus,  with  a  tolerably  successful  r<»«xdt* 
Finally,  n  case  was  presented  in  one  of  the  London  ho^pilal^i  in  l*<-i9,  ( 
a  dislocation  inwards  and  backwards,  which  wa^  reduc4.fl  in  abont  trn^ 
minutes,  by  extension  accompanied  with  lateral  pressure.' 

In  Sept.  1870,  I  saw,  with  Dr.  Sayre,  in  consultation,  a  sublv 
of  the  astragalus  forwards  and  outwards,  in  the  person  of  Mr.  Slei 
of  this  city,  which  had  just  occurred  in  consequence  of  an   ir  > 
reived  in  being  thrown  from  a  carriage.     The  dislocittion  seet 
nearly  but  not  quite  complete,  causing  great  projection  aji<I    ' 
tlie  skin.     I'nder  the  influence  of  cblorofonn,  by  extension  luid  ; 
it  was  ea^^ily  reduced  by  Dr.  Sayre.     In  five  weeks  from   this  tiiufl 
was  able  to  walk,  and  soon  after  the  restoration  of  the  fanctjons  of  i 
joint  was  complete. 

Bsisil  Norris,  Surgeon  U.  S.  A.,  in  a  paper  read  before  the  Americaoi 
Surgiail  Association  in  188H,  reports  a  case  of  dislocation  of  the  astray 
lus  fiii'wjirds  and  outwanis,  ciiused  by  being  thrown  from  a  carriage,  i  "" 
alighting  u|)on  his  foot.  In  less  than  an  hour  after  the  accidents  uad« 
the  influence  of  ether,  it  was  reduced  by  Drs.  Lincoln  and  Ashfonl,  < 
Washington.  The  method  employed  was  to  draw^  the  foot  forcibly  do^ 
wards,  while  it  was  at  the  same  time  rotateil  outwards.  The  fin 
attempt  was  unsuccessful ;  but  in  the  sci-ond,  the  extension  being  aidM 
by  direct  pressure,  the  bone  was  at  first  pai-tially  restored  to  ita  podtioai 
the  restoration  being  finally  completed  by  continued  extension,  and 
direct  pressure  upon  the  neck  of  the  astragalus.  No  grave  infiammatof 
accident  ensued.  The  satue  paper  contains  comraunic^itions  from  §ev 
surgams  reporting  siniilar  cases;  only  one  of  which,  that  of  Dr.  Ju 
Brinton,  of  Phibnlt  Ijihiji,*  bad  lieen  previously  reported. 

In  Dr.  Erin  ton  V  case,  the  astrngalus  was  dislocated  forwards 
inwards,  and  the  fibula  was  broken,  but  the  integuments  were  not  tor 
Several  ineffectual  attempts  at  reduction  were  made  on  the  same  day  I 
Dm.  Brinton  and  Moss.  A  severe  in^Mnnnation  ensued,  with  c^thi 
alarming  syruptoms,  aiiil  on  the  14th  day  Dr.  Brinton  practised  excifii^u 
A  portion  of  the  os  calcts  subsequently  became  carious,  and  was  remove 
and  he  finally  recovered  with  a  tolerably  useful  limb. 

A  communication  fi'om   Dr.  J.  W.  S.  Gouley,  contained  in   the 
paper,  givas  an  account  of  a  case  of  simple  dislocation  forwards  and  «mt-' 
wards  which  he  had  reduced.     Reference  is  made  also   to   other  caiwfi 
seen  by  Drs.  Gfmley,  Yolhira,  and  Agnew,  but  not  with   sufficient 
cision  to  render  their  repetrtion  in  this  place  usefub 

Treatment, — Various  attempts  have  been  made  by  surgical  writers 
determine  the  line  of  treatment  which  should  be  adopte<i  in  these 

*  Turner,  Tmns.  Pro v in.  Med.  and  divtt^.  Journ.,  vol.  ix.    Esfay  on  Diftlcx^Ulonil 
AsinigftluH,  with  nearly  tiftj  casea.    For  additional  ea^es,  see  Med,  nnd  Sure.  Reo 
Jan.  1867.  "  ^ 

*  London  Laricot,  vol.  ii.  p,  559. 
■  Briuton,  Photogmpliie  Rev.,  No.  2,  Dec.  1870. 
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fortunate  cases,  but  with  very  unsatisfactory  results,  since  they  are  far 
from  having  arrived  at  similar  conclusions,  nor  have  they  been  able 
always  to  settle  the  question  definitely  for  themselves.  The  difficulty 
consists  in  the  multiplicity  and  lack  of  uniformity  in  the  complications 
which  attend  these  accidents,  rendering  it  impossible  to  establish  a  clas- 
sification upon  which  a  uniform  treatment  may  be  safely  based.  There 
are  certain  principles,  however,  which  seem  to  be  sufficiently  settled  to 
allow  of  an  authoritative  announcement ;  these  may  be  briefly  stated  as 
follows :  If  the  dislocation  is  simple,  reduce  the  astragalus  immediately, 
provided  this  is  possible.  If  the  dislocation  is  complete,  and  it  cannot  be 
reduced,  even  partially,  except  in  cases  of  dislocation  backwards,  proceed 
at  once  to  resection  or  to  amputation.  In  compound  dislocations,  resec- 
tion or  amputation  affi}rds  the  only  safe  resource.  In  all  cases  the  in- 
flammation is  likely  to  be  intense,  in  order  to  prevent  which  complication 
the  surgeon  must  be  unremitting  in  his  use  of  the  appropriate  remedies. 

The  several  indications  and  rules  of  treatment  above  enumerated  I 
shall  proceed  to  illustrate  a  little  more  fully. 

In  a  recent  simple  dislocation  of  the  astragalus  forwards,  the  leg  should 
be  flexed  to  a  right  angle  with  the  thigh,  and,  for  the  purpose  of  making 
extension,  one  assistant  should  take  hold  of  the  foot  in  both  hands  in 
the  same  manner  that  a  servant  draws  a  boot,  that  is,  with  the  right 
hand  grasping  the  heel,  and  the  left  placed  upon  the  dorsum  of  the  foot, 
near  the  toes.  A  second  assistant  should  seize  the  lower  part  of  the 
thigh,  in  order  to  make  counter-extension,  while  the  surgeon  presses  with 
the  ball  of  his  hand  against  the  head  of  the  astragalus,  upwards  and 
backwards.  If  these  simple  measures  fail,  the  pulleys  ought  to  be 
employed  as  a  substitute  for  the  hands  in  making  extension.  In  applying 
the  extension,  the  toes  must  be  kept  well  down,  and  occasionally  the  foot 
should  be  moved  gently  from  one  side  to  the  other. 

An  oblique  dislocation  must  be  reduced,  if  possible,  to  an  anterior 
dislocation,  before  an  attempt  is  made  to  carry  the  head  of  the  bone  back 
to  its  place,  as  by  this  mode  the  reduction  will  be  greatly  facilitated. 

Lateral  dislocations  may  be  reduced  by  the  same  means ;  but  if  the 
astragalus  is  dislocated  outwards,  the  foot  must  be  held  forcibly  adducted 
during  the  extension ;  and  if  it  is  dislocated  inwards,  the  foot  must  be 
held  strongly  in  the  opposite  direction. 

Lizars  says  that  he  has  seen  one  case  of  backward  dislocation,  and  that 
all  attempts  at  reduction  were  unavailing.  The  limb  was,  however, 
preserved,  and  proved  to  be  useful.*  Liston  was  equally  unsuccessful  in 
a  case  which  came  under  his  notice.^  Phillips  has  reported  two  cases,  in 
neither  of  which  was  the  reduction  accomplished.*  Nelaton  has  seen  a 
compound  dislocation  which  he  could  not  reduce.*  Mr.  Erichsen,  how- 
ever, who  believed  that  when  dislocated  backwards  it  had  not  hitherto  been 
reduced,  declares  that  the  surgeons  at  University  Hospital  have  succeeded 
in  one  case  recently,  in  which  both  the  tibia  and  fibula  were  broken  also.* 

*  Lizars,  System  of  Practical  Surg.,  Edinburgh  ed.,  1847,  p.  161. 

•  Liston,  Elements  of  Surgery,  vol   iii.  p.  348. 
'  Phillipe,  Lond.  Med.  Gaz.,  vol.  xiv.  p.  596. 

♦  Nelaton,  Pathologic  Chirurg.,  t.  ii.  p.  482. 

*  Erichsen,  Science  and  Art.  of  Surg.,  Amer.  ed   1859,  p.  270. 
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Mr.  Erichisan  suggests  also  that,  in  ease  of  a  faiiare  by  llie 
means,  we  should  resort  to  a  subcutaneous  section  of  the  tendo 
Mr,  Williams,  of  Dublin,  in  a  sirnilnr  case,  which  had  been  left  unns 
dueed,  was  obliged  finally  to  extract  the  b<jne,  in  con«»eqiienoe  of  tht 
integuments  having  sloughed.^ 

In   February,  1875,  Mr.  J,  N.   Hall  of  Colorado,  set.  38,  eunsdld 
me  in  reference  to  an  injury  to  his  foot  sustained  two  years  before. 
foot  had  been  cjiught  between  a  couple  of  timbers  aiid  violently  twij 
inwards.     The  nature  of  the  accident  was  not  at  first   recognite<l 
found  the  astnigalus  disphiced  backwards  jug  far  a^  the  posterior  extrwii 
of  the  c-aleaneuui,  causing  tlie  tendo  Achillis   to  curve  b?« 
astragalus  was  especially  proniineiit  on  the  inner  side,  poM^ 
foot  was  at  a  right  angle  with  the  leg,  and  shortened  in  front  three-eightli* 
of  an  inch.     The  leg  was  shortened  live -eighths  of  an  inch.      The  foot 
at  time«  painful  and  numb.     He  walked  very  well  with  the  aid  of 
Of  coitrse,  no  .surgical  interference  could  be  recommended. 

Compound  dislocations,  and  such  ns  are  otherwise  complicated, 
of  the  surgeon  immediate  amput^ition  or  exsection,  the  latter  of  whici 
ought  to  be  preferred  whenever  the  condition  of  the  limb  encourages 
reasonable  hope  that  the  foot  may  be  saved. 

Dr.  Grant,  of  Cannda,  has  reported  a  case  of  success  after   redw 
of  a  compound  dislocation  of  this  bone.     The  man  was   35  years 
and  in  good  henltli,     Imme*]iately  after  the  accident  tlie  astragnhis  *■•' 
found  completely  disloaited  forwards,  and  lying  with  it^  long  axis  plju»l 
tmnsver8ely,  so  that  the  anterior  extremity  protrmled  through  the  tnt 
ment^  one  inch  on  the  outer  side  of  the  foot.     There  waft  no  fractal 
The  first  attempt  at  reduction,  by  extension  and  pressure,  iailed  ;  but 
the  second  attempt  moderate  pressure,  without  extension,  wri^  sm 
Suppunition  ensued,  and  continued  two  months.     At   the  end  of 
months  he  walked  without  a  cane ;  and  at  tlie  date  of  the  report  ifc^ 
aJikle  was  in  all  respects  perfect.^ 

**  In  the  dislocation  by  rotation,  or  renversement,"  says  M,  E.  Deli 
"  if  the  bone  hsis  been  rotated  upotf  its  antero-pasterior  axis  to  tlie  eit< 
of  90  fiegrees,  thus  having  brought  its  trochlear  surface  inwards  or 
wards,  it  is  necessary,  in  order  to  efl^ect  reduction,  that  wli 
the  footy  the  hone  should  be  tilted,  outwards  in  inward   di- 
inwards  in  the  external   variety,  which  is  done  by  pressing  upon  ' 
margin  of  the  facet  which  has  become  superior.     In  a  case  of  dialocu;' 
by  renversement,  the  surgeon  must  try  first,  by  a  tilting  motion,  tc  ' 
vert  that  rotation  of  180  degrees  into  one  of  90 ;  and  then  t4^  pi 
upon  one  of  the  margins  of  the  bone,  in  onler  to  tran&form  tin 
ment  into  an  ordinary  dislocation  inwards  or  ontwanis/' 

When  exsection  is  practised,  and  the  hone  is  found  to  be  broken,  a? 
often  is,  all  the  fragments  should  be  carefully  removed,  since  they 
certain  to  become  necrosed  if  left  in  place.     ""  This  happened,"  Poi 
remarks,  ''  in  the  cases  of  Baiton  and  Smith,  and  the  accidents  wh)< 
occurred  in  Sampson *s  patient  and  in  mine,  seem  to  me  to  be  due  to 

*  Willitim=,  Erichsen.  op.  eit,,  p.  27 L 
'^  GrMOt,  Canada  Med.  Journ.,  Uct,  1865, 
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fact  that  the  extirpation  had  been  incomplete."  Nor  ought  the  surgeon 
to  hesitate  to  lay  open  freely  the  tissues  in  every  direction,  in  order  that 
he  may  accomplish  this  purpose ;  even  the  tendons  lying  over  the  pro- 
truding bone  may  be  sacrificed  unhesitatingly,  since,  after  having  been 
so  severely  bruised,  stretched,  and  lacerated,  they  are  pretty  certain  to 
slough.  Indeed,  the  more  freely  the  tissues  are  divided  over  the  bone, 
the  less  will  be  the  danger  of  inflammation,  and  the  safer  will  be  the  life 
and  limb  of  the  patient. 

In  addition  to  the  examples  already  cited  of  compound  dislocation  in 
which  the  astragalus  was  removed,  the  following,  reported  by  Dr.  W.  A. 
Gillespie,  of  Ellisville,  Va.,  will  also  illustrate  the  occasional  value  of 
exsection  in  these  severe  accidents. 

Mrs.  A.,  aged  about  50  years,  fell  from  a  horse  on  the  23d  of  May, 
1833,  dislocating  both  ankles.  The  dislocation  of  the  right  foot  was  ac- 
companied with  a  dislocation  of  the  astragalus  outwards,  which  projected 
through  a  very  large  wound  in  the  integuments,  and  its  trochlea  was 
placed  at  an  angle  of  about  45^  with  its  natural  position.  Early  on  the 
following  day  it  was  removed  by  severing  its  few  remaining  connections, 
and  the  wound  was  immediately  closed  by  stitches,  adhesive  plasters,  and 
light  dressings.  From  the  moment  of  the  receipt  of  the  injury,  and  for 
several  days  afterwards,  she  suffered  excruciating  pain  in  the  limb,  and 
on  the  third  day  tetanus  was  apprehended,  but  its  full  accession  was  pre- 
vented by  the  free  use  of  opiates.  The  limb  was  suspended  in  N.  R. 
Smith's  fracture-apparatus;  and  as  gangrene  with  hectic  fever  soon 
threatened  the  life  of  the  patient,  fermenting  poultices  were  diligently 
applied,  and  the  patient  was  sustained  by  wine,  bark,  and  other  tonics. 
Two  months  after  the  injury  was  received,  the  date  at  which  the  report 
is  given,  the  wound  had  entirely  healed,  and  her  complete  recovery  was 
regarded  as  certain.^ 

§  2.  Astragalo-Calcaneo-Scaphoid  Dislocations. 

It  is  perhaps  quite  as  common  for  the  astragalus  to  be  dislocated  from 
the  scaphoid  bone  and  calcaneum,  while  it  retains  its  connections  with 
the  tibia,  as  to  be  dislocated  from  all  these  bones  at  the  same  time.  This 
astragalo-calcaneo-scaphioid  dislocation  is  that  which  Malgaigne  has 
termed  "subastragaloid."  Produced  by  the  same  causes  which  deter- 
mine true  dislocations  of  the  astragalus,  it  may  occur  in  the  same  direc- 
tions, and  is  liable  to  the  same  complications ;  nor  will  either  the  prog- 
nosis or  treatment  differ  essentially  from  that  which  is  recognized  and 
established  in  the  other  accident. 

As  in  dislocations  proper  of  the  astragalus,  so  also  in  this  accident, 
opposite  results  have  occasionally  followed  from  similar  modes  of  treat- 
ment. Thus,  Dr.  Detmold,  of  New  York,  stated  in  1856  to  the  New 
York  Academy  of  Medicine,  that  he  had  recently  met  with  a  dislocation 
of  the  astragalus,  in  which  the  bone  had  retained  its  proper  relations  with 
the  tibia,  but  not  with  the  bones  of  the  tarsus.  The  patient  had  fallen 
from  a  wagon  and  caught  his  foot  in  the  wheel.     Dr.  Detmold  made 

»  Gillespie,  Amer.  Journ.  Med.  Sci.,  Aug.  1838,  p.  652. 
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extension  with  pulleys,  but  could  not  effect  the  reduction.  Subsequendv 
he  was  obliged  to  remove  the  astragalus  on  account  of  the  suppuration 
which  followed  and  the  consequent  exposure  of  the  bone.  The  wound 
did  not  heal  kindly,  and  at  length  amputation  of  the  leg  became  neces- 
sary. 

Dr.  Detmold  concludes,  from  this  example  and  others  which  hare 
come  to  his  knowledge,  that  if  a  similar  case  were  to  present  it«elf  to 
him  again,  he  would  amputate  at  once.^ 

The  following  case  reported  by  Dr.  Thomas  Wells,  of  Columbia,  S.  C, 
is  of  unusual  interest,  as  illustrating  the  danger  of  leaving  the  bone  di^ 
placed,  and  also  the  benefit  which  may,  even  under  the  most  unfavorable 
circumstances,  result  from  its  final  removal : 

Dr.  S.,  set.  30,  was  riding  in  an  open  carriage,  some  time  during  the 
year  1819,  when  his  horses  became  frightened  and  ran,  and  in  leaping 
from  his  vehicle  he  struck  upon  his  left  foot,  dislocating  the  astra^as 
from  its  junction  with  the  scaphoid  bone,  upwards  and  slightly  outwards. 
Several  medical  gentlemen  made  violent  efforts  to  reduce  the  bone,  but 
without  effect.  Inflammation  and  suppuration,  accompanied  by  a  high 
fever,  soon  followed,  and  the  head  of  the  astragalus,  becoming  carious, 
protruded  through  the  skin.  On  the  18th  of  August,  about  seven  months 
after  the  injury  was  received,  he  was  still  suffering  from  a  copious  dis- 
charge, pain,  swelling,  and  general  irritative  fever,  and  it  was  deter- 
mined to  excise  the  bone;  which  was  accordingly  done  by  enlarging 
the  wound  and  detaching  its  loose  connections  with  the  adjacent  tissues. 
The  astragalus  extracted  left  a  frightful  wound,  the  foot  seeming  to  be 
nearly  separated  from  the  leg.  A  hollow  splint  was  adjusted  to  the 
inside  of  the  foot  and  leg,  so  as  to  preserve  the  limb  perfectly  steady  an<i 
in  a  proper  direction  ;  simple  dressings  were  applied,  and  an  anodyne 
administered  internally.  No  accidents  followed,  and  at  the  end  of  Sep- 
tember the  wound  was  healed,  and  the  swelling  of  the  parts  had  entirelj 
subsided.  One  year  after  the  operation,  he  walked  without  the  le:i?t 
diflBculty ;  the  ankle  being  then  perfectly  sound.  The  leg  wju**  ^hortene<i 
about  one  inch,  and  this  deficiency  was  supplied  by  a  thick  heel  uj>«>d 
his  shoe.^ 

Examples  might  be  cited  illustrative  of  the  value  of  early  exsection 
where  reduction  could  not  be  accomplished ;  but,  after  what  has  already 
been  said  upon  the  subject  of  dislocations  of  the  astragalus,  I  shall  n'»t 
regard  any  farther  reference  as  either  necessary  or  useful.  If  other 
principles  of  tre^itment  are  to  govern  the  surgeon  than  those  which  I 
have  already  laid  down,  they  cannot  here  be  stated.  They  are  amonj: 
those  unwritten  rules  whose  existence  we  cannot  always  recognize  until 
the  case  arises  to  which  they  may  apply.  Yet,  in  the  exigency  sn]y 
posed,  they  are  us  clearly  defined,  and  as  imperative,  in  the  mind  of  the 
clever  surgeon,  as  any  of  those  laws  which  have  been  made  the  subject- 
of  special  record. 

*  Detmold,  New  York  Journ.  Med.,  Mav,  1856,  p.  38:^. 
»  Wells,  Amer.  Journ.  Med.  Sci.,  May,  1832,  p.  21. 
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§  3,  Dislocations  of  the  Calcaneum. 

The  calcaneum  may,  as  a  consequence  of  a  fall  upon  the  heel,  or  of 
a  direct  blow,  be  dislocated  outwards  from  the  astragalus  alone,  or  up- 
wards and  outwards  from  the  cuboid  bone  at  the  same  time.  It  has 
been  found  also,  according  to  Canton,  at  the  same  moment  dislocated 
outwards  from  the  astragalus  and  inwards  upon  the  cuboid  bone. 

Chelius  says  he  has  seen  an  old  dislocation  of  the  calcaneum,  pro- 
duced in  early  life  by  pulling  off  a  boot,  from  which  there  finally  resulted 
a  degeneration  like  elephantiasis  of  the  leg,  rendering  amputation  neces- 
saiT. 

Mr.  South  remarks,  in  his  notes  to  Chelius,  that  the  two  cases  of 
dislocation  outwards  of  this  bone,  mentioned  by  Sir  Astley  Cooper, 
were  from  his  (South's)  Notes  (cases  199  and  200).  In  the  first  case, 
that  of  Martin  Bentley,  occasioned  by  the  falling  of  a  heavy  stone  upon 
his  foot,  the  integuments  were  not  broken,  and  the  position  of  the  foot 
resembled  a  varus.  ''  The  dislocation  was  easily  reduced,  having  bent 
the  thigh  and  knee  on  the  body  and  fixed  the  leg,  by  laying  hold  of  the 
metatarsus  and  of  the  tuberosity  of  the  heel-bone,  and  drawing  the  foot 

fently  and  directly  from  the  leg,  during  which  extension  Cline  put  his 
nee  against  the  outside  of  the  joint,  and  the  foot  being  pressed  against 
it,  the  heel  and  the  navicular  bone  readily  slipped  into  their  place,  and 
the  deformity  disappeared."  He  was  discharged  from  the  hospital  in 
five  weeks,  "  having  the  complete  use  of  his  foot.** 

In  the  second  case,  the  dislocation,  produced  also  by  the  figiill  of  a  stone 
upon  the  foot,  was  compound,  and  the  patient,  Thomas  Gilmore,  having 
been  brought  into  St.  Thomas's  Hospital,  the  reduction  was  effected  by 
extending  the  foot  and  rotating  it  outwards.  Six  months  after,  when  he 
left  the  hospital,  he  was  able  to  walk  pretty  well  with  a  stick. 

A.  Dumas*  relates  an  example  of  this  dislocation  outwards,  caused  by 
a  piece  of  wood  falling  upon  the  internal  side  of  the  leg  and  foot.  Jourdan, 
of  Marseilles,  in  whose  service  the  case  was  presented,  reduced  it  easily 
by  extension  downwards  and  outwards,  combined  with  direct  pressure. 

In  another  case  reported  by  Dumas,  a  man  had  been  struck  upon  the 
posterior  and  external  part  of  the  heel,  and  imprisoned  by  an  anchor ;  in 
which  condition  of  the  limb,  the  body  was  thrown  to  the  left.  Jourdan 
reduced  the  dislocation  easily,  as  in  the  preceding  case.  At  the  end  of 
a  month  the  cure  was  complete. 

Dr.  Edwin  Canton*  found  in  the  dissecting-room  of  the  Charing-Cross 
Hospital,  what  he  regarded  as  a  traumatic  dislocation  outwards  upon  the 
astragalus  and  inwards  upon  the  cuboid.  Malgaigne  and  Poinsot  have 
accepted  Canton's  view  of  the  case,  but  Polaillon  could  interpret  it  only 
as  a  pathological  displacement. 

Hancock*  describes  a  specimen  taken  from  an  old  man  who  had  re- 
ceived his  injury  two  years  before  death,  causing  a  dislocation  outwards, 

^  Chelius,  System  of  Surgr.,  Amer.  ed.,  vol.  ii.  p.  354. 

»  A.  Dumas,  Bull.  Therap.,  1854,  t.  46,  p.  550. 

»  E.  Canton,  The  Lancet,  1847,  vol.  i.  p.  506. 

*  Hancock,  Anat.  and  Surg.  Human  Foot,  London,  1873,  p.  216. 
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which  had  not  been  reduced.  Dissection  showed  that  the  calcaneam  was 
slightly  separated  from  the  cuboid,  and  more  extensively  from  the  astrag- 
alus, whose  position  in  the  articulation  was  completely  changed.  The 
astragalus,  tibia,  fibula,  and  calcaneum  were  anchylosed  by  bony  callus. 

§  4.  Middle  Tarsal  Dislocations. 

The  scaphoid  and  cuboid  bones  may  be  dislocated  from  the  astragalus 
and  calcaneum,  constituting  what  is  termed,  by  Malgaigne,  a  "  middle 
tarsal  "  dislocation.  It  is  probable  that,  to  some  extent,  the  same  thing 
has  occurred  in  many  of  those  cases  which  are  reported  as  simple  disloca- 
tions of  the  astragalus,  or  as  dislocations  at  the  astragalo-scaphoid  artkm- 
lation  ;  but  it  occurs  also  occasionally  in  a  degree  so  perfect  and  complete 
as  to  leave  no  doubt  as  to  the  true  nature  of  the  disjunction,  and  to 
entitle  it  to  a  separate  consideration. 

Mr.  Listen  mentions  the  case  of  a  boy,  aet.  14,  who  fell  from  a  height 
of  forty  feet,  striking,  apparently,  upon  the  extremity  of  the  foot.  The 
scaphoid  and  cuboid  bones  were  found  displaced  upwards  and  forwards, 
so  that  the  foot  was  shortened  about  half  an  inch,  and  had  a  clubbed 
appearance.  No  attempt  was  made  to  reduce  the  bones,  and  he  left  the 
hospital  in  three  weeks,  able  to  stand  on  the  foot.' 

Sir  Astley  Cooper  has  recorded  in  more  detail  a  similar  example.  A 
man,  working  at  the  Southwark  bridge,  London,  received  upon  the  top 
of  his  foot  a  stone  of  great  weight.  He  was  immediatelv  carried  to 
Guy's  Hospital,  and  his  condition  is  described  as  follows :  '*  The  os  calcis 
and  the  astragalus  remained  in  their  natural  situations,  but  the  fore|»ari 
of  the  foot  was  turned  inwards  upon  the  bones.  When  examined  by 
the  students,  the  appearance  was  so  precisely  like  that  of  a  club-foot, 
that  they  could  not  at  first  believe  but  that  it  was  a  natural  defect  of 
that  kind  ;"  but,  upon  the  assurance  of  the  man  that  previous  to  the  acci- 
dent his  foot  was  not  distorted,  extension  was  made,  and  the  reduction 
was  effected.  He  was  discharged  from  the  hospital  in  five  weeks,  having 
the  complete  use  of  his  foot.^ 

E.  Delorme'  mentions  two  cases  observed  by  Thomas  and  Anger,  re- 
spectively. 

In  Thomas's  case,  the  foot  had  been  traversed  by  the  wheel  of  a  wagon. 
Reduction  could  not  be  effected,  and  the  patient  died.  The  autopsy  di:?- 
closed  a  displacement  upwards  of  the  astragalus  and  calcaneum  upi>n  the 
second  row  of  the  tarsal  bones.  The  scaphoid  was  broken,  and  one  of 
its  fragments  protruded  at  the  sole  of  the  foot.  The  cuboid  was  only 
partially  dislocated  from  the  calcaneum. 

In  Anger's  case,  a  man  had  fallen  from  a  height,  and  the  arch  of  the 
foot  appeared  a  little  flattened,  but  the  displacement  of  the  bones  could 
not  be  made  out.  The  patient  having  died  of  erysipelas,  the  autoiw^y 
revealed  a  complete  dislocation  of  the  astragalus  and  calcaneum  forwanl* 
upon  the  second  row  of  the  tarsal  bones.     The  tubercle  at  the  anterior 

^  Practicul  Surgery;  also  London  Lancet,  vol.  xxxvii.  p   183. 
'  Sir  A.  Cooper  on  Disloc,  etc.,  London  ed.,  1823,  p.  376. 
*  Delorme,  Thomas,  and  Anger.     Poinsot,  op.  cit.,  p.  1210. 
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portion  of  the  scaphoid  was  almost  entirely  torn  away.     Even  after  dis- 
section it  was  foand  difficult  to  redace  the  bones. 

§  6.  Dislocations  of  the  Cuboid  Bone. 

According  to  Piedagnel,  quoted  by  Chelius,  the  cuboid  bone  may  be 
dislocated  upwards,  inwards,  and  downwards,  but  Malgaigne  affirms  that 
he  has  found  no  case  recorded  in  which  the  dislocation  has  occurred 
alone,  or  unaccompanied  with  a  dislocation  of  one  or  more  of  the  other 
tarsal  bones. 

§  6.  Dislocations  of  the  Scaphoid  Bone. 

Burnett  has  seen  a  dislocation  of  the  scaphoid  bone  in  which  its  con- 
nections with  the  astragalus  were  undisturbed,  while  at  the  same  time  it 
was  completely  separated  from  the  cuneiform  bones.  By  strong  pressure 
exercised  during  several  minutes,  the  os  scaphoides  was  made  to  fall  into 
its  place.  The  dislocation  was  compound,  yet  the  wound  healed  rapidly, 
and  in  a  short  time  the  recovery  was  almost  complete.* 

Rizzoli^  also  reports  an  example  of  simultaneous  dislocation  of  the  as- 
tragalus and  scaphoid  in  a  direction  "  inwards,  upwards,  and  forwards,'* 
the  injury  being  caused  by  jumping  from  a  carriage.  Rizzoli  succeeded 
in  effecting  reduction  with  the  aid  of  three  assistants,  by  making  counter- 
extension  from  the  knee,  the  leg  being  in  a  position  of  semiflexion,  while 
direct  pressure  was  made  upon  the  projecting  scaphoid ;  Rizzoli  himself 
seized  the  toes  and  the  heel  with  his  two  hands,  and  made  traction, 
bringing  at  the  same  moment  the  foot  upwards. 

Garland,*  of  Liverpool,  saw  a  child  aet.  4,  with  a  compound  dislocation 
of  the  scaphoid  forwards,  caused  by  a  direct  blow  upon  the  top  of  the 
foot.  The  scaphoid  was  completely  separated  from  the  cuneiform  bones. 
The  reduction  was  effected  not  without  much  difficulty.  When  the  child 
left  the  hospital  there  still  remained  some  deformity,  the  foot  being  a 
little  turned  outwards;  and  the  arch  of  the  tarsus  being  somewhat 
flattened. 

Several  examples  are  recorded  of  a  true  dislocation  of  the  os  scaphoi- 
des, in  which  the  bone  had  abandoned  both  the  astragalus  on  the  one 
hand,  and  the  cuneiform  bones  on  the  other. 

Piedagnel  mentions  a  case  in  which  the  scaphoid  bone  was  broken 
longitudinally,  and  its  internal  fragment,  constituting  the  largest  portion, 
was  displaced  inwards  through  a  tegumentary  wound.  He  was  unable 
to  effect  reduction,  and  was  compelled  to  amputate  the  foot.* 

Walker  has  reported  an  example  of  dislocation  forwards,  occasioned 
by  jumping  upon  the  ball  of  the  foot.  The  bone  formed  a  marked  pro- 
jection upon  the  top  of  the  foot,  and  a  corresponding  depression  existed 
below.  An  attempt  was  first  made  to  accomplish  the  reduction  by  sim- 
ple pressure  with  the  thumbs;  but  this  having  failed,  the  surgeon  bent 
the  extremity  of  the  foot  forcibly  downwards,  and  by  continuing  to  press 

*  Burnett,  Lond.  Med.  Gazette,  1887,  vol.  xix.  p.  221. 

2  Rizzoli,  Clin.  Chir   trad  par  Andreiui.  Paris,  1872,  p.  146. 

'  Garland,  Anat.  nnd  Surg,  of  Human  Foot,  London,  1873,  p.  284. 

*  Piedagnel,  Journ.  Cniv.  et  Heb.,  torn.  ii.  p.  208. 
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Upon  th€  9t*Jiphoid,  it  fell  into  its  position  easily  and  witii  a  dtntiltftl 
In  about  three  weeks  tHe  patient  was  able  to  walk  yv'ith.  only  a^ 
bait,  and  no  deformity  remained.* 

Robert  W.  Smitb^lias  also  reported  a  case  of  ancient  did<i 
the  scaphoid  ufj wards,  in  a  man  wlio  several  years  before  had  faBm  I 
a  horse,  the  foot  being  caught  in  the  stirrup  under  the  ammal.     TV" 
bone  projected  in  front  of  the  head  of  the  astragalus  ;   the  &«:>le  *if  tlhr 
foot  was  very  much  fattened,  but  walking  was  not  at  all  interfered  wiif 

§  7.  Disiocatio]i&  of  the  Cuneiform  Bones, 

The  crmeiform  bones  maybe  dislocated  without  having  ^eparstetl ! 
each  other,  of  which  two  or  three  examples  are  recorde<1 ;  or,  which  ; 
more  common^  the  internal  cuneiform  may  be  dislocated   alone. 
iSir  Astley  Cooper:    "'I  have  twice  seen  this  bone  di sicca t>ed;  onc€  ml 
gentlemsm   who  called  upon  me  some  weeks  after  the  accider»t,  and] 
second  time  in  a  case  which  occurred  in  Guy's  Hospital  very  lately. 
both  instances  the  same  appearances  presented  themselves.      There  ^ 
a  great  projection  of  tiie  bone  inwards,  and  some  degree  of  elev 
fi'om  its  being  drawn  up  l>y  tlie  action  of  the  tibialis  anticus  muscle; 
it  no  longer  remained  in  a  direct  line  with  tlie  naetatarsjil  bone  of  the  greij 
toe.     In  neitiier  case  was  the  bone  re<Iuced.     The  subject  of  the  first 
these  accidents  walked  with  but  little  halting,  and  1   believe  would 
time  recover  the  use  of  the  foot,  so  as  not  to  appear  lame.      The  cause  ] 
the  accident  w^as  a  fall  from  a  considerable  height,  by  which  the  ligam^ 
was  ruptured  which  connects  this  bone  with  the  os  cuneiforme,  and 
the  OS  navicuhire.     The  second  case,  which  was  in  Guy '8  Hospital,  nt" 
apprentice,  Mr.  Babington,  informs  me  happened  by  the  fall  of  a  horse, 
and  the  foot  was  caught  between  the  horse  and  the  curbstone."* 

Villars*  met  with  an  example  of  dislocation  of  the  cuneiform  iDtemtm 
upwards  and  inwards,  which  he  reduced  by  extension,  abduction,  mi 
pressure  on  the  second  day;  at  the  end  of  two  months  the  patient  ccmM 
walk  easily. 

In  a  case  reported  by  Meyoier*  the  dislocation  of  thi.q  bone  was  ' 
to  be  due  to  muscular  contniction    alone.      The  reduction 
effected. 

Fitz-Gibbon^  reports  a  case  of  dislocation  of  the   internal  < 
downwards  and  inwards,  from  a  direct  blow.     Reduction   wa^ 
coniplished  by  extension  and  direct  preesure,  and  recovery  took 
without  accident. 

Lemoine^  met  with  a  similar  case  in  which  reduction  attempted  on 
nineteenth  day  was  found  impossible.     Four  months   after   rlie  ae^uiid 
the  patient  was  able  to  walk,  but  not  without  fatigue. 

In  a  case  of  compound  dislocation  seen  by  Mr.  Key,  reduclioii 

*  Wnlker.  The  M<?dicftl  Exiirniner,  1851,  p.  203. 

*  R.  AV.  Smith,  Dublin  Hosp.  Ghz,,  1R55,  vol.  \l  p.  7<S, 
"  iSir  Afttlev  Cooper;  np.  cSt..  p.  383. 

*  Villars,  Poulet.  (hvA.  M^l  de  Paris,  1861,  p.  767, 
fr  Meynier,  Gftz    Med   de  Paris,  1851,  p   620. 

*  Fitz-Gibbon,  Dublin  Journ.  Med   8ci,  1877,  vol.  Ixiv    p.  271. 
'  Lemoine,  Rev,  Mens,  de  Chir  ,  1883,  No,  2,  p,  12K 
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effected,  and  in  two  months   the  cure   was  so  far  completed  that  the 
patient  vnilked  with  only  a  sliglit  lumeiiess.*     Nelatijn,  in  a  similar  case 
I  of  coin  pound  dislocation,  unahle  to  reduce  the  bone*  removed  it  eom- 
Ipletely,  and  the  patient  recovered.* 

I      A  dislocation  of  the  st*octnd  cuneiform  has  been  observe<i  by  Wm.  11. 
iFolker^  and  by  B,  Anger.* 

f      In  Folker  s  case  reduction  was  easily  effected.     In   tlic  eiine  rejHirted 
by  Anger  the  dislocation  wa^  incomplete,  not  protruding  more  thun  one 
I  centimetre,  but  it  conhl  not  be  reduced^ 

I  Robert  Smith  has  called  attention  to  a  species  of  dislocation  of  the 
I  internal  cuneiform  bone  not  before  verv*  accurately  describcil ;  hut  of 
P  which  he  hu^  prcsente^l  two  exampleni.  It  consists  in  simultaneous  dis- 
locatimi  of  the  metatarsu>s  and  intcnud  cuneiform:  that  is  tn  say,  the 
first  metatarsal  bone,  together  with  the  internal  cuneiform,  is  dislocated 
upwards  and  backwards  upon  the  t^irsus,  carrying  with  it  also  the  four 
remaining  metatarsal  bones.  In  both  of  the  examples  seen  and  recortied 
by  him  the  dislocations  were  ancient,  and  no  account  could  be  obtained 
^Kcf  the  precise  m sinner  in  which  the  accidents  hail  been  produced.  The 
^vfeet  were  fureshortened  to  the  extent  of  an  inch  or  more  in  consequence 
I  of  the  overlapping  of  the  bones,  yet  the  heel  in  each  case  preserved  its 
I  liatuml  relations  to  the  tibia,  not  being  proportionately  lengthened  as 
I  is  the  case  in  dislocations  of  the  tibia  forwards.  The  plantar  surlace  of 
^Kthe  foot  ^^^\s  tumed  inwards,  and  instead  of  being  concave  it  wa.s  convex, 
^f  both  in  itvS  an tero- posterior  and  transvei'se  diameters.  A  transverse  ridge 
on  the  top  r>f  the  fm>t  also  indic4ited  the  line  of  the  projecting  bonet*.  Both 
of  these  cases  were  veritie<l  by  a  careful  dissection/ 

Dupuytren  lias  reported  in  bis  Treatit^  tm  If^furisi  of  the  Bones,  a 
similar  case,  occurring  in  a  woman,  a?t.  39,  who  was  brought  immedi- 
ately to  Hotel  l>ieu,  8he  stated  that  in  descending  from  the  bridge  of 
St.  Michael,  with  a  burden  of  two  hundred  poun*b,  she  fell  in  such  a 
way  that  the  whole  weight  of  the  body  was  received  on  the  right  foot, 

»mnd  that,  at  the  moiiieut  she  made  an  effort  to  check  herself  in  falling, 
she  experieneed  extremely  severe  pain  in  this  |>art,  and  beard  a  very 
distinct  snap  ;  she  was  unable  to  raise  herself  from  the  ground.  On  the 
following  morning  Dupuytren  reduced  the  bones  with  very  little  diffi- 
cnlty  by  extension,  combined  with  pret^sure  against  the  disloC4ited  ends. 
The  bones  went  into  place  with  a  luud  siuip,  and  in  two  or  three  months 
she  left  the  hospitaU  with  only  a  little  lameness.* 

Bryant  has  seen  two  cases  of  simultaneous  displacement  of  the  ctmei* 
form  internum  and  the  corresponding  metatarsal  bone. 

Mr.  Smith,  without  intending  to  question  the  possibility  of  a  simple 
dislocation  of  the  met^it^irsal  bones,  oi*  which,  indeed,  Malgaigne  has  col- 
lecteii  a  number  of  well-authenticated  examples,  is  inclined  to  believe 
that>  when  a  dislocation  of  the  bones  of  the  metatarsus  is  the  conscKpience 

I  »  Kev,  G.*>  's  Hopp.  Rop,.  1836,  vol   i,  p.  W4, 

I  ■  Nrfitton,  Mnltfivignc,  op,  cit,  p.  1070. 

I  «  Folker,  Tti«  L»ncet,  1856,  vuL  li   p,  283. 

I  *  A.  Afiger,  Tmit^,  icono^rttphicpie  des  Mnltitl,  Chir,,  Ptim,  1865,  p*  8&6. 

I  *  Robert  Smith,  TreatUe  on  rmcturps,  etc  ,  Dublin  cd.»  1854,  p.  ^  t»t  ieq. 

I  •  Dupuytren,  up.  ciL,  p.  82fl. 
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of  a  fall  from  a  height,  the  individual  alighting  upon  the  anterior  part 
of  the  foot,  it  is,  in  general,  that  variety  which  has  now  been  describei 
And  this  aptness  on  the  part  of  the  cuneiform  bone  to  maintain  its  con- 
nection with  the  first  metatarsal  bone,  he  would  ascribe  mainly  to  the 
fact  that  both  the  peroneus  longus  and  tibialis  anticus  have  attachments 
to  each  of  the  bones  in  question. 

Dr.  Bertherand,  of  Algiers,*  in  1856  reported  a  case  of  simultaneous 
dislocation  of  all  the  cuneiform  bones,  without  separation  from  the  meti- 
tarsal  bones,  caused  by  a  fall  upon  the  sole  of  the  foot.  The  dislocation 
was  not  reduced,  and  was  only  seen  by  Bertherand  two  years  after  the 
accident  occurred.  The  foot  was  atrophied;  the  tarsal  and  metatarsal 
articulations  were  anchylosed,  and  he  walked  entirely  on  his  heel. 


CHAPTER    XXIV. 

DISLOCATIONS  OF  THE  METATARSAL   BONES. 

Dislocations  of  one  or  more  of  the  metatarsal  bones,  at  the  points  of 
their  articulations  with  the  tarsus,  have  been  known  to  occur  in  almogt 
every  direction.  They  may  be  occasioned  by  crushing  accidents,  or  more 
often  perhaps  they  have  been  caused  by  a  fiill  backwards  or  forwardj^ 
when  the  anterior  extremity  of  the  foot  was  wedged  under  some  solid 
body  and  immovably  fixed.  They  may  be  produced,  also,  by  alighting 
upon  the  ball  of  the  foot  when  falling  from  a  height.  I  have  noticeil, 
however,  that  Mr.  Robert  Smith  inclines  to  the  opinion  that  this  will. 
in  general,  only  produce  the  species  of  dislocation  which  he  ha^  particu- 
larly described,  and  to  which  reference  has  been  made  in  the  preceding 
chapter. 

The  symptoms  which  chanicterize  the  dislocation  of  the  whole  range 
of  metatarsal  bones  upwards  and  backwards  will,  when  the  dislocation 
is  complete,  resemble  very  much  those  which  belong  to  the  dislocation 
described  by  Smith.  The  dorsum  of  the  foot  will  be  shortened  anten> 
posteriorly,  the  two  arches  of  the  foot  will  be  lost  upon  the  planuir  sur- 
face, or  even  actually  reversed,  a  ridge  will  traverse  the  back  of  the 
foot  and  a  corresponding  depression  will  exist  underneath. 

In  some  cases,  however,  the  dislocation  is  not  complete,  the  articula- 
tions being  only  sprung,  and  then  there  can  exist  no  foreshortening  o\ 
the  foot,  and  all  the  other  signs  will  be  less  striking. 

If  only  a  single  bone  is  dislocated,  the  diagnosis  is  genenilly  very  easily 
made  out,  unless,  indeed,  considerable  swelling  has  already  occurred!. 

Mr.  South  says  that,  in  1835,  a  case  was  admitted  to  St.  Thomait''' 
Hospital,  under  Mr.  Green's  care,  of  dislocation  of  the  last  two  metatar- 
sal bones,  occasioned  by  the  falling  of  a  heavy  chest  upon  the  inside  of 
the  foot.  "  Upon  the  top  of  the  foot  was  a  large  swelling  before  an<l 
below  the  outer  ankle,  and  behind  it  a  cavity  in  which  two  fingers 

^  "BcTlVv^t^^ivd,  Bull.  Soc.  de  Chir.  de  Paris,  1866-67,  t.  7,  p.  861 
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ooold  be  easily  buried,  in  consequence  of  the  bases  of  the  metatarsal 
bones  having  been  thrown  upwards  and  backwards  upon  the  top  of 
the  cuboid."  The  reduction  was  accomplished  with  much  difficulty  by 
continued  extension,  and  as  the  bones  resumed  their  place  a  distinct 
crackling  was  heard.* 

Listen  reduced  a  dislocation  upwards  of  the  first  metatarsal  bone. 
Malgaigne  mistook  a  dislocation  of  the  fourth  bone  for  a  fracture,  and 
did  not  attempt  the  reduction  until  the  seventh  day,  when,  after  five 
successive  trials,  the  head  entered  with  a  noise  into  its  cavity.  In  a 
dislocation  of  the  second,  third,  and  fourth  metatarsal  bones,  he  also 
failed  to  detect  the  true  nature  of  the  accident  until  the  tenth  day, 
when  he  proceeded  to  attempt  reduction,  but  failed.  Inflammation, 
suppuration,  and  delirium  followed,  and  the  patient  died  on  the  forty- 
first  day.  Tufnell  failed  in  a  similar  case,  although  his  patient  finally 
recovered  with  a  not  very  useful  limb.  Malgaigne  failed  to  reduce  the 
bones  also  in  a  recent  case  of  dislocation  of  the  first  four  bones,  although 
he  used  chloroform  and  diligently  tried  various  means.  The  same 
writer  has  seen  one  example  of  ancient  dislocation,  which  was  not  recog- 
nized by  the  surgeon  by  whom  the  patient  was  first  seen.  Monteggia 
reports  a  case  of  dislocation  of  the  last  two  metatarsal  bones,  which  was 
not  at  the  time  recognized.  On  the  tenth  day  swelling  commenced,  and 
soon  after  the  patient  died  in  convulsions.^ 

Dr.  W.  C.  Shaw,  of  Pittsburg,  reports  the  case  of  a  man  35  years 
old,  who,  falling  from  a  height,  "  struck  with  all  his  weight  upon  a  sharp 
edge  of  stone,  striking  upon  the  inner  and  under  surface  of  the  right  meta- 
tarsal bones,  dislocating  the  proximal  end  of  the  first  metatarsal  bone 
upwards,  and  apparently  carrying  the  second  with  it."  After  several 
ineffectual  attempts  at  reduction  made  by  himself  and  others,  in  which 
extension  and  direct  pressure  were  employed,  he  succeeded  finally  by 
*'  bending  the  foot  to  an  acute  angle  on  the  inner  surface,  approximating 
the  articulating  surfaces  of  the  dislocated  bones,  and  quickly  extending 
the  foot."* 

These  references  sufficiently  illustrate  the  difficulty  which  surgeons 
have  experienced  in  the  reduction  of  these  bones,  when  a  portion  only  is 
displaced :  a  difficulty  which  is  probably  due  to  the  fact  that  it  is  almost 
impossible  to  make  extension  upon  a  single  metatarsal  bone.  We  might 
expect  more  from  forced  dorsal  flexion,  as  advised  in  the  case  of  the 
phalanges,  and  which  was  successfully  practised  by  Shaw.  Direct  pres- 
sure upon  the  displaced  head  cannot  be  expected  to  accomplish  much  in 
these  accidents,  owing  to  the  small  amount  of  surface  presented  against 
which  the  force  can  be  properly  applied. 

If,  on  the  other  hand,  all  the  bones  are  dislocated  at  once,  the  reduc- 
tion is  generally  accomplished  with  ease  by  simple  extension,  combined 
with  properly  directed  pressure.  Bouchard  and  Meynier  succeeded  with- 
out difficulty  in  two  cases  of  backward  dislocation ;  Smyley  was  equally 
successful  on  the  sixth  day,  in  a  case  of  dislocation  downwards.  Laugier 
reduced  an  outward  dislocation  of  all  the  bones  by  pressure  and  extension 

»  South,  Note  to  Chelius's  Surg.,  vol.  ii.  p.  266. 

'  Malgaigne,  op.  cit.,p.  1077  et  seq. 

»  Shaw,  Pittsburg  Med.  Journ.,  1882,  p.  801. 
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easily;  and  Kirk  succeeded  as  well,  in  an  example  of  die  •'i',- 
acter,  all  the  hone*  being  carried  inwards,* 

Mr.  Sand  with  has  giveti   usii  an  jiccount  of  a  ai8e  which  <>C4jurre<i  l^ 
his  own  pei-sori,  from  the  fall  of  hie  hoi^e  upon  liis  foot.     '*  I  was  in 
stantly  sensible,"  says  Mr.  Sandwith,  **  of  the  nature  of  the  injury, 
as  soon  as  I  was  upon  my  feet,  the  nietatak*sns  was   found  to  be  drai 
upwards,  and  obliquely  outwards  upon  the  tarsus,  by    the  action  of 
flexor  muscles*     On  the  removal  of  the  bor^t,  which  was  cut  away,  the 
were  the  appearances:  The  foot  c-oiwidcrably  shorteneci,  the  toe?  tnme 
a  little  outwards,  and  a  hard  swelling,  bigger  than  an  egg,  upon  the 
tarsus,  with  taraefaction  of  tlie  integuments.     The  pain,  which  wa*i  | 
at  first,  was  kept  under  by  a  warm  fomentation. 

^*  The  reduction  was  easily  eflected  by  my  friends   Messrs.  Willii 
and  Brereton,  and  leeches  and  brea<l-and- water  poultices   prevented  14 
flammation.     For  seveml  nights  the  foot  was  violently  shaken  by  s|a«- 
modie  action  of  the  muscles,  but  the  parts  preserveil  their  relative  eit 
tion;  and  although  it  was  nearly  a  yesir  before  all  lameness  ceaded,  W 
at  the  end  of  six  weeks  I  was  enabled  to  lay  aside   my  crutchfSw     Fi 
the  ability  to  use  the  fm^t  in  so  shoi-t  a  time,  I  was   indebted    to  a 
trivaiiee  which  rendered  the  foot  nod  unkle  inflexible, 

**  Instead  of  an  elastic  stde  to  the  slioe  |>art  of  the  apparatus^  ooe^ 
wood  was  procured,  around  the  heel  of  which  was  nailed  a  piesce  cif  f 
unbending  leather  ;    this  reached  as  high  as  the  calf  of  the  leg  ;  tlifj 
small  straps  with  buckles  held  the  leg  in  situ,  and  a  broader  one 
tlie  instep  secured  the  foot.     The  comfort  1  experieneeil  from  this  simplir 
apparatus  is  my  reason  for  describing  it  so  particularly  ;   it  has  since  bem 
found  useful  in  various  injuries  of  the  foot  and  ankle/ '^ 

In  one  extraordinary  case^  however,  Dupuytren  was  not  so 
Paul  Eudes,  vet  *24,  fell,  while  drunk,  into  a  tlitch   »\x  feet  deep,  i 
alighted  on  the  soles  of  bis  feet*     The  accident  was  followed  by  g 
swelling,  and  he  did  not  suspect  the  nature  of  the   injury,  nor  pre 
himself  at  the  hospital  imtil  three  weeks  after.      Dupuvtren  then 
tained  that  he  had  dislocated  the  metatarsal  bones  of  both  feet-     Sev^ 
fruitless  attempts  were  made  to  accomplish  the  reduction,  but  to  no  i 
pose,  and  in  about  two  weeks  he  left  the  hospital.^ 


CHAPTER    XXV. 

DISLOCATIONS  OF  THE  PHALANGES  OF  THE  TOES. 


Dislocations  of  the  toes  are  less  common  than  those  of  the  fing<j 
yet  a  considerable  number  of  cases  have  been  recorded  by  different  s^ 
geons.     They  are  occasioned  by  blows  i*eceived  directly  upon  the 

1  Malfirnigne,  op,  cit.,  p.  I08L 

*  SaoJwith,  Amer,  Jourti.  Med,  f>cL,  Nov.  1828»p.  216;  ftxmi  London  Med*  Q$ 
Aol,  i, 
^  Ihipuytrenj  op.  cit.^  p,  t329. 
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of  the  toes ;  by  the  weight  of  the  body  brought  to  bear  suddenly  upon 
their  plantar  sur&ces,  as  when  a  horseman  springs  in  his  stirrups,  or  by 
a  fall,  in  consequence  of  which  the  rider  hangs  in  his  stirrup ;  by  leap- 
ing, etc. 

They  may  be  partial  or  complete ;  and  in  the  latter  case,  a  slight  over- 
lapping is  generally  observed.  In  a  great  majority  of  cases  the  direction 
of  the  displacement  is  backwards,  or  with  only  a  slight  lateral  deviation. 
Occasionally  several  bones  are  displaced  at  the  same  time,  but  usually 
only  one  suffers  displacement.  It  is  more  common  here  to  find  compound 
and  complicated  dislocations  than  in  the  case  of  the  fingers. 

The  position  of  the  toes  is  not  always  the  same  in  the  same  form  of 
dislocations.  Thus,  in  the  dislocation  backwards,  the  toe  is  sometimes 
reversed  upon  the  foot  to  nearly  a  right  angle,  and  at  other  times  it  is 
found  lying  in  the  same  axis  as  the  metatarsal  bone,  or  the  phalanx, 
from  which  it  is  dislocated.  Some  years  since  I  reduced  a  backward 
dislocation  of  the  first  phalanx  of  the  second  toe  in  the  person  of  Lewis 
Britton,  aet.  60,  who  had  fallen  from  a  fourth-story  window,  striking 
upon  his  feet,  and  breaking  both  thighs.  I  did  not  discovei*  the  dislo- 
cation of  the  toe  until  sixteen  hours  after  the  accident.  It  was  then 
lying  parallel  with  the  axis  of  the  metatarsal  bone,  upon  which  it  was 
slightly  overlapped.  The  reduction  was  effected  easily  by  pulling  upon 
the  last  phalanx  with  my  fingers,  while  at  the  same  moment  I  pushed 
the  head  of  the  bone  toward  the  socket.  No  swelling  followed,  nor  has 
it  troubled  him  at  all  since  his  recovery. 

Dr.  John  H.  Packard,  of  Philadelphia,  informs  me  that  in  a  disloca- 
tion backwards  of  the  first  phalanx  of  the  great  toe,  occurring  in  a  very 
muscular  man,  the  phalanges  were  found  lying  parallel  with  the  meta- 
tarsal bone ;  and  it  was  reduced  easily  by  extension,  while  the  patient 
was  under  the  influence  of  ether. 

Treatment — With  regard  to  the  treatment,  surgeons  have  experienced, 
the  same  diflSculty,  in  certain  cases  of  dislocation  of  the  great  toe,  as  we 
have  seen  experienced  in  similar  dislocations  of  the  thumb.  Occasion- 
ally, indeed,  the  reduction  has  been  found  to  be  impossible.  The  same 
doubts  have  existed  also  in  relation  to  the  causes  of  this  difficulty,  and  in 
reference  to  the  means  by  which  it  was  to  be  overcome.  I  shall  there- 
fore refer  the  reader  to  the  chapter  on  Dislocations  of  the  First  Phalanges 
of  the  Thumb  and  Fingers,  for  a  more  full  consideration  of  this  matter. 

In  case  the  smaller  toes  are  dislocated,  the  reduction  is  generally 
effected  with  ease,  by  simple  extension,  or  by  extension  combined  with 
pressure ;  sometimes,  also,  the  bone  will  be  more  easily  put  in  place  by 
reversing  the  phalanx  more  completely,  as  I  have  advised  in  certain 
cases  of  dislocations  of  the  fingers. 

If  the  skin  is  penetrated,  it  will  often  be  found  necessary  either  to 
amputate  or  to  practise  resection  upon  the  exposed  phalanx. 

Sir  Astley  Cooper  relates  a  case  of  dislocation  of  "  all  the  smaller 
toes,"  from  the  metatarsus,  which  had  not  been  reduced,  and  the  subject 
of  which  was,  in  consequence,  so  much  maimed  that  he  was  unable  to 
labor.  It  had  been  occasioned  by  a  fall,  from  a  considerable  height, 
upon  the  extremities  of  the  toes.  A  projection  existed  at  the  roots  of 
all  the  smaller  toes,  the  extremity  of  each  metatarsal  bone  being  placed 
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under  the  first  phalanx  of  its  corresponding  toe.  The  swelling  which 
immediately  followed  the  receipt  of  the  injury  had  concealed  its  nature, 
and  now,  several  months  having  elapsed,  reduction  could  not  be  effected. 
The  only  relief  which  could  be  aflForded  him,  therefore,  was  in  wearing 
a  piece  of  hollow  cork  at  the  bottom  of  the  inner  part  of  the  shoe,  to 
prevent  the  pressure  of  the  metatarsal  bones  upon  the  nerves  and  blood- 
vessels.^ 


CHAPTER   XXVI. 

COMPOUND  DISLOCATIONS  OF  THE  LONG  BONES. 

Frequency  of  Compound  as  compared  unth  Simple  Disloeations. — 
Compound  dislocations,  as  compared  with  simple,  are  of  rare  occurrence. 
Of  ninety-'four  dislocations  reported  by  Norris  as  having  been  received 
into  the  Pennsylvania  Hospital  for  the  ten  years  ending  in  1840,  only 
two  were  compound  ;*  and  of  one  hundred  and  sixty-six  dislocations  in 
my  record  of  personal  observation  made  in  1855,  only  eight  were  com- 
pound.' 

Relative  Frequency  in  the  Different  Joints. — In  my  own  recorded 
cases  just  referred  to  four  were  dislocations  of  the  tibia  inwards  at  the 
ankle-joint,  one  was  a  partial  (pathological)  dislocation  forwards  at  the 
same  joint,  one  a  dislocation  of  the  astragalus,  one  a  dislocation  of  the 
head  of  the  humerus  into  the  axilla,  and  one  a  forward  dislocation  of  the 
radius  and  ulna  at  the  wrist-joint.  I  have  also  met  with  several  examples 
of  compound  dislocations  of  the  elbow  and  fingers.  Both  of  the  cases 
j-eported  by  Norris  were  dislocations. of  the  thumb. 

Sir  Astley  Cooper,  speaking  upon  this  point,  says  that  the  elbow, 
wrist,  ankle,  and  finger-joints  are  most  subject  to  these  accidents ;  and 
that  he  has  seen  but  two  in  the  shoulder-joint,  and  one  in  the  knee-joint. 
He  had  never  seen  a  compound  dislocation  at  the  hip-joint,  and  he 
believed  that  it  was  "scarcely  ever"  so  dislocated.  Malgaigne  says  that 
a  compound  dislocation  at  the  hip-joint  has  probably  never  occurred. 
Mr.  Bransby  Cooper  has,  however,  reported  in  detail  a  very  interesting 
case  of  tliis  accident,  communicated  to  him  by  Dr.  Walker,  of  Charles- 
town,  Mass.,  in  which  reduction  was  accomplished  by  manipidation  alone, 
by  Dr.  Ingalls  on  the  second  day.  The  patient  died  at  the  end  of  about 
three  weeks.*  I  have  already,  when  considering  dislocations  of  the  femur 
downwards  and  backwards,  referred  to  the  case  reported  by  Dr.  W.  Taylor, 
in  which  reduction  having  been  effected  recovery  took  place. 

Among  the  cases  of  compound  dislocation  recorded  by  Sir  Astley  and 

'  Sir  Astley  Cooper,  op.  cit.,  p.  385. 

2  Norris,  Amer.  Journ.  Med.  Sci.,  April,  1841,  p.  335. 

*  For  most  of  these  cases,  see  Transactions  of  the  New  York  State  Med.  Soc.  tor 
1855,  article  entitled  "Report  on  Dislocations,  with  especial  reference  to  ihcir 
Results,"  by  F.  H.  Hamilton. 

*  A.  Cooper,  on  Dislocations,  etc.,  by  B.  Cooper,  p.  59. 
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Bransby  Cooper,  most  of  which  were  communicated  to  these  gentlemen 
by  other  surgeons,  forty-five  were  dislocations  of  the  ankle,  ten  of  the 
astragalus,  four  of  the  ulna  at  the  wrist-joint,  four  of  the  thumb,  two  of 
the  knee,  one  of  the  shoulder,  one  of  the  elbow,  one  of  the  radius  and 
ulna  at  the  wrist,  one  of  the  scaphoid  bone,  and  one  of  the  metatarsal 
bone  of  the  great  toe.  Other  writers  have  occasionally  described  com- 
pound dislocations  of  the  clavicle,  but  I  know  of  no  record  of  a  compound 
dislocation  of  the  lower  jaw. 

Prognosis,  as  determined  by  the  Mode  of  Treatment  adopted  by  most 
of  the  Ancient  and  many  of  the  Modem  Surgeons. — By  most  of  the 
early  writers  these  accidents,  whenever  they  occurred  in  the  larger  joints, 
were  regarded  as  nearly  beyond  the  reach  of  art.  Says  Hippocrates : 
'*  In  cases  of  complete  dislocation  at  the  ankle-joint,  complicated  with 
an  external  wound,  whether  the  displacement  be  inwards  or  outwards, 
you  are  not  to  reduce  the  parts,  but  let  any  other  physician  reduce  them 
if  he  choose.  For  this  you  should  know  for  certain,  that  the  patient 
will  die  if  the  parts  are  allowed  to  remain  reduced,  and  that  he  will  not 
survive  more  than  a  few  days,  for  few  of  them  pass  the  seventh  day, 
being  cut  off  by  convulsions,  and  sometimes  the  leg  and  foot  are  seized 
with  gangrene.'*  Hippocrates  adds:  "But  if  not  reduced,  nor  any 
attempt  at  first  made  to  reduce  them,  most  of  such  cases  recover.*'* 

The  same  remarks  are  applied  by  Hippocrates  to  compound  disloca- 
tions of  the  head  of  the  tibia,  of  the  lower  end  of  the  femur,  of  the 
wrist,  elbow,  and  shoulder-joints;  death  occurring  in  all  cases,  as  he 
believed,  more  or  less  speedily  whenever  the  bones  are  reduced  and  re- 
tained in  place  a  sufficient  length  of  time,  and  "  were  it  not  that  the 
physician  would  be  exposed  to  censure,"  he  would  not  reduce  even  the 
bones  of  the  fingers,  since  it  must  be  expected,  he  thinks,  that  their 
articular  extremities  will  exfoliate  even  when  the  reduction  is  most 
successful. 

I  shall  presently  show,  however,  that  even  Hippocrates  advised  and 
probably  practised  resection  in  certain  cases  of  these  accidents. 

Both  Celsus  and  Galen  adopt  almost  without  qualification  the  line  of 
practice  Liid  down  by  Hippocrates,  and  affirm  equally  the  danger  and 
almost  certain  death  consecjuent  upon  the  reduction  of  compound  dislo- 
cations in  large  joints.^     Celsus  recommends  resection  in  some  cases. 

Paulus  iEgineta,  however,  and  after  him  Albucasis,  Haly  Abbas,  and 
Rhazes,  do  not  regard  the  rules  established  by  Hippocrates,  in  relation 
to  the  non-reduction  of  the  bones,  as  so  imperative,  nor  the  results  of  the 
opposite  practice  as  so  uniformly  fatal. 

''  Hippocrates  remarks,"  says  Paulus  ^gineta,  "  in  the  case  of  dislo- 
cations with  a  wound,  the  utmost  discretion  is  required.  For  these,  if 
reduced,  occasion  the  most  imminent  danger,  and  sometimes  death,  the 
surrounding  nerves  and  muscles  being  inflamed  by  the  extension,  so  that 
strong  pains,  spasms,  and  acute  fevers  are  produced,  more  particularly 
in  the  case  of  the  elbows,  knees,  and  joints  above,  for  the  nearer  they 
are  to  the  vital  parts  the  greater  is  the  danger  they  induce.     Wherefore, 

*  Works  of  Hippocrates,  Syd.  ed.,  London,  vol.  ii.  p.  634. 
'  Paulus  ^Egineta,  Syd.  ed.,  vol.  ii.  p.  610. 
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Hi|3pocrate.H,  by  nil  means,  forbids  us  to  apply  reduction  and  strong 
aging  to  them,  and  directs  us  to  use  only  anti-inflammatory  and  »ooi 
nppliaitions  to  tliem  at  the  comuieneement,  for  that  by  this  tn.*atmeii 
may  sometimes  be  preserved.     But  what  he  recommend;?  for  the  fin 
alone,  we  would  attempt  to  do  for  all  the  other  joints ;  at  fii-st  and  wTiild 
the  psirts  remain  free  from  inftammation,  we  would  reduce  the  dislocate 
joint  by  moderate  extension,  and  if  we  succ-eed  in  our  object,  we  nmj 
persist  in  using  the  anti-inflammatory  treatment  only.      But  if  inthinimxi 
tion,  spasm,  or  any  of  the  aforementioned  symiitoms  come  on,  we  mu^ 
dislocate  it  :igain  if  it  can  be  done  without  violence.      If,  however, 
are  apprehensive  of  this    danger  (for  perhaps,  if  intlammation  shou 
come  on,  it  will  not  yield),  it  will  be  better  to  defer  the  reduction  of  ih 
greater  Join Lh  at  the  coiumencem en t ;  and  when  the  inflammaT' 
sides,  which  happens  about  tlie  seventh  or  ninth  day,  then.  ha\ 
told  the  daiiger  from  reduction,  and  explained  how,  if  not  re<luct?«i,  tlic| 
will  be  mutilated  for  life,  we  may  try  to  make  the  attempt  withMut. 
lence,  using  also  the  lever  to  facilitate  the  process, *'' 

In  the  following  ijuotations  from  three  of  the  most  colebniM.u  \st 
of  the  last  two  centuries,  we  find  but  little  if  any  evidence  that  the  opin 
ions  of  the  lathers  upon  this  subject  were  not  still  lield  in  general  r« 
«pect:  **  If  the  Joint  he  dtslocatcd,  so  that  it  is  either  uncovered,  ari 
little  thi-ust  forth  without  the  skin,  the  accident  is  mortal,  and  of  mor 
danger  to  be  reduced  than  if  it  he  not  reduced.  For  if  it  be  not  re<iuc 
inflammation  will  come  upon  it,  convulsion,  and  soraetimes  death. 
There  wiO  be  a  filthiness  of  the  part  itself.  3,  An  incurable  in 
if  perhaps  it  be  brouglit  to  cumtrizc  at  all,  it  will  easily  be  dis.-^ 
reason  of  the  softness  of  it ;  but  if  it  be  reduced,  it  brings  extreme  daq 
ger  of  convulsion,  gangrene,  and  death/ *^ 

"Si  vero  in  magnis  articulis  tsim  valida  fuit  facta  luxatio,  ut 
mentis  ruptis  os  articuli  multum  sit  protnisum  per  integumenta, 
pais  ossis  vasis  privata  nioritur.  citius  autum  si  reponatur,  quam  si 
reponitur;  quare  sola  amputatio  restat  ad  conservationena  vit«?/*^ 

Ileister,  who  makes  no  allusion  to  this  subject  in   the   first   edittOD 
his  great  work,  puhlislied  at  AmHterdam  in  1731»,  add^  the  followin 
remarks  in  his  last  edition,  translated  and  juihlishe^l  in  London  in  17681 
*'  Dislocations  attended  with  a  wound,  espetually  of  the  shoulder  or  thi^* 
bone,  are  of  very  had  cousei|iieuce,  and  often  endanger  the  life  of  thij 
patient;  in   Celsus's  opinion  (Book  VIIL,   Chap.   XXV.),  whether  thi' 
btmes  bo  rephiced  or  not,  there  is  generally  great  danger,  and  s<»  mucll 
tiie  more  the  nearer  the  wound  is  to  the  joint.     Hippocrates  has  decl 
that  no  bones  can  be  reduced  with  security,  besides  tho^e  of  the  hand 
and  feet,     (  IWtmr,  19,  f).)     See  more  on  this  subject  in  that  passage  ( 
(Jelsus  just  now  quoted,  though  I  by  no  means  recommend  the  foUoiri] 
him  implicitly."*  ~ 

'  Paulus  ^Eg^ineta,  Syd.  ed.,  vol.  ii,  p,  509. 

'  Chirai^eon'^Slurehoase.     Bv  Johtinnes  Scultetus,  of  Ulme»  in  Suevm.     Lotido^ 
€d.,  1*574.  p.  31. 

■  Jitliannes  do  Gorter.     Cbirnriiia  n?pnrs:ula.     Lu^diini  Bfttavorem,  1742^  p,  86. 

*  GeBf^rnl  SyBtetn  of  Surgery,  by  Pr.  Laurence  Ileister.    Sth  ed*     London,  17f 
vol,  i,  p.  1B4. 

Bee  idso,  **  De  rintervontion  Chin  dam  le»  lux,  compliquees  duoou-d^pied/'  bv  dj 
Poinsot,  Paria,  1877. 
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^m  Such  were  the  extreme  views  as  to  tbe  fatality  of  these  accidents,  and 
^Bgff  the  feehlene}?s  of  our  resources,  oiitertaineil  by  the  ancient,  and  even 
^U>j  the  more  modern  writers  almost  down  to  our  own  day;  with  only  rare 
^fcxceptions  these  limb.s  were  condemned  either  to  great  and  inevitable  de- 
^Rbrmity,  or  to  amputation.  Nor,  if  we  speak  only  of  their  fatality,  have 
surgeons  cease<i  to  regjird  these  accidents  as  among  the  most  grave  with 

I  which  tiiey  have  to  deah 
Pathology  and  Appreciation  of  the  Sources  of  Danger  as  mmpared 
BSpenallt/  with  Compoimd  Fractures.* — The  danger^  according  to  Sir 
Astley  Cooper,  consists  in  the  mpid  inflammation  of  the  synovial  mem* 
branes,  which  is  speedily  followed  by  suppuration  and  ulceration,  whereby 
the  ends  of  the  bones  become  exposed:  and  for  the  repair  of  which 
legions  great  general  as  well  as  loc^l  efforts  are  re<|uired,  and  a  high  de- 
gree of  constitutional  irritation  results.  In  addition  to  which  circum- 
stiinces,  '*thc  violence  inflicted  on  the  neighboring  parts,  the  injury  of  I 
the  mtificles  and  tendons,  and  tfie  laceration  of  bloo<l vessels,  necessarily 
le4id  to  more  important  and  dangerous  consequences  than  those  which 
follow  simple  dislocations." 

I  The  sources  of  danger  enumerated  by  Sir  Astley  Cooper  have  been 
(regarded  as  sufficient  to  account  for  their  extraordinfiry  fatality  by  the 
finajority  of  those  modern  surgical  writers  who  have  alluded  to  the  sub- 
ject; but  I  must  confess  tlmt  to  me  they  do  not  appear  so.  In  compound 
fractures  the  mortality  is  far  less ;  jet  one  might  naturally  suppose  that 
when  the  sharp  and  irregular  fragments  are  pressing  into  the  flesh,  among 
nerves  and  bloodvessels,  tlie  irritation  and  inflammation  would  be  equal, 
if  not  more  than  equal,  to  the  irritation  and  consequent  inflammation 
produced  by  exposing  a  joint  sui^ace  to  the  air;  indeed,  modern  expe- 
rience has  sufficiently  shown  that  these  surfaces  are  much  more  tolerant 
of  atmospheric  exposure,  and  of  the  action  of  many  other  irritants*  than 
surgerjns  formerly  sup]>osed.  A  clean  incision  into  a  large  joint,  which 
exposes  the  synovial  membranes  to  the  air,  and  which  pcraiits  the  pro- 
ducts of  inflammation  to  escape  freely,  is  attended  with  much  less  danger 
than  a  small  puncture  which  does  not  at  all  permit  the  air  to  enter,  nor 
the  increased  synovia  and  tbe  pus  to  escape-  Very  grave  residts  some- 
times follow  from  large  wounds  into  large  joints,  but  under  judicious 
^  treatment  such  results  are  the  exception  and  not  the  rule.*  But  Sir 
^pAstley  evidently  attributes  more  of  the  bad  consequences  to  the  exhaust- 
^^ing  effects  of  the  efforts  at  repair,  than  to  the  immedJate  inflammation 
resulting  from  the  exposure  of  the  joint.  It  is  pretty  certain,  however, 
that  a  majority  of  these  patients  die  at  a  period  too  early  to  render  this 
cause  in  any  considerable  degree  operative. 

As  to  the  bruising  of  the  '*  muscles  and  tendons,  and  laceration  of 
bloodvessels,'*  it  cannot  be  denied  that  it  must  usually  he  greater  than 
lin  ** simple  dislocations;**  and  I  will  not  say  that  it  is  not  in  a  given 
ttber  of  instiinces  greater  than  in   the  same  number  of  instances  of 
upound  fractures.     The  tissues  have  often  been  thrust  rudely  tlirough  ' 

1  Upon  tbit  point,  sec  the  very  able  article,  entitled  ''AitiputAtionB  and  Comjiound 
[  J'ractures/'  bv  John  Q  Su>ne,  in  the  New  Jounml  of  Medicine*  vol,  iii.  of  2d  series, 
316,  Not,  IS-IO  ;  ftiid  a Uo  rt  pu per  entitled  **De  la  erm^ervHtion  dans  le  iniitement 
is  fmctures  complqu<5^s/'  by  G.  Poinjjot,  Pjins,  1873.  _ 
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by  a  large  and  smooth  hone,  and  the  tendons  have  been  stretched  vii 
lenily  or  torn  completely  asunder;  wliile  ocrasionallj  Urge  arti'ria 
wliich  are  prane  to  hug  the  bones  about  the  joints,  are  ltt4*c*raiiN|  an 
left  to  bleed.  That  the  iniportunce  of  these  complieHtioos,  himevrr,  n** 
not  be  overestimate^],  I  niust  state  that  8ir  A^tley  Coo[>er  lataf*elf  hi 
remarked  how  seldom,  in  compound  dislocations  of  the  ankle-joint,  tk 
large  arteries  are  injured ;  that  a  tearing  of  the  ligaments  and  of  ik 
tendons  h  almost  as  likely  to  occur  in  simple  dislocations  aB  in  compound 
and,  indeed,  that  in  neither  case  are  the  tendons  usually  mpture»L  ^4 
only  thrust  aside.  Moreover,  the  skin  is  ot\en  made  to  give  wav  not  § 
mucli  from  the  pressure  of  the  round  head  within,  as  from  tlie  t^ju^ 
pressure  of  some  sharp  angular  body  from  wjtliont.  In  all  these  resjKt'tj 
there  are  many  examples  of  compound  fractures  which  poBsesa  not  a  inlii 
of  advantage;  in  which  cases,  nevertheless,  the  surgeon  feels  very  litrf 
dfmbt  as  to  the  ultimate  cure. 

In  short,  the  causes  which,  according  to  Sir  Astlev  Coop 
the  extraordinary  fatality  of  these  accidents,  do  not  sntL 
from  those  wliieli  ojjeiate  in  ccmiixnind  fractures  to  occasi<in  so  grc^t  a 
difference  in  results,  and  the  tatality  of  coujpound  dislocations  remam* 
unexplained;  or  if  surgical  writei*8  have  here  and  there  intimate<l  ih* 
true  cause  they  have  failed  to  give  it  its  proper  place  and  value- 

I  think  the  cause  of  the  greater  fatality  of  compound  dislocations  - 
compound  fractures  is  to  be  found  in  the  simple  fact  that  di^kM- 
generally  reduced,  and  by  splints  or  otiier  apparatus  successfu 
taine<i  in  place,  while  compouod  fractures,  as  my  statistical  report 
cases  has  proven,  are  not  generally  reduced  completely,  nor  can  they 
any  means  yet  devised,  except  in  a  few  ca^es,  be  maintained  in  plftci'j 
reduced.    Broken  limhs,  whether  simple  or  compound  in  their  chjn 
will  in  a  grent  majority  of  cases  shorten  upon  themselves  in  spite  i 
most  assiduous  and  skilful  attempts  to  prevent  it.* 

In  adults  most  bones  break  obli(]Uc!y,  and  cannot  be  made  to  sup 
each  other,  and  even  in  transverse  fractures  the  broken  ends  are  g« 
ally  small  comftared  w^ith  the  articular  ends  of  the  same  boncfi^  andaffon 
a  vGTy  uncertain  and  inade<:|uate  support  for  themselves  ;  not  to  speak 
the  difficulty  of  once  bringing  their  ends  into  exact  apposition  where  tht 
muscles  are  powerful,  or  where  they  lie  embedded  in  a  large  mass 
flesh  80  that  they  cannot  be  felt.  While,  on  the  other  hand,  dislocate 
bones,  whether  simple  or  comfmund,  are  capable,  when  restored  to  plan 
of  8uppi:)rting  themselves;  or  with  only  slight  assistance^  their  rp<iuctio| 
may  be  maintaine<l ;  it  is  also  ordinarily  a  work  of  no  great  difficulty 
reduce  them. 

Herein,  then,  consists  the  most  important  difference  between  thttse  tn 
classes  of  accidents,  which  are  in  other  respects  so  similar.      In  the  on« 
the  very  nature  of  the  injury  prevents  the  complete  reduction,  and  tli 
consequent  violent  strain  of  the  muscles,  tendons,  and  other  soft  tissufsj 
while  in  the  other,  the  nature  of  the  accident  leaves  it  in  the  power  of  1 
surgeon  to  reduce  the  bones,  and  modern  surgery  has  in  a  great  mensu 

^  **  Report  on  Defonniti<« after  Fmcturea,**    Tmna.  Amer  Med.  Amsoc,^  raU.  y 
ijc,,  And  X. 
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pnctioned  the  practice  of  nuiintaining  thetn  in  place,  in  defiance  of  the 
iftrts  of  the  muscles,  and  sometimes,  no  doubt,  at  the  imtiiinent  hazard 
of  the  life  of  the  patient. 

Is  it  not  fair  to  presume  that  tissues  which  have  been  stretched  and 
lacerated,  require  rest  in  order  that  they  may  recover  from  the  effects  of 
their  injuries  ?  And  if  the  soft  parts  are  really  more  injured  in  disloca- 
tions than  in  fractures,  does  not  the  indication  for  rest  become  for  this 
very  reason  more  impenitive? 

-  (reneral  Inferences, — I  have  come,  then,  to  regard  the  shortening 
of  limbs  after  fractures,  within  certain  limits  and  in  certain  coses,  as  a 
45onservative  circumstance  rather  than  as  a  circumstance  which  the  sur- 
geon should  in  all  cases  seek  to  prevent 

There  is  abunchmi  evidence  that  the  ancients  had  some  knowledtje  of 
the  value  of  rest  to  the  muscles,  tendons,  etc.,  in  the  jjrevention  of  inflam- 
mation after  eompouml  dislocations,  since  they  constantly  urge  the  greater 
danger  of  reducing;  these  tlislocations,  than  of  leaving  them  unreduced ; 
and  they  do  not  hesitate  to  recommend  that,  in  case  violent  inflammation 
supervenes  upon  the  reduction,  the  h<me  shall  immediately  be  again  dis- 
located, Galen  speaks  very  explicitly  on  this  subject,  and  says  that 
'*  the  danger  in  reduction  consists  partly  in  the  additional  violence  in- 
flicte<i  on  the  muscles,  and  partly  in  their  being  then  put  into  a  stretched 
state,  whereby  spjisms  or  convulsions  are  brought  on,  and  gangrene  aa 
the  result  of  the  intense  inflammation  which  ensues  ;'*  and  Paulus  .Egi- 
neta  remarks:  "  For  these,  if  reduced,  occasion  the  most  imminent  dan- 
ger, and  sometimes  death  ;  the  surrounding  nerves  and  muscles  being 
inflamed  by  the  extension,''  etc. 

I  have  already  quoted  from  Sir  Astley  Cooper  tlie  causes  or  rea;sons 
which  he  ha^*  assigned  for  the  fatiility  of  compound  dislocations ;  ajid 
the  same  i-easons  have  generally  been  assigned  by  those  who  have 
written  since  his  day ;  but  he  has  elsewhere,  when  speaking  of  exsec- 
tion,  given  place  to  the  very  idea  for  whtch  I  chiim  so  much  pnmii- 
nonce,  the  danger  arising  from  a  stretcliing  of  the  muscles.  Mr.  Linton, 
also,  and  Mr.  Miller,  when  speaking  especially  of  dislocations  of  the 
tibia  at  the  ankle-joint,  refer  to  the  same  source  of  danger. 

Treatment. — Let  us  see  now  the  alternatives  which  surgery  presente 
for  the  treatment  of  these  intractable  accidents. 

1.   Redaction  of  the  bone. 

!2.  Jion-re<hKtion. 
i     8.  A mpu tuition. 
4.  Tenotomy, 
I     5.  Resection  and  re<ltiction. 
The  ijuestions  for  us  to  consider  are,  first,  by  which  of  these  several 
methods  is  the  life  of  the  patient  rendered  most  secure?  and,  second, 
where,  of  two  or  more  methods,  all  are  equally  safe,  by  which  will  he 
,'Snffer  the  le?vst  maiming  or  mutilation? 
Bt/  lieduirtion, — We  have  seen  ali-eady  how  the  old  surgeons  regarded 
the  pi-actice  of  reducing  compound  dislocations  of  the  larger  joints.     It 
is  not  difficult,  however,  to  find  in  the  records  of  surgery  numerous  ex- 
amples of  successful  tenninationa  under  this  practice* 

Dr.  White,  of  Hudson,  N.  Y.,  has  rejwrted  a  caae  of  this  kind  in 
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wbich  the  dislo^jation  was  at  tlie  ankle-joint.*     Pott  says  he 
this  practice  occasionally  succee<l,^  and  Mr*  Soott  comraunicat 
Lancet,  io  March,  1S37,  a  case  of  compound  dislocation  of  the  liiiioenis 
8ucces8ftilly  treated  hj  reduction.    Sir  Astley  Cooper  aUo  reconl*  sevrmlj 
cases  of  compound  dislocations  at  the  lower  end  of  the  tibia  and  fihuL 
successfiilly  treated  by  reduction. 

A  carefnl  examination,  however,  of  those  cases  reported  by  Sir  Assdeji 
as  having  been  reduced  witliout  resection,  and  which  resulted  in  cura^j 
does  not,  in  my  opinion,  leave  much  substantial  evidence  in  favor  of  i 
practice ;  or  perhaps  I  ought  i-ather  to  say  that  it  leaves  only  a  qualifies 
evidence  of  its  propriety  in  certain  case«.  lie  ha;^  mentioned  about  ^it 
teen  of  thej^e  examples,  comprising  dislocations  of  the  lower  end  nf  tii 
tibia,  or  of  the  tibia  and  fibula,  outwards*  also  inward^*  and  forwanls^  ; 
of  which,  save  one  (|uoted  from  Mr.  Liston,  have  been  reported  to  hi] 
by  other  surgeons,  and  not  one  of  which  had  he  ever  seen  hims^elf.  Maad 
of  the  cases  arc  reported  very  loosely,  evidently  in  reply  to  circular  le 
ters,  and  from  memory,  without  recorded  notes,  and  by  iinknoirn^  and  id 
some  sense  irresponsible,  surgeons.  It  is  not  alway^i  said  wV"  ' 
wounds  in  the  soft  parLn  were  made  by  the  protrusion  of  the  hoi. 
some  exterual  violence  ;  yet  this  is  certainly  a  very  niaterial  puini 
deteiinining  whether  reduction  is  to  be  followed  by  infiamination  or  no 
The  results,  sometimes  only  attained  after  exposure  to  great  bayards,  i 
after  all,  often  sufficiently  unfavorable. 

It  will  be  noticed,  also,  that,  in  Caj^es  152  and  153,  the  astragalii 
was  comminuted  and  removed,  either  at  first  or  at  a  later  day  ;  and  ^ 
Ca«es  154,  155,  15G,  and  160,  the  tibia,  and  also  probably  the  fibu 
were  broken,  and   it  does  not  appear  but  that  in  consequence  of  tki* 
complication  the  limb  became  shortened,  and  the  muscles  were  thus  [ 
at  rest,  very  much  tm  if  the  bones  had  been  resected ;  and  in  one  of  th 
cases  enumerated  under  161,  the  lower  end  of  the  tibia  apontane 
exfoliated.     That  a  comminution  or  that  any  fnicture  of  the  nst 
or  of  rlie  tibia  and  fibula,  should  be  regarded  in  these  caseB  ast  rcnderia 
the  accident  less  gnive,  can  only  be  comprehended  by  a  full  appr 
of  the  value  of  relaxation  of  the  muscles. 

The  few  cases  which  remain  after  this  exclusion  do  indeed  illc 
how  nature  and  skill  may  triumph  over  great  difficulties,  but  not) 
more* 

It  is  possible,  also,  that  some  of  these  example-s  of  recovery  after  j 
duction  may  admit  of  an  explanation  entirely  consistent  with  iny  oi 
views  of  the  true  source  of  the  danger  in  these  accidents,  if  indeed  thd 
do  not  tend  actually  to  confirm  my  doctrines.    I  have  mysielf  seen  sever 
examples  of  complete  recovery  after  reduction  of  compound   di^' 
at  the  ankle-joint,  jil though  resection  was  not  pnictise^l ;  in  one  < 
all  the  tissues,  or  nearly  all  which  suffered  any  injury,  were  comE 
torn  ti.sunder,  and  tlierefore  wdiolly  removed  from  the  danger  of  whS 
have  spoken.     The  example  referred  to  is  the  following  ;   On  the  30ih< 
October.  1858,  John  Bourquard,  tet.  30,  was  caught  in  the  tow-line  of  i? 

»  White,  Ainer.  Journ.  M^d.  Sci.,  Nov,  1828,  p,  10?*, 
«  Pottf  Chinirg.  Works,  vol.  ii.  p.  248. 
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canal-boat,  causing  a  compound  dislocation  of  the  right  ankle-joint.  I 
found  the  foot,  immediately  after  the  accident,  thrown  completely  back 
against  the  lower  part  of  the  leg,  the  integuments  in  front  of  the  joint, 
as  well  as  all  of  the  tendons  and  ligaments  on  this  side,  being  completely 
torn  asunder,  while  the  tendo  Achillis,  and  the  tendons  behind  both  of 
the  malleoli,  with  the  corresponding  integuments,  were  uninjured.  This 
immunity  of  the  tissues  behind  the  malleoli  was  due  to  the  direction  in 
which  the  foot  was  drawn,  namely,  directly  backwards.  Everything 
which  had  suflFered  a  strain  being  thoroughly  severed,  I  did  not  hesitate 
to  attempt  to  save  the  limb  without  resection.  The  reduction  was  accom- 
plished very  easily.  The  leg  and  foot  were  placed  in  a  box  filled  with 
bran,  and  cool  water  dressings  were  applied  to  the  portion  which  was 
exposed.  On  the  22d  of  November  the  limb  was  removed  from  the  bran 
to  a  pillow,  the  union  being  sufficient  not  to  demand  so  much  lateral  sup- 
port. About  the  first  of  March  he  left  the  hospital,  the  wound  having 
closed,  but  the  ankle  remaining  swollen  and  stiff. 

I  iiave  also  seen  two  cases  in  which  the  foot  has  been  nearly  severed 
from  the  leg  through  the  ankle-joint,  by  means  of  a  "  reaper.**  In  each 
case  the  patient  was  standing  with  his  back  to  the  machine,  and  one  of 
the  blades  cut  horizontally  from  side  to  side,  severing  everything  except 
about  three  inches  of  integuments  in  front,  and  the  extensor  tendons  of 
the  toes.  In  the  first  instance,  having  seen  the  patient,  a  gentleman 
nearly  sixty  years  of  age,  within  three  or  four  hours  afi«r  the  receipt  of 
the  injury,  I  found  him  exceedingly  exhausted  by  the  haemorrhage.  Both 
malleoli  were  cut  off  smoothly,  the  knife  having  severed  the  limb  so  ex- 
actly through  the  joint,  as  to  have  incised  the  cartilage  of  incrustation  at 
but  one  or  two  points.  Having  secured  the  bloodvessels,  I  replaced  the 
foot,  and  after  a  few  days  of  attendance  I  left  him  in  the  charge  of  an 
excellent  young  surgeon,  Dr.  Robertson,  of  Lancaster,  N.  Y.,  to  whose 
diligence  and  skill  the  patient  is  no  doubt  mainly  indebted  for  his  recov- 
ery. After  the  lapse  of  nearly  one  year  he  was  able,  by  the  assistance 
of  a  shoe  ftimished  with  lateral  supports,  to  walk  very  well.  In  the 
second  case,  which  was  only  brought  to  my  notice  some  months  after  the 
accident  occurred,  in  consequence  of  a  troublesome  fistula  near  the  ankle- 
joint,  the  recovery  had  been  complete  except  that  a  small  fragment  of  one 
of  the  malleoli  was  necrosed  and  required  removal. 

Dr.  Eli  Hurd,  of  Niagara  Co.,  N.  Y.,  was  equally  fortunate  in  a  case 
of  compound  dislocation  of  the  shoulder-joint.  This  was  in  the  person 
of  G.  T.,  aet.  30,  who  was  caught  in  the  gearing  of  a  threshing-machine 
on  the  18th  of  February,  1852,  which,  having  drawn  him  in  with  great 
force,  dislocated  the  head  of  the  left  humerus  downwards  through  the 
integuments  into  the  axilla.  Reduction  was  accomplished  according  to 
the  method  recommended  by  Nathan  Smith,  by  pulling  from  each  wrist 
at  right  angles  with  the  body,  while  the  operator  himself  seized  the 
naked  head  of  the  humerus  with  his  left  hand,  his  right  resting  upon  the 
top  of  the  shoulder,  and  pushed  it  into  place.  The  time  occupied  in  the 
reduction  was  about  thirty  seconds.  The  forearm  was  then  suspended 
in  a  sling,  and  the  venous  haemorrhage,  occasioned  by  a  rupture  of  the 
subclavian  vein,  was  arrested  by  compression.  The  tegumentary  wound, 
between  three  and  four  inches  in  length,  was  subsequently  closed  by 
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Butures,  and  eool  water  ilressings  were  applied.     On  the  foarth  dav  t!h«| 
wound  had  imiUnl  by  fii^st  intention,  and  the  man  was  walking  about  1 
room.     In  less  thart  a  month  lie  was  disininsed  cured,  and  in  thi!  foUowJ 
ing  Imrvest  he  was  able  to  cut  his  own  hay  and  grain,  ajid  to  ti«e  hit  \ 
as  before  the  accident.* 

Miller  and  Jloffiuan  reduced  successfully  a  compound  iin  nf  t 

knee,^  and  (Jalli  has  commumcated  a  similar  ca.He  to  Mu  ^    ^     ,^ 

Whether  either  of  the  la8t  three  mentionefl  examples  admit  of  tii| 
same  explanation  m  the  preceiling  three,  I  am  unable  to  say,  but  whellie 
they  do  or  do  not,  they  are  too  exceptional  in  their  character  i«t  prfrju*] 
dice  materially  the  argument  which  I  shall  hereafter  make  ia  favors 
resection. 

It  i»  not  pretended  thut  the  few  CiLses  which  I  have  mentioned  in  lU 
preceding  pages  are  all  of  the  compound  difcilociitions  of  the  larger  joinu 
successfrilly  treated  by  reduction,  which  have  been  recorded  ;  nor  are  the 
all  which  have  come  under  my  own  observation ;  nevertheless,  I  re|>eiki 
success  by  this  method  has  up  to  this  moment,  whatever  plan  of  nftt! 
treatment  has  been  adopted,  been  fouD<l  to  be  the  exception  and  not  th 
rule.     I  speak  now  more  especially  of  those  dislocations  of  this  eh 
which  are  rendered  compound  by  the  thrusting  of  the  disloc4ite<l  \m 
through  the  ieah,  and  which,  in  my  expjerience,  constitute  by  far 
largest  proportion  of  these  examples. 

Non'Teduct ion. ~W\ii\e  it  is  true  that  not  many  cases  of  compound 
dislocations,  esj>ecijilly  of  the  larger  joints,  can  be  found  rec*)nle<l  »_ 
having  terminated  favorably  after  reduction,  yet  it  will  be  verv  difBc 
to  find  an  equal  number  of  cases  of  compound  disU^catiuns,  unreduc 
which  have  terminated  favorably.  The  fact  is,  no  doubt,  that  at  th 
present  day  very  few  surgeons  would  feel  themselves  justified  in  leaviii 
a  bone  out  of  place  uidcss  they  proceeded  to  amputate*  In  the  Tran 
actions  of  the  New  York  State  Medical  Society  for  1855.  I  hiive  reporta 
(Case  16  of  Til)ia  and  Fibula,  p.  87)  a  compound  dislociition  at  the  ankb 
joint,  which,  being  unreduced,  terminated  fatally  on  the  twenty -eigM 
day.  This  is  the  only  example  of  a  compound  dislocation  of  a  loilg  bodM 
left  unreduced,  which  hits  fallen  under  my  observation:  excepting* 
course,  those  cases  in  which  amputation  wjis  immediately  practised* 

The  united  testimony,  however,  of  the  old  surgeons,  who  genemllj 
neither  amputated  nor  adopted  the  method  of  resection,  hut  who 
mended  and  practised  non-reduction,  is,  that  it  is  much  tnori!^  safe 
leave  these  bones  unreduced,  than  to  reduce  them  without  resection  ;  ait( 
I  see  no  reiLson  to  doubt  the  coiTectness  of  their  opinions  in  tliis  muti< 
But  whether  it  would  be  more  safe  to  leave  such  limbs  unreducetJ, 
having  practised  resa^tiou  to  restore  them,  is  another  question,  in  ^hic 
the  advantage  and  comparative  stifety  of  the  latter  practice  ar**  t<>o  *,}%% 
to  require  explanation  or  defence. 

Amputation. — Says  Pott:     '*When  this  accident  (dislocntnnj 
ankle)  is  accompanied,  as  it  sometimes  is,  with  a  wound  of  the  intefi 

*  Hurdp  ButfHio  Med,  Jf>urn.j  vol.  ix.jp.  119, 
'  Miller  and  Hurt'man,  London  Med.  Kepofi.,  vol.  xx'iv,  p.  S46. 

•  Gulli,  MalgKignCf  up.  cit.,  torn,  ii,  p.  968. 
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ments  of  the  inner  ankle,  and  that  made  by  the  protrusion  of  the  bone, 
it  not  unfrequently  ends  in  a  fatal  gangrene,  unless  prevented  by  timely 
amputation,  though  I  have  several  times  seen  it  do  very  well  without.  ' 
And  Sir  Astley  Cooper,  speaking  of  compound  dislocations  of  the  ankle- 
joint,  remarks :  ''  Thirty  years  ago  it  was  the  practice  to  amputate  limbs 
for  this  accident,  and  the  operation  was  then  thought  absolutely  neces- 
sary for  the  preservation  of  life,  by  some  of  our  best  surgeons."  Nor 
is  it  difficult  to  see  by  what  reasoning  surgeons  of  ''thirty  years  ago  " 
had  fallen  back  upon  this  desperate  remedy.  Both  reduction  and  non- 
reduction  having  proven  eminently  hazardous,  in  the  absence  of  perhaps 
both  knowledge  and  experience  in  resection,  they  finally  adopted  the 
alternative  of  amputation,  as  that  which  after  all  must  give  to  the  patient 
the  best  chance  for  life ;  and  were  no  other  alternatives  to  be  presented, 
this  would  be  my  choice  in  a  large  proportion  of  cases. 

It  must  not  be  understood,  however,  that  amputation  is  an  expedient 
wholly  free  from  danger;  or,  indeed,  that  the  chances  of  the  patient 
are  in  the  average  very  greatly  increased  by  this  practice.  Of  thirteen 
amputations  made  for  compound  dislocations  at  the  ankle-joint,  in  the 
Royal  Infirmary  at  Edinburgh,  only  two  resulted  in  the  recovery  of  the 
patients.^  Alluding  to  which,  Mr.  Fergusson  remarks:  "An  amount  of 
mortality  which  may  well  incline  the  surgeon  to  act  upon  the  doctrine 
inculcated  by  Sir  Astley  Cooper  "  (to  attempt  to  save  the  limb  by  re- 
duction). But  Mr.  Fergusson  has  added  a  sentiment  which  accords  very 
closely  with  my  own  experience  and  opinions.  "I  fear,  however,  that 
in  the  attempts  which  have  been  made  to  save  the  foot  (by  reduction). 
the  results  in  all  the  cases  have  not  met  with  the  same  publicity — that 
the  instances  where  amputation  has  been  afterwards  necessary,  or  where 
death  has  been  the  consequence,  have  not  always  been  recorded;  and, 
from  what  I  have  myself  seen,  I  would  caution  the  inexperienced  prac- 
titioner from  being  over-sanguine  in  anticipating  a  happy  result  in  every 
example.'* 

By  Tenotomy, — As  a  means  of  overcoming  the  resistance  of  the  mus- 
cles, and  for  the  purpose  especially  of  facilitating  the  reduction,  tenotomy 
has  been  proposed.  First  by  Dieffenbach  in  cases  of  ancient  unreduced 
dislocations;  but  Wm.  Hey,  Jr.,  was  the  first  to  make  a  practical  applica- 
tion of  this  suggestion  in  a  case  of  compound  dislocation.  After  cutting 
the  tendo  Achillis,  the  ankle  being  dislocated,  the  reduction  was  easily 
effected,  but  a  strong  tendency  to  displacement  backwards  remained,  and 
he  was  obliged  afterwards  to  cut  the  tendons  of  the  tibialis  posticus  and 
flexor  longus  digitorum.^ 

This  method,  based  in  some  degree  upon  a  very  correct  notion  of  the 
principal  sources  of  difficulty,  I  regard  as  in  most  cases  totally  imprac- 
ticable, at  least  to  any  useful  or  adequate  extent.  In  order  to  be  efficient, 
usually,  all  the  tendons  passing  the  articulations  must  be  cut,  or  nearly 
all  of  them ;  and  I  doubt  whether  the  judgment  of  any  discreet  surgeon 
will  ever  sanction  such  an  extreme  measure.  Nor  do  I  think  that  in 
the  point  of  view  in  which  I  am  now  considering  this  subject,  having  ref- 

1  Edinb.  Med.  Monthly,  Aug.  1844. 

*  Hey,  Trans,  of  Provinc.  Med.  and  Surg.  Assoc,  vol  xii.  p.  171,  1844. 
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erence  only  to  the  question  of  danger,  if  the  catting  of  the  tendons  was 
sufiSciently  extensive  to  have  any  real  effect  in  fecilitating  the  redaction, 
the  practice  would  be  found  to  have  any  advantage  over  other  methods 
known  to  be  eminently  dangerous.  Certainly  in  no  case  would  the 
surgeon,  in  my  opinion,  be  justified  in  cutting  any  other  than  the  tendo 
Achillis. 

By  Resection, — Finally,  resection  presents  itself  for  our  consideration 
as  the  only  remaining  surgical  expedient. 

We  have  seen  that  most  of  the  early  writers  understood  the  effects  of 
a  constant  strain  upon  the  muscles  in  increasing  the  danger  of  spasms, 
inflammation,  and  death ;  but  in  general  they  have  suggested  no  remedy 
but  non-reduction  or  amputation.  Hippocrates,  however,  uses  the  fol- 
lowing language,  after  speaking  of  resection  of  protruding  bones  in  zm- 
dental  amputations  or  in  fractures  of  the  fingers:  "Complete  resection 
of  bones  at  the  joints,  whether  the  foot,  the  hand,  the  leg,  the  ankle,  the 
forearm,  the  wrist,  for  the  most  part,  are  not  attend^  with  danger, 
unless  one  be  cut  off  at  once  by  deliquium  animi,  or  if  continued  fever 
supervene  on  the  fourth  day."  To  which  passage  the  translator  adds 
the  following  note:  "This  paragraph  on  resection  of  the  bones  in  com- 
pound dislocations  and  fractures  contains  almost  all  the  information  on 
the  subject  which  is  to  be  found  in  the  works  of  ancient  medicine." 
Celsus  notices  the  practice  of  resection  in  compound  dislocations  very 
briefly,  as  follows:  "  Si  nudum  os  eminet,  impedimentum  semper  fiiturum 
est;  ideo  quod  excedit,  abscindendum  est." 

Mr.  Hey,  of  Leeds,  was  the  first  of  modem  surgeons  who  called  espe 
cial  attention  to  the  value  of  resection  in  compound  dislocations. 

Subsequently,  Mr.  Parks,  of  Liverpool,  in  an  "Account  of  a  New 
Method  of  treating  Diseases  of  the  Joints  of  the  Knee  and  Elbow, ' 
advocated  the  practice  of  resection  in  certain  cases  of  diseases  of  these 
joints,  but  especially  in  "affections  of  the  joints  produced  by  external 
violence." 

M.  Lev6ille,  in  France  also,  following,  as  he  aflSrms,  the  guidance  ol 
Hippocrates,  has  advocated  a  similar  practice. 

Velpeau,  Syme,  Fergusson,  Erichsen,  Miller,  Liston,  Chelius,  Lizar«, 
Gibson,  Norris,  under  certain  circumstances,  and  especially  where  the 
bones  cannot  otherwise  be  reduced,  and  where  the  dislocations  oc*cur  in 
certain  joints,  and  especially  the  elbow  and  ankle-joints,  recommen«i 
resection.  To  which  names  I  may  add  that  of  Sir  Astley  Cooper, 
who  has  considered  the  subject,  as  applied  to  the  ankle-joint,  quite  at 
length,  and  who  says:  "I 'have  known  no  case  of  death  when  the  ex- 
tremities of  the  bone"  (tibia,  at  the  ankle)  "have  been  sawed  off. 
although  I  shall  have  occasion  to  mention  some  cases  which  terminated 
fatally  when  this  was  not  done." 

Why  resection  should  diminish  the  danger  to  life,  by  placing  at  rest 
the  injured  muscles,  has  been  already  sufficiently  considered;  but  it 
seems  not  improbable  that,  if  the  synovial  membranes  are  actually  more 
susceptible  of  violent  and  dangerous  inflammation  than  the  other  ti&^uei* 
about  the  joints,  then  would  this  source  of  danger  be  removed  just  in 
proportion  as  the  synovial  membranes  themselves  are  removed.     Such, 
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indeed,  was  the  argument  used  by  Sir  Astley  ;  and  Mr.  South,  in  a  note  to 
Chelius,  when  referring  tcf  this  fact,  has  made  the  following  statement: 

''  In  compound  dislocations  of  the  ankle-joint,  with  protrusion  of  the 
shin-bone  through  the  wound,  most  English  surgeons  saw  off  the  joint 
end,  not  merely  to  render  reduction  more  easy,  but  also,  according  to 
Sir  Astley  Cooper's  opinions,  to  lessen  the  suppurative  process,  by 
diminishing  the  synovial  surface.  This  mode  of  practice  is  certainly 
not  commonly  followed  in  reference  to  other  joints,  and  the  younger 
Cline  was  always  opposed  to  its  being  resorted  to  in  dislocated  ankle." 

The  following  cases  having  occurred  under  my  own  eye,  will  serve 
to  illustrate  the  value  of  the  principle  which  I  have  been  endeavoring 
to  establish : 

Samuel  Adamson,  of  Buffalo,  set.  24,  was  caught  by  the  cable  of  a 
vessel,  June  17,  1855,  dislocating  the  left  tibia  at  its  lower  end  inwards, 
and  breaking  the  fibula  two  inches  above  the  ankle.  I  was  immediately 
called,  and  found  the  tibia  protruding  through  the  skin  about  three  inches. 
The  periosteum  was  torn  up,  and  the  cartilaginous  surface  of  the  end 
of  the  bone  was  roughened.  His  thigh  was  also  severely  bruised  and 
lacerated,  but  the  bone  was  not  broken. 

Dr.  Boardman  assisting  me,  we  attempted  to  reduce  the  bones,  but 
with  our  hands  we  found  it  impossible  to  do  so.  I  proceeded  imme- 
diately to  remove  about  one  inch  and  a  half  of  the  lower  end  of  the 
tibia  with  the  saw.  The  remaining  portion  was  then  brought  easily 
into  place,  and  the  wound  dressed  with  sutures,  adhesive  strips,  bandages, 
and  light  splints.  On  the  same  day  he  became  an  inmate  of  the  marine 
wards  at  the  Hospital  of  the  Sisters  of  Charity,  and  was  placed  under  the 
care  of  Dr.  Wilcox,  through  whose  politeness  I  was  permitted  to  see  him 
frequently. 

The  wound  in  the  leg  healed  kindly,  with  only  a  slight  amount  of 
inflammation  and  suppuration.  Violent  inflammation,  however,  occurred 
in  the  thigh,  followed  by  extensive  suppuration  and  sloughing.  This,  in 
fact,  proved  to  be  by  far  the  most  serious  injury,  and  that  which  most 
endangered  his  life  and  delayed  his  recovery. 

After  about  two  months,  the  ankle  was  in  such  a  condition  as  to  re- 
quire little  or  no  further  attention.  The  fragments  of  the  fibula  had 
shortened  upon  each  other  and  were  united,  so  that  the  tibia  rested  upon 
the  astragalus.  It  was  nearly  two  months,  however,  before  he  began  to 
walk,  owing  to  the  condition  of  his  thigh. 

August  24,  1856,  fourteen  months  after  the  accident,  Adamson  called 
at  my  office.  He  was  then  employed  again  as  a  sailor  on  board  the 
schooner  Sebastopol,  and  performed  all  the  duties  of  an  ordinary  deck- 
hand. His  leg  is  shortened  one  inch  and  a  quarter ;  from  which  it 
seems  that  there  has  been  some  deposit  upon  the  end  of  the  bone,  which 
has  compensated  for  one  quarter  of  an  inch  of  that  which  I  removed. 
The  ankle  is  perfect  in  its  form,  being  neither  turned  to  the  right  nor  to 
the  left,  and  he  treads  square  and  firm  upon  the  sole  of  his  foot.  There 
is  considerable  freedom  of  motion,  especially  in  flexion  and  extension. 
Occasionally  it  becomes  a  little  swollen  and  painful. 

January  1,  1875,  Rosanna  Wilbur,  {et.  45,  was  admitted  to  ward  13, 
Bellevue  Hospital,  having  just  been  injured  by  a  street-car.    She  was  in 
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good  health,  but  very  fat,  weighing  185  lbs.  She  was  found  to  have  a  com- 
pound dislocation  at  the  right  ankle-joint — ^the  tibia  being  thrust  com- 
pletely through  the  flesh — and  also  a  fracture  of  the  fibula.  Dr.  Lewis, 
the  house  surgeon,  reduced  the  dislocation  at  once,  and  easily,  and  then 
sent  for  me.  I  advised  an  attempt  to  save  the  limb  without  resection, 
and  by  supporting  the  limb  with  the  plaster-of-Paris  dressing.  Tbb 
dressing  was  applied  fourteen  hours  after  the  accident  by  Dr.  Lewis,  & 
window  being  made  opposite  the  ankle.  January  3,  the  window  was 
enlarged.  January  5,  gangrene  and  phlebitis  had  occurred ;  fenestn 
again  enlarged.  January  7,  entire  splint  laid  open,  and  hot-water  dress- 
ings applied.  January  12,  suspended  limb.  January  21,  the  condition 
of  the  limb  very  critical ;  and,  in  a  consultation  composed  of  the  visiting 
surgeons,  we  were  equally  divided  between  amputation  and  resection. 
It  was  permitted,  therefore,  that  I  should  choose  my  own  course.  I 
immediately  resected  two  inches  of  the  lower  end  of  the  tibia,  and  placed 
the  limb  again  in  a  sling  supported  with  compresses  as  means  of  latenl 
support,  and  warm-water  dressings  were  continued.  The  subsequent 
progress  of  the  case  waj  very  slow,  and  there  were  several  smart  attacks 
of  erysipelas,  so  that  her  life  was  at  times  in  danger ;  but  finally  all 
unfavorable  symptoms  disappeared,  and  on  the  first  of  May,  the  ankle 
was  in  perfect  shape,  admitting  of  some  flexion  and  extension,  and  the 
wounds  were  almost  completely  closed.  It  is  now  apparent,  that  a  re- 
section on  the  first  day  would  have  been  the  most  judicious  practice,  but 
that  even  at  a  later  day' it  saved  her  life. 

In  a  case  of  compound  dislocation  of  the  upper  end  of  the  humerus, 
occurring  also  under  my  own  observation,  and  recorded  in  the  Tranmc- 
tions  of  the  New  York  State  Medical  Society  for  1855  (p.  27,  Case  14). 
in  which  reduction  was  followed  by  death,  I  have  now  much  reason  t«» 
believe  that  if  I  had  practised  resection  before  the  reduction,  my  pa- 
tient's chances  for  recovery  would  have  been  greatly  increased ;  perhap? 
also  the  case  of  compound  dislocation  of  the  wrist-joint  recorded  in  the 
same  volume  (p.  68),  in  which,  having  reduced  the  bones,  I  was  subs^ 
quently  compelled  to  amputate,  may  equally  illustrate  the  hazanl  to 
which  the  practice  of  reduction  without  resection  must  often  expose  the 
patient. 

The  same  remarks  I  will  venture  to  apply  to  the  case  of  compoun'i 
dislocation  of  the  hip,  of  which  I  have  already  spoken  as  having  occurre'l 
in  the  practice  of  Dr.  Walker,  of  Charles  town,  Mass.  Had  the  head  of 
the  femur  been  resected  before  its  reduction,  I  cannot  doubt  but  that  the 
unfortunate  man's  chance  for  recovery  would  have  been  very  greatlv 
improved. 

Thus,  if  we  consider  the  (juestion  of  the  life  of  the  patient  only,  the 
argument  and  the.  testimony  seem  to  favor  resection,  in  a  great  majority 
of  cases  of  compound  dislocations  occurring  in  large  joints,  and  in  a  con- 
siderable number  of  cases  of  similar  accidents  in  the  smaller  joints.  It 
is  certainly  more  safe  than  non-reduction  or  reduction  without  resectioD. 
and  it  is  probably  quite  as  safe  as  amputation. 

Poinsot,  who  has  collected  82  reported  cases  of  immediate  resection 
practised  for  compound  dislocations  of  the  ankle-joint,  found  68  cures. 
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10  deaths,  and  4  secondary  amputations,  of  which  latter  one  was  cured, 
two  died,  and  the  result  in  the  fourth  was  unknown. 

But  there  is  another  question,  which  is,  in  my  estimation,  secondary 
to  the  one  now  considered,  but  which  is  often  in  the  estimation  of  the 
patient  himself  of  the  first  importance,  namely,  by  which  method  will  he 
suffer  the  least  maiming  or  mutilation  ? 

This  question  I  do  not  find  it  difficult  to  answer.  Certainly  it  is  not 
by  non-reduction  or  by  amputation  ;  and,  putting  tenotomy  aside,  it  is 
now  a  question  only  between  reduction  without  resection,  and  reduction 
with  resection.  These  two  methods,  one  of  which  experience  has  shown 
to  be  fraught  with  danger,  and  the  other  of  which  experience  has  shown 
to  be  relatively  safe,  are  now  to  be  compared  in  a  point  of  view  in  which 
their  antagonisms  are  perhaps  less  conspicuous,  yet  sufficiently  marked. 

First.  In  either  case  the  inflammation  consequent  upon  the  injury  may 
be  violent,  and  the  recovery  slow  and  tedious.  The  same  arguments, 
however,  which  I  have  applied  to  the  question  of  the  comparative  dan- 
ger of  the  two  modes,  must  apply  with  nearly  equal  force  to  this  question 
of  maiming ;  since  the  amount  of  maiming  must  often  be  governed  by 
the  intensity  and  duration  of  the  inflammation,  and  upon  this  point  the 
testimony  has  been  shown  to  be  in  favor  of  resection. 

It  will  be  observed  that  not  only  is  the  danger  of  maiming  rendered 
more  considerable  by  reduction  without  resection,  because  the  inflam- 
mation is  so  much  more  likely  to  extend  to  the  tendons  and  muscles, 
causing  them  to  adhere  to  each  other,  and  to  become  subsequently  atro- 
phied, a  condition  from  which  they  often  never  completely  recover ;  but 
also  because  the  ligaments  and  capsules  of  the  joints,  with  the  synovial 
surfaces,  are  in  consequence  encroached  upon,  and  the  freedom  of  motion 
is  ever  afterwards  greatly  restricted,  if  not  completely  lost.  This  marked 
impairment  of  the  functions  of  the  joint  does  not  always  happen,  but  it 
cannot  be  denied  that  it  does  generally.  Indeed,  it  is  by  no  means  un- 
common for  these  accidents  to  be  followed,  after  ulcerations  of  the  carti- 
lage, by  copious  bony  deposits  in  and  around  the  joints. 

How  is  it,  on  the  other  hand,  with  these  joints  after  resection  ?  I 
have  thus  far  heard  of  no  cases  in  which  complete  anchylosis  resulted ; 
but  in  all  considerable  freedom  of  motion  has  returned,  and  in  some  the 
restoration  in  this  respect  has  been  nearly  or  quite  as  complete  as  before 
the  accident. 

Poinsot  has  also  made  a  very  careful  rhxime.  of  the  results  of  resection 
in  regard  to  the  usefulness  of  the  limb.  In  41  cases  where  the  patients 
have  been  seen  after  complete  recovery  there  is  not  a  single  failure ;  only 
it  is  observed  that  in  the  case  of  Oilier,  there  existed  a  slight  deviation 
of  the  foot  backwards,  which  was  corrected  by  apparatus.  In  all  of  these 
cases  the  patients  walked  well,  and  were  able  to  resume  their  previous 
occupations. 

A  similar  analysis  made  by  the  same  writer,  of  examples  treated  by 
reduction  and  without  resection,  gave  the  following  results :  In  19  of  23 
cases,  the  patients  could  walk  without  artificial  support ;  in  one  case  the 
aid  of  a  cane  or  of  other  support  was  required ;  three  times  the  foot  was 
anchylosed  in  a  vicious  position,  and  remained  painful,  and  the  patients 
were  obliged  to  ask  for  surgical  interference ;  in  two  of  these  latter  cases 
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amputation  was  practised,  and  in  one  resection,  the  resection  restoring  to 
the  patient  a  useful  limb.^ 

Says  Dr.  Kerr,  of  Northampton :  "  Several  cases  of  compound  dis- 
location of  the  ankle  have  fallen  under  my  care,  and  it  has  been  uni- 
formly my  practice  to  take  off  the  lower  extremity  of  the  tibia,  and  to 
lay  the  limb  in  a  state  of  semiflexion  upon  splints ;  by  this  means  a  great 
degree  of  painful  extension  and  the  consequent  high  degree  of  inflamma- 
tion are  avoided.  The  splints  I  used  are  excavated  wood,  and  much 
wider  than  those  in  common  use,  with  thick  movable  pads  stuffed  with 
wool.  I  keep  the  parts  constantly  wetted  with  a  solution  of  liquor  am- 
monise  acetatis,  without  removing  the  bandage.  In  my  very  early  life, 
upwards  of  sixty  years  ago,  I  saw  many  attempts  to  reduce  compound 
dislocations  without  removing  any  part  of  the  tibia ;  but,  to  the  best  of 
my  recollection,  they  all  ended  unfavorably,  or,  at  least,  in  amputation. 
By  the  method  which  I  have  pursued,  as  above  mentioned,  I  hare 
generally  succeeded  in  saving  the  foot,  and  in  preserving  a  tolerable 
articulation." 

Sir  Astley  Cooper  has  made  a  valuable  experiment  to  determine  the 
condition  of  the  new  joint  under  these  circumstances ;  and  the  vast 
number  of  examples  in  which  resection  has  now  been  practised  in  casee 
of  caries  of  the  articulating  surfaces,  and  their  results,  add  still  more 
substantial  proofs  as  to  the  usefulness  of  the  joints  after  such  opera- 
tions. 

''  I  made  an  incision  upon  the  lower  extremity  of  the  tibia,  at  the  inner 
ankle  of  a  dog,  and,  cutting  the  inner  portion  of  the  ligament  of  the 
ankle-joint,  I  produced  a  compound  dislocation  of  the  bone  inwards.  I 
then  sawed  off  the  whole  ciirtilaginous  extremity  of  the  tibia,  returned 
the  bone  upon  the  astragalus,  closed  the  integuments  by  suture,  and 
bandaged  the  limb  to  preserve  the  bone  in  this  situation.  Considerable 
inflammation  and  suppuration  followed ;  and  in  a  week  the  bandage  was 
removed.  When  the  wound  had  been  for  several  weeks  perfectly  heale^l, 
I  dissected  the  limb.  The  ligament  of  the  joint  was  still  defective  at  the 
part  at  which  it  had  been  cut.  From  the  sawn  surface  of  the  tibia  there 
grew  a  ligam  en  to-cartilaginous  substance,  which  proceeded  to  the  surface 
of  the  cartilage  of  the  astragalus  to  which  it  adhered.  The  cartilage  of 
the  astragalus  appeared  to  be  absorbed  only  in  one  small  part ;  there  whs 
no  cavity  between  the  end  of  the  tibia  and  the  cartilaginous  surface  of 
the  astragalus.  A  free  motion  existed  between  the  tibia  and  astragalus, 
which  was  permitted  by  the  length  and  flexibility  of  the  ligamentous  sub- 
stance above  described,  so  as  to  give  the  advantage  of  a  joint  where  no 
synovial  articulation  or  cavity  was  to  be  found.  This  experiment  not 
only  shows  the  manner  in  which  the  parts  are  restored,  but  also  the  ad- 
vantage of  passive  motion ;  for,  if  the  part  be  frequently  move<l,  the 
intervening  substance  becomes  entirely  ligamentous;  but,  if  it  be  left 
perfectly  at  rest  for  a  length  of  time,  ossific  action  proceeds  from  the  ex- 
tremity of  the  tibia  into  the  ligamentous  substance,  and  thus  produces  an 
ossific  anchylosis." 

Second.  Is  it  not  probable,  moreover,  since  the  limb  can  be  retained 

>  Poinsot,  op.  cit.,  p.  1238. 


COMPOUND    DISLOCATIONS    OF    THE    LONG    BONES.      969 

in  place  so  much  more  easily  after  resection,  that  it  will  actually,  in  a 
majority  of  cases,  be  found  to  have  been  retained  in  place  more  per- 
fectly? Even  after  simple  dislocations,  especially  in  those  occurring 
at  the  ankle-joint,  great  deformity  and  much  maiming  are  the  not  un- 
frequent  results,  and  that,  too,  when  all  diligence  and  care  have  been 
employed.  It  has  been  impossible  always  to  maintain  a  perfect  apposi- 
tion in  the  articulating  surfaces.  How  much  greater  must  be  this  diffi- 
culty in  cases  of  compound  dislocations. 

Third.  The  only  argument  which  remains  in  favor  of  reduction  with- 
out resection  is  the  necessary  shortening  of  the  limb  after  resection. 
But  this  need  seldom  perhaps  exceed  three-quarters  of  an  inch,  and 
often  not  more  than  half  an  inch  ;  an  amount  of  shortening  which,  as  I 
have  had  occasion  to  prove  when  treating  of  fractures,  does  not  neces- 
sarily produce  a  halt,  and  which  indeed  is  often  not  known  to  exist  by 
the  patient  himself.  It  is  claimed  that  the  experience  of  Heine,  Lan- 
genbeck,  Yolkman,  Hueter,  and  other  German  surgeons,  has  shown  that 
in  a  considerable  number  of  cases,  when  these  resections  have  been  made 
by  the  subperiosteal  methods,  no  shortening  whatever  has  resulted.^ 

Finally.  It  must  not  be  inferred  that  the  author  intends  to  recom- 
mend resection  as  a  universal  practice  in  cases  of  compound  dislocations 
of  the  long  bones.  He  has  only  sought  to  determine  in  a  general 
manner  its  relative  value  as  compared  with  other  modes  of  procedure ; 
and  especially  has  it  been  his  intention  to  bring  more  prominently  into 
view  the  importance  of  rest  and  relaxation  to  the  muscles,  as  an  element 
in  the  treatment  most  essential  to  success.  To  declare  its  special  appli- 
cation to  cases  would  demand  a  treatise  more  elaborate  than  it  was 
proposed  to  write.  If,  however,  one  were  to  speak  of  the  individual 
bones  only,  there  seems  sufficient  authority  in  the  facts  and  arguments 
already  presented,  to  conclude  that  resection  is  applicable  to  certain 
compound  dislocations  of  the  clavicle,  humerus,  radius,  and  ulna,  fingers, 
femur,  tibia,  fibula,  and  toes ;  in  short,  to  a  certain  proportion  of  all  these 
accidents  occurring  in  the  long  bones  of  the  extremities. 

K  an  attempt  is  made  to  save  the  limb  without  resection,  it  is  scarcely 
necessary  to  say  that  the  success  will  depend,  in  a  great  measure,  upon 
the  care,  attention,  and  skill  bestowed  upon  the  treatment.  The  limb 
must  be  maintained  in  a  position  of  rest,  combined  with  moderate  eleva- 
tion; and  warm  water  or  other  suitable  dressings  assiduously  applied;  in- 
cluding a  judicious  employment  of  antiseptic  precautions  and  of  drainage. 

>  On  Subperiosteal  Resection  of  the  Tibio-tarsal  Articulation.  Bv  Achilles  Rose, 
M.D.,  New  York.     The  Medical  Record,  July  3,  1875. 
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CHAPTER   XXVII. 

CONGENITAL  DISLOCATIONS. 

§  1.  General  Observations  and  History. 

I  HAVE  omitted,  until  this  moment,  to  speak  of  Congenital  Disloca- 
tions, because,  whatever  theory  of  causation  we  adopt,  dissections  have 
shown  that  they  are  generally,  in  some  sense,  pathologic,  or  are  accom- 
panied with  such  essential  modifications  of  the  anatomical  structures  u 
to  separate  them  entirely  from  ordinary  traumatic  dislocations,  which 
alone  constitute  the  proper  subjects  of  consideration  in  the  present  treatise. 
In  relation  to  congenital  dislocations,  we  shall  find  it  necessary  to  estab- 
lish systems  of  etiology,  symptomatology,  prognosis,  and  treatment, 
having  very  few  points  in  common  with  traumatic  dislocations.  Excep- 
tions to  this  rule  will  occur,  in  examples  of  intrauterine  traumatic  disloca- 
tions, existing  at  birth  without  either  original  or  accidental  malformations 
of  the  articulations,  or  of  the  adjacent  muscular,  tendinous,  or  ligamen- 
tous structures ;  yet  only  in  suflScient  numbers  to  warrant  the  intrusion 
of  the  subject  in  this  place. 

It  is  probable  that  congenital  displacements  may  occur  in  all  the  artic- 
ulations of  the  skeleton ;  and  in  most  of  them  their  existence  has  been 
already  established  by  dissections.  Until  within  a  few  years,  however, 
the  attention  of  surgeons  has  been  almost  entirely  directed  to  congenital 
dislocations  of  the  shoulder  and  hip. 

Hippocrates,  in  his  treatise  "De  Articulis,"  speaks  expressly  of  <iisl<> 
cations  of  the  hip  occurring  in  the  mother's  womb,  comprising  them  under 
the  same  order  with  the  different  varieties  of  club-foot. 

Avicenna  and  Ambrose  Pare  have  each  mentioned  congenital  disloca- 
tions of  the  hip ;  but  the  first  to  record  an  example  with  any  degree  of 
accuracy  was  Kerkring;  in  which  case,  death  having  occurre^l  during 
infancy,  he  was  able  to  verify  his  opinion  by  an  autopsy.  Chaussier  h&> 
reported,  in  the  Bulletin  de  la  Faculfe  et  de  la  Socirte  de  Midecine, 
An.  1811  and  1812,  the  case  of  an  infant,  upon  which  he  discovered,  at 
birth,  tw^o  dislocations,  one  at  the  scapulo-humeral  articulation,  and  the 
other  at  the  coxo-femoral.  In  1788,  Palletta,  of  Milan,  published,  undtT 
the  title  of  Adversaria  Chirurgica,  a  collection  of  observations,  in  which, 
among  other  things,  he  has  described  certain  congenital  malformations 
of  the  hip-joint;  and  in  1820  he  published  another  work,  entitled  Excr 
citationes  Pathologicce^  where  he  enters  into  a  more  complete  exposition 
of  the  nature  and  causes  of  these  deformities. 

In  1826,  Dupuytren  read,  before  the  Academy  of  Sciences,  a  memoir 
upon  the  lameness  produced  by  the  original  displacement  of  the  femur: 
and  in  the  Lemons  Orales,  published  in  the  collections  of  the  Sydenham 
Society,  may  be  found  a  full  record  of  the  views  and  observations  of  this 
distinguished  surgeon. 
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The  writings  of  Dupuytren  seem,  more  than  anything  previously  writ- 
ten, to  have  directed  the  attention  of  surgeons  and  pathologists  to  this 
interesting  subject,  and  to  have  given  a  new  impulse  to  investigation. 

From  this  time  various  treatises  have  been  written  by  eminent  surgeons, 
many  of  which  are  characterized  by  profound  thought,  careful  investiga- 
tion, and  practical  experiment. 

Among  those  who  have  furnished  us  with  elaborate  treatises,  or  with 
more  precise  practical  information  upon  this  subject,  the  following  names 
deserve  to  be  especially  mentioned :  Breschet,^  Caillard-Billioni^re,* 
Lehoux,*  Sandiforte,*  feouvier,*  Sedillot,*  Wrolik,^  Gu^rin,®  Parise,* 
Pravaz  p^re,*®  Camochan,"  Robert  Smith,^^  Delpech,^*  Heine,"  von 
Ammon,**  Pravaz  fils,^*  Hueter,^^  DoUinger,^®  Grawitz,'®  Kirmisson,** 
Kronlein,"  Gerdy,"  Poliniere,*'  Jalade-Lafond,^  Humbert  and  Jac- 
quier.** 

§  2.  Etiologry. 

Hippocrates  says  that  the  bones  of  the  extremities  may  be  disarticu- 
lated during  intrauterine  life  by  falls  or  blows,  or  by  injuries  of  any 
kind,  inflicted  directly  upon  the  abdomen  of  the  mother. 

Ambrose  Pare,  while  admitting  the  eflSciency  of  the  several  causes 
named  by  Hippocrates,  believed  also  that  the  contractions  of  the  womb, 
and  violence  employed  by  the  accoucheur,  were  occasionally  adequate  to 
the  production  of  the  same  result.     He  taught,  moreover,  that  the  posi- 

^  Breschet,  Repertoire  d'Anatomie  et  de  Phvsiologie.  Gaz.  M^.,  Paris,  1884,  p. 
218. 

•  Caillard-Billionidre,  Thdse  Inaugurale,  1828. 

•  Lehoux,  Thdse  Inaugurale,  1834.     Paris. 

•  Sandiforte,  Thesis,  sustained  before  the  Faculty  of  Med.  o{  Leyden,  1836. 

•  Bouvier,  Malad.  Chron.  de  ap.  Locomot.,  Paris,  1858. 

•  S^illot,  Joum.  de  Connais.  Sl^.-Chirurg.,  1838. 
'  Wrolik,  Amsterdam,  1839,  mioted  by  Pravas. 

'  Gu^rin,  Recherches  sur  les  Luxations  Cong^nitales ;  par  Jules  Gu6rin.  Paris, 
1841. 

»  Parise,  Archiv.  Gen.  de  MM.,  1842. 

'*  Pravaz  pere,  Traits  Th^rique  et  Pratique  des  Luxations  Cong^nitales  du  Femur, 
suivi  d'un  Appendice  sur  la  Prophylaxie  des  Luxations  Spontan^;  par  Ch.  fit. 
Pravaz,  Lyons,  1847. 

**  Camochan,  A  Treatise  on  the  Etiology,  Pathology,  and  Treatment  of  Congenital 
Dislocations  of  the  Head  of  the  Femur;  by  John  Murray  Carnochan,  New  York,  1860. 

"  R.  Smith,  A  Treatise  on  Fractures  in  the  Vicinity  of  Joints,  and  on  Certain 
Accidental  anti  Congenital  Dislocations.     Dublin,  1854. 

"  Delpech,  Orthomorphie,  Paris,  1829,  t.  2. 

^*  Heine,  Spont.  und  Congen.  Lux.,  Stuttgard,  1842. 

^  Von  Ammon,  Die  Angebomen  Chir.  Krankheiten  der  Menschen,  etc.,  Berlin, 
1842. 

'•  Pravas  fils.  Lux.  Congen.  du  Femur,  Lyon,  1847. 

"  Hueter,  Klin,  der  Gelenkkrankheiten,  Leipzig,  1870-71. 

«  DoUinger,  Arch.  f.  Klin.  Chir.,  Bd.  20,  1877. 

*»  Grawitz,  Virchow's  Archiv,  Bd.  74,  Hft.  1.  p.  1,  1878. 

*>  Kirmisson,  Rev.  Men.  de  Chir ,  1878,  p.  498. 

"  Kronlein,  Die  Lehre  von  der  Lux.,  Deutsche  Chir.,  v.  Billroth  u.  Leucke,  1882. 

"  Gerdy,  Rap.  sus  deux  M^m.  du  Pravas,  etc.,  Lyon,  1840. 

**  Poliniere,  quoted  by  Pravas. 

•♦  Jalade-Lafond,  Deform,  du  Corps  Humain,  etc.,  Paris,  1829. 

**  Humbert  and  Jacquier,  de  Lux.  Spont.  ou  Symptomatiques,  Paris,  1836. 
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tion  of  the  foetus  itself  might  favor  the  displacement ;  and  that,  in  some 
instances,  an  articular  abscess,  insufficient  depth  of  the  socket,  with  a 
laxity  of  the  ligaments,  were  competent  to  determine  the  expulsion  of 
the  head  of  the  femur  from  its  natural  position. 

Sedillot  regards  a  softening  and  relaxation  of  the  ligaments  as  the 
most  frequent  cause. 

Parise  and  Malgaigne  are  disposed  to  attribute  a  majority  of  these 
cases  to  hydrarthrosis,  or  water  in  the  joints.  Says  Malgaigne :  "  For 
myself,  after  having  long  meditated  upon  this  subject,  I  have  come  to 
think  that  inflammation  of  the  joints  enjoys  a  grand  role,  both  in  coxo- 
femoral  dislocations  and  in  many  others,  and  even  also  in  various  con- 
genital malformations  generally  ascribed  to  arrest  of  development" 
This  writer  admits,  however,  that  it  will  not  do  to  generalize  too  much 
in  this  matter,  and  that  the  etiology  of  congenital  dislocations  is  probably 
as  complex  as  that  of  dislocations  after  birth. 

Dupuytren  thought  forced  flexion  of  the  thigh  in  utero  would  explain 
the  congenital  dislocations  of  the  hip ;  while  Roser*  attributes  it  to  force»l 
adduction. 

Chaussier  seems  to  have  regarded  muscular  contraction,  or  the  occnr- 
rence  of  an  intrauterine  convulsion,  as  the  cause  of  the  example  of  con- 
genital dislocation  of  both  humerus  and  femur  seen  and  recorded  by 
him.  Since  whom  Guerin  has  greatly  extended  the  application  of  this 
doctrine,  having  embraced  in  the  same  etiologic  formula  all  or  nearly 
all  congenital  dislocations.  Guerin  ascribes  to  muscular  contraction  in 
one  form  or  another,  and  to  corresponding  muscular  paralysis,  not  only 
dislocations  of  the  femur  and  other  long  bones,  but  also  club-foot,  torti- 
collis, and  various  other  deviations  of  the  spine.  He  afiirms,  moreover, 
that  he  has  established  incontestably  the  dependence  of  this  abnormal 
state  of  the  muscular  system  upon  the  absence  or  disappearance  more  or 
less  complete  of  corresponding  portions  of  the  central  nervous  systems. 

Breschet  and  Delpech  maintained  similar  views,  especially  in  relation 
to  the  dependence  of  the  several  varieties  of  club-foot  upon  some  morbi»l 
condition  of  the  cerebro-spinal  axis.  While  Carnochan  remarks  as  fol- 
lows :  "It  appears  most  in  accordance  with  science  to  refer  the  museu- 
laF  spasmodic  retraction,  upon  which  congenital  dislocations  of  the  head 
of  the  femur  from  the  cotyloid  cavity  depend,  to  a  perverted  condition  of 
the  excito-motor  apparatus  of  the  medulla  spinalis,  and  more  especially 
of  that  portion  of  it  which  is  in  direct  relation  with  the  reflex-motor 
nervous  fibres,  distributed  to  the  pelvi-femoral  muscles  surrounding,  an<l 
in  connection  with,  the  ilio-femoral  articulation.'* 

Verneuil  regards  paralysis  of  one  group  of  muscles  as  the  direct  cause: 
in  consequence  of  which  the  normal  action  of  the  opposing  muscles  ten«t 
to  displace  the  bone ;  whilst  Reclus^  applies  the  same  theory'  to  congeni- 
tal dislocations  of  the  femur.  In  effect,  therefore,  both  Verneuil  an«l 
Reclus  refer  the  abnormities  in  question  to  the  nervous  centres. 

Palletta  ascribes  these  deformities  solely  to  an  original  defect  of  the 
germ  ;  and  Dupuytren  also  declares  that,  in  the  case  of  a  congenital  di>- 

»  Roser,  Arch.  f.  Klinik  Chir.,  1879,  Bd.  24,  Hft.  2. 
*  lieclus,  Rev.  Mensuelle  de  Chir.,  1878,  p.  176. 
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location  of  the  hip,  the  causes  are  coeval  with  the  earliest  organization 
of  the  parts,  and  that  the  displacement  is  due  rather  to  a  defect  in  the 
depth  or  completeness  of  the  acetabulum,  than  to  accident  or  disease. 

jDollinger  adopts  essentially  the  same  theory,  attributing  the  imperfect 
formation  and  shallowness  of  the  cotyloid  cavity  to  an  arrest  of  develop- 
ment, and  to  a  premature  ossification  of  the  Y-shaped  cartilage  which 
unites  its  three  portions.  Grawitz,  also,  recognizes  anest  of  develop- 
ment as  the  essential  cause,  but  in  the  seven  specimens  he  has  examined 
he  has  not  found  premature  ossification  of  the  cartilage. 

Breschet  and  Delpech,  both  of  whom,  as  I  have  jJready  stated,  refer 
them  to  some  morbid  condition  of  the  cerebro-spinal  axis,  imagine  that 
in  consequence  of  this  morbid  condition  of  the  nervous  centres,  there 
exists  an  arrest  of  development  in  the  bones,  muscles,  ligaments,  sockets, 
and,  in  short,  through  all  the  apparatus  of  the  joint  which  is  the  seat  of 
the  deformity. 

If  we  proceed  to  analyze  these  various  opinions,  we  shall  find  that 
they  are  so  fiu*  susceptible  of  classification,  as  that  they  may  be  arranged 
under  the  three  following  divisions : 

First,  the  physiological  doctrines ;  according  to  which  congenital  dis- 
locations are  due  to  an  original  defect  in  the  germ,  or  to  an  arrest  of 
development. 

Second,  the  pathologic  doctrines ;  which  refer  them  to  some  supposed 
lesion  of  the  nervous  centres,  to  contraction  or  paralysis  of  the  muscles, 
to  a  laxity  of  the  ligaments,  to  hydrarthrosis,  or  to  some  other  diseased 
condition  of  the  articulating  apparatus. 

Third,  the  mechanical  doctrines ;  which  recognize  no  intrauterine  dis- 
locations except  those  which  are  strictly  traumatic.  The  causes  being 
understood  to  be  the  peculiar  position  of  the  foetus  in  utero,  violent  con- 
tractions or  the  constant  pressure  of  the  walls  of  the  uterus,  falls  and 
blows  upon  the  abdomen,  and  unskilful  manipulation  of  the  child  in 
delivery. 

After  a  full  and  careful  consideration  of  this  subject,  I  am  prepared 
to*  admit  the  occasional  agency  of  all  the  causes  enumerated,  and  the 
probable  concurrence  of  two  or  more  in  many  instances ;  nor  do  I  see 
the  propriety  of  rejecting,  as  Malgaigne  has  done,  all  that  large  class  of 
malformations,  which  seem  to  depend  upon  an  arrest  of  development,  or 
those  which  appear  to  be  due  mainly  or  solely  to  intrauterine  paralysis, 
of  both  of  which  many  examples  have  been  reported. 

As  illustrating  the  relation  which  arrest  of  development  sustains  to 
this  class  of  deformities,  I  may  refer  to  the  facts  of  hereditary  trans- 
mission, and  to  the  frequency  with  which  other  forms  of  imperfect  de- 
velopment are  associated  with  congenital  dislocations.  Cruveilhier^  and 
Voss*  have  referred  to  examples  in  which  the  dislocations  were  accom- 
panied with  other  malformations ;  and  Gmwitz  found  this  coincidence  in 
seven  examples  seen  by  him,  while  Pare,  Palletta,  Schreger,  Dupuytren, 
Robert,  Bouvier,  and  Stromeyer  have  noted  the  marked  influence  of 

1  Cruveilhier,  Trait,  d'anat.  path.,  Atlas,  liv.  2.,  pi.  2,  fig.  28. 
*  Vo88,  Invereio  Vesicae  Urin.,  og  lux.  fern.  con.  hot  samme  individ.,  Christiania, 
1867.  4 
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heredity.  Kronlein  mentions  two  in&nts,  a  brother  and  sister,  in  both 
of  whom  there  existed  a  congenital  dislocation  of  one  hip ;  and  also  the 
case  of  a  boy,  who  was  one  of  seven  children,  and  whose  grandmother 
presented  the  same  malformation. 

§  3.  Congenital  Dislocations  of  the  Inferior  Maxilla. 

Malgaigne  affirms  that  '*  we  know  of  no  congenital  dislocation  of  the 
jaw,"  and  that  we  are  "not  to  take  seriously  the  pretended  dislocation 
observed  by  Guerin  upon  a  derencephalous  infant.*'  The  example 
recorded  by  Robert,  Smith  he  rejects  also,  declaring  that  he  does  '^  not 
comprehend  how  one  can  see  in  it  a  dislocation." 

For  myself,  I  know  of  no  reason  why  we  should  not  take  "  seriously" 
the  case  mentioned  by  Guerin,  since,  so  far  as  appears  in  his  very  brief 
report  of  the  same,  it  might  have  been  a  true  dislocation.  The  specimen 
was  before  the  Academy,  and  if  Malgaigne,  from  a  personal  examination, 
had  become  satisfied  that  a  dislocation  did  not  exist,  he  ought  to  have  so 
informed  us  But  since  he  does  not  speak  of  having  made  it  the  subject 
of  special  examination,  I  shall  feel  compelled  to  accept  of  it  as  reported 
by  Guerin. 

As  to  the  objection  ofiFered  to  Mr.  Smith's  case, namely,  that  ''aside  of 
the  complete  absence  of  its  history,  the  subject  did  not  present  the  char- 
acteristic signs  of  dislocation,  and  the  dissection  discovered  neither  maxil- 
lary condyle  nor  glenoid  caxity,"  I  must  reply,  the  dissection  seems  to 
me  to  have  furnished  such  evidence  that  the  deformity  was  congenital  as 
to  render  its  history  unnecessary ;  the  signs  were  characteristic,  not 
indeed  of  a  traumatic  dislocation,  but  of  a  congenital  dislocation,  such  as 
may  be  supposed  to  have  been  the  result  of  an  arrest  of  development,  or 
of  an  original  aberration  of  the  germ. 

The  following  is  a  summary  of  the  very  complete  account  of  this  case 
given  by  Robert  Smith : 

On  the  oth  of  May,  1840,  Edward  Lacy,  set.  38,  an  idiot  from  infancy, 
died  at  the  Hardwick  Hospital,  in  consequence  of  gangrene  of  the  lungs. 
While  making  the  autopsy,  a  singular  deformity  of  the  face  was  discov- 
ered. The  right  and  left  sides  seemed  as  though  they  did  not  belong  to 
the  same  individual,  the  left  being  in  every  respect  more  fully  developed. 
Upon  removing  the  integuments,  the  muscles  of  the  right  side  were  found 
to  be  much  smaller  than  those  of  the  left,  and  especially  the  masseter. 
These  latter  having  been  removed  also,  the  condition  of  the  right  temporo- 
maxillary  articulation  was  carefully  studied. 

When  the  mouth  was  closed,  the  external  lateral  ligament,  instead  of 
being  directed  backwards,  was  seen  descending  obliquely  forwards,  to  be 
attached  to  a  very  imperfectly  developed  condyle  situated  at  least  one- 
quarter  of  an  inch  in  front  of  its  natural  position.  There  was  neither  an 
interarticular  cartilage  nor  cartilage  of  incrustation,  the  joint  surfaces 
being  invested  by  a  thick  periosteum  alone  ;  nor  was  there  any  distinct 
capsular  ligament. 

Nearly  the  whole  of  the  right  side  of  the  inferior  maxilla  was  smaller 
than  the  left.  The  condyle  was  short  and  curved,  being  directed  nearly 
horizontally  inwards,  and  resembling  much  more   the  coracoid  process 
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than  the  condyle  of  the  inferior  maxilla.     The  coronoid  process  was  very 
small  and  thin,  and  the  sigmoid  notch  could  scarcely  be  said  to  exist. 

The  articular  eminence  of  the  temporal  bone  was  absent,  there  being 
in  its  place  nearly  a  flat  surface  destitute  of  cartilage ;  which  surface 
presented  upon  its  inner  side  a  shallow  and  semicircular  sulcus  where 
the  hook-like  condyle  of  the  lower  jaw  had  played. 

The  malar,  superior  maxillary,  and  sphenoid  bones  of  the  right  side 
had  also  suffered  corresponding  changes  of  form  and  relative  size. 

The  motions  permitted  in  the  lower  jaw  were  more  extensive  than 
those  which  it  enjoys  in  its  normal  condition,  that  is,  upon  the  right 
side  the  ramus  could  be  moved  very  freely  forwards  and  backwards, 
while  upon  the  left,  the  condyle  underwent  a  species  of  rotation  upon  its 
axis.  During  life  the  patient  was  observed  to  be  constantly  performing 
this  motion,  and  the  right  side  of  the  face  was  continually  affected  with 
spasmodic  twitches.  When  the  mouth  was  closed,  the  front  teeth  of  the 
upper  jaw  projected  beyond  those  of  the  lower,  and  when  opened  the 
deformity  was  in  all  respects  greatly  increased.^ 

Mr.  Smith  takes  this  occasion  also  to  express  his  dissent  from  the 
views  maintained  by  Ribes,  namely,  that  the  formation  of  the  glenoid 
cavity  is  consequent  upon  the  growth  of  the  condyle,  and  that,  were  this 
process  not  formed,  there  would  not  exist  either  a  glenoid  cavity  or  an 
articular  eminence.  It  is  true  that  neither  the  glenoid  cavity  nor  the 
articular  eminence  is  found  in  the  foetus.  Until  the  seventh  month  of 
intrauterine  life  there  exists  at  this  point  of  the  temporal  bone  only  a 
plane  surface,  and  the  glenoid  cavity  with  its  corresponding  eminence  is 
developed  in  proportion  to  the  growth  and  development  of  the  condyle. 
But  Mr.  Smith  justly  observes  that  although  the  development  of  the  con- 
dyle does  precede  that  of  the  glenoid  cavity,  "it  by  no  means  follows  that 
the  formation  of  the  latter  is  due  to  the  pressure  of  the  former."  The 
cavity,  or  rather  the  transverse  eminence  in  front  of  the  plane  surface, 
does  not  exist  in  foetal  life,  because,  owing  to  the  peculiar  form  of  the 
inferior  maxilla  at  this  period,  its  existence  is  not  necessary.  The  ver- 
tical portion  of  the  jaw  (vertical  only  in  the  adult)  is  in  the  foetus  nearly 
in  the  same  line  with  the  axis  of  the  shaft,  and  consequently  when  the 
mouth  is  opened  by  the  action  of  the  muscles,  the  condyles  are  pressed 
upwards  and  backwards  instead  of  upwards  and  forwards,  as  in  the  adult. 
A  displacement  forwards  cannot  therefore  very  well  occur ;  and  the  pro- 
tection of  the  articular  eminences  is  not  required.  As  age  advances  the 
angles  of  the  jaw  increase,  the  portions  upon  which  the  condyles  rest 
become  more  vertical,  and  finally  a  displacement  forwards  would  occur 
whenever  the  mouth  was  well  opened  if  the  articular  eminences  were  not 
present  to  afford  a  sufficient  protection  in  front. 

In  the  case  of  Lacy  the  foetal  condition  of  the  bones  upon  one  side 
remained  during  life,  there  being  neither  cavity  nor  eminence,  and  the 
condyle  itself  being  only  imperfectly  developed;  but  the  angle  of  the 
jaw  had  assumed  the  form  which  belongs  to  the  adult,  and  the  ascending 
ramus  was  vertical,  consequently  the  condyle  became  somewhat  dis- 
placed forwards. 

1  Robert  Smith,  op.  cit.,  p.  288. 
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Chronic  rheumatic  arthritis  is  occasionally  found  in  the  temporo-max- 
illary  articulation  of  old  persons ;  and  it  may  be  important  to  distinguish 
it  from  congenital  dislocation,  with  which,  owing  to  the  absorption  of  the 
articular  eminence,  and  the  consequent  displacement  of  the  condyle,  it 
might  possibly  be  confounded. 

Says  Mr.  Smith  :  "  In  a  majority  of  instances,  this  remarkable  disease 
attacks  those  of  advanced  age,  and  is  symmetrical ;  but  occasionally  it 
occurs  during  the  period  of  adult  life.  In  the  latter  case  it  is  generally 
more  rapid  in  its  progress,  is  accompanied  by  greater  pain,  and  is  more 
liable  to  implicate  the  neck  of  the  condyle,  and  the  ramus  of  the  jaw." 

When  the  condyle  is  implicated  it  becomes  enlarged,  and  can  be  fdt 
beneath  the  zygoma,  in  front  of  the  meatus  externum.  The  lymphatic 
glands  of  this  region  are  sometimes  enlarged,  and  the  progress  of  the 
malady  is  attended  with  a  constant  but  not  generally  severe  pain. 

The  deformity  of  the  face  varies  according  as  one  or  both  articulations 
are  afiFected.  When  the  malady  is  confined  to  one  joint,  the  chin  is 
thrown  slightly  forwards,  but  chiefly  to  the  opposite  side,  and  when  bodi 
are  implicated,  the  chin  is  simply  advanced  so  that  the  teeth  project 
beyond  those  of  the  upper  jaw. 

As  the  disease  progresses,  the  glenoid  cavity  enlarges  by  absorption, 
and  at  length  a  considerable  portion  of  the  whole  of  the  articular  emi- 
nence disappears  and  the  jaw  becomes  gradually  displaced  through  the 
action  of  the  external  pterygoids.  The  disease  does  not  extend  in  the 
temporal  bone  beyond  the  articulating  surface  of  the  glenoid  cavity. 
The  condyle  assumes  a  variety  of  forms,  sometimes  being  greatly  en- 
larged in  all  its  diameters,  while  its  upper  surface  may  be  flattened,  or 
conical.  The  articular  cartilage  disappears;  but  Mr.  Smith  has  never 
yet  found  any  foreign  bodies  in  the  joint,  and  in  only  one  instance  have 
the  surfaces  been  polished  or  eburnated  as  we  often  see  in  examples  <*( 
chronic  rheumatic  arthritis  occurring  in  the  hip,  knee,  and  other  joints. 

The  following  is  an  excellent  summary  of  the  diagnostic  marks  be- 
tween congenital,  accidental,  and  rheumatic  dislocations,  given  by  this 
writer : 

"1.  In  the  congenital  dislocation,  the  mouth  can  be  freely  opened  and 
closed;  in  chronic  rheumatism  these  motions  can  be  performed,  bat 
not  without  uneasiness  to  the  patient,  ^n  uneasiness  which  sometimes 
amounts  to  severe  pain ;  in  dislocations  from  accident,  the  mouth  cannot 
be  closed. 

"  2.  An  involuntary  flow  of  saliva  accompanies  the  accidental  disloca- 
tion alone,  although  in  some  cases  of  chronic  rheumatism  there  is  an 
increased  secretion  of  that  fluid. 

''  3.  In  congenital  dislocation,  the  teeth  of  the  upper  jaw  project  be- 
yond those  of  the  lower;  the  reverse  is  observed  in  accidental  dislocation 
and  in  chronic  rheumatism. 

"4.  In  congenital  dislocation  there  is  no  fulness  in  the  cheek,  such  as 
the  coronoid  process  produces  in  cases  of  accidental  dislocation,  and 
the  condyle  is  not  enlarged,  as  in  some  instances  of  chronic  rheumatic 
arthritis."^ 

»  R.  Smith,  op.  cit.,  p.  202. 
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§  4.  Congenital  Dislocations  of  the  Spine. 

Says  Guerin  of  the  subluxation  occipito-atloidean  there  are  two 
varieties:  "First.  Backwards,  consisting  in  an  exaggerated  flexion  of 
the  head  upon  the  front  of  the  neck  and  chest,  with  a  commencement  of 
sliding  backwards  of  the  occipital  condyles  upon  the  articular  facets  of 
the  atlas.  Here  are  two  examples  in  foetal  anencephalous  monsters. 
Second.  Forwards.  Those  who  follow  my  consultations  can  recollect 
having  seen  last  year  an  infant,  about  two  or  three  months  old,  who 
offered  a  remarkable  example.  The  head  was  exactly  applied  against 
the  posterior  part  of  the  neck,  and  upper  part  of  the  back.  There  was 
probably  a  sliding  of  the  condyles  forwards,  with  elongation  of  the  ante- 
rior ligaments.*'^ 

The  existence  of  the  first  of  these  varieties  has  since  been  denied  by 
Guerin  himself;'  and  it  will  be  noticed  that  he  only  speaks  of  the  second 
as  a  probable  subluxation  forwards.  Neither  of  them  can  therefore  be 
regarded  as  established. 

Guerin  further  remarks  that  he  has  observed  subluxations  in  the  other 
regions  of  the  spinal  column  many  times;  and  he  showed  to  the  Academy 
a  foetus  in  which  the  spine  presented,  besides  the  occipito-atloidean  dis- 
placement, a  series  of  angular  flexions  in  the  antero-posterior  direction, 
with  sliding  of  the  articular  surfaces. 

In  attempting  to  appreciate  the  value  of  Guerin*s  observations  upon 
this  point,  it  must  be  remembered  that  he  regards  all  cases  of  congenital 
torticollis,  and  other  deviations  of  the  spine,  as  examples  of  subluxation ; 
and,  in  some  sense,  I  think  the  theory  of  this  distinguished  surgeon 
may  be  regarded  as  correct.  The  amount  of  articular  displacement 
between  each  of  the  adjacent  vertebrae  may  be  very  inconsiderable  in 
any  such  case,  yet,  however  trivial,  if  it  exceeds  the  limits  of  natural 
motion,  it  may  properly  enough  be  regarded  as  the  commencement  of  a 
dislocation. 

§  5.  Congenital  Dislocations  of  the  Pelvic  Bones. 

Bassius  speaks  of  a  diastasis  or  separation  of  the  sacro-iliac  symphy- 
sis, observed  by  him  in  newly  bom  children,  and  infants;  but,  accord- 
ing to  Malgaigne,  his  account  of  these  cases  is  not  such  as  to  warrant 
any  conclusions  as  to  the  true  nature  of  the  displacements. 

Congenital  exstrophy  of  the  bladder  is  accompanied  always  with  a 
deficiency  of  the  central  and  upper  portions  of  the  pubic  bones,  the 
result  manifestly  of  an  arrest  of  development ;  but  these  cases,  of  which 
I  have  seen  several  examples,  are  not  properly  examples  of  congenital  dis- 
locations, but  only  of  diastases,  the  separated  portions  remaining  in  their 
normal  position  with  reference  to  each  other,  except  that  they  are  not 
prolonged  sufficiently  to  meet  in  the  median  line. 

Guerin  declares,  however,  that  he  has  seen  congenital  displacement, 
or  overriding  of  the  iliac  bone  upon  the  sacrum,  accompanied  with  coxo- 
femoral  dislocation  and  curvature  of  the  spine.     The  same  writer  men- 

1  Guerin,  op.  cit.,  1841,  p.  29.  «  Ibid.,  op.  cit.,  p.  32. 
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tions  an  example,  in  a  foetal  monster,  of  diastasis  of  the  pubic  bones,  and 
of  the  sacro-iliac  symphysis,  accompanied  with  a  turning  out  of  the  pubes 
upon  the  external  face  of  the  ischium.^ 

§  6.  Congenital  Dislocations  of  the  Sternum. 

Seger  alone  has  reported  one  example  of  dislocation  of  the  xiphoid 
cartilage  from  the  sternum. 

A  woman  in  the  fifth  month  of  pregnancy  fell  and  dislocated  her 
shoulder.  Just  four  months  after  this  she  was  brought  to  bed  with  an 
infant,  well  formed,  except  that,  soon  afi^r  it  was  bom,  the  ensiform  car- 
tilage was  observed  to  be  remarkably  movable,  especially  when  the  chill 
hiccoughed,  to  which  it  was  very  subject.  The  cartilage  was  8eparate<l 
from  the  sternum  by  the  breadth  of  the  little  finger.  No  treatment  was 
employed ;  the  cartilage  gradually  became  restored  to  its  place,  and  in 
about  one  year  it  was  firmly  united  to  the  sternum.^ 

§  7.  Congenftal  Dislocations  of  the  Clavicle. 

Malgaigne  says  that  a  congenital  dislocation  at  the  stemo-clavicular 
articulation  has  never  been  observed ;  but  Guerin  declares  that  he  has 
established  the  existence  of  three  varieties,  namely : 

1.  A  dislocation  of  the  sternal  end  of  the  clavicle  inwards  and  forwards: 
this  extremity  of  the  clavicle  lying  in  front  of  the  sternal  fourchette.  In 
illustration  of  which  he  presenteil  to  the  Academy  a  plaster  cast  of  a  girl 
eight  years  old,  in  whom  the  displacement  existed  upon  both  sides. 

2.  Inwards  and  upwards.  Observed  by  him  in  a  girl  eight  years  oM: 
but  which  displacement  took  place  only  when  the  arm  was  move<l,  and 
through  the  contraction  of  the  sterno-cleido-mastoideus  muscle. 

3.  backwards.  Of  which  he  presented  two  examples  in  the  corre- 
spondinff  sides  of  a  foetal  monster. 

Shaw^  reports  a  case  of  congenital  dislocation  of  the  sternal  en<l  of  the 
clavicle  upwards  in  a  girl  two  and  a  half  years  old. 

I  believe  I  have  already  referred  to  Fergusson's  case  of  dislocation  of 
the  sternal  end  of  the  clavicle  forwards,  which  occurred  during  birth. 
The  end  rested  in  front  of  the  sternum,  and  could  be  pushed  into  its 
place  with  great  ease ;  but  when  left  alone  it  immediately  slippe<l  out 
again.  Nothing  was  done  ;  a  new  joint  formed,  and  the  child  after^anls 
possessed  as  much  power  in  the  one  arm  as  in  the  other.* 

Nadaud*  also  met  with  a  dislocation  of  the  sternal  end  forwanls  in  a 
newly  born  child  which  had  been  delivered  rapidly  by  the  breech.  The 
arm  was  immobilized  by  a  sling,  and  the  cure  took  place  without  <le- 
formity. 

Guerin  says  that  he  has  seen  a  dislocation  upwards  and  outwards  at 


Guerin,  (iaz.  Med.,  1851,  p. 
.  Curios., 
Med.  Record,  Aug.  18;    Virchow  und  Hirsb's  Jahre>l»ericht 


^  Seger,  Ephem.  Nat.  Curios.,  1677,  from  Malg.,  op.  cit.,  p.  410. 
'  Shaw,  New  York  j-    '    -^ 
fiir  1877,  p.  338. 

*  Fergusson,  System  of  Surg.,  4th  Amer.  ed.,  18.33,  p.  203. 
6  Nadaud,  Bordeaux  Medical,  1874,  No.  42. 
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the  acromial  end  of  the  clavicle  in  a  foetus  of  three  months.  And  I 
have  mentioned,  in  the  chapter  on  Traumatic  Dislocations  of  the  Bones, 
one  case  seen  by  me  at  the  end  of  the  fourth  week  of  life. 

In  regard  to  the  treatment  of  either  of  these  displacements  of  the 
clavicle,  I  need  only  remark  that  a  reduction  ought  to  be  attempted ; 
and,  if  practicable,  without  much  confinement  to  the  little  patient,  it 
should  be  maintained  until  the  bones  have  become  fixed  in  their  natural 
positions.  It  is  quite  probable  that  this  can  never  be  accomplished,  at 
least  perfectly ;  but  it  will  nevertheless  be  proper  always  to  make  the 
attempt. 

§  8.  Congenital  Dislocations  of  the  Shoulder.     (Upper  End  of  the 

Humerus.) 

Guerin  affirms  that  he  has  established  the  existence  of  three  varieties 
of  congenital  scapulo-humeral  dislocations,  namely : 

1.  Dislocations  of  the  head  of  the  humerus  downwards ;  of  which 
variety  he  presented  to  the  Academy  a  plaster  cast  taken  from  a  boy 
ten  years  old.  The  displacement  existed  in  both  arms,  but  much  more 
pronounced  in  the  right  than  in  the  left  arm.  It  was  due  wholly  to 
paralysis  of  the  muscles  about  the  joint,  and  to  elongation  of  the  capsule. 

2.  Downwards  and  inwards ;  complete  upon  one  side  and  incomplete 
upon  the  other,  in  the  same  person.  The  head  of  each  humerus  was 
applied  against  the  ribs,  and  the  arms  maintained  in  an  abduction  almost 
horizontal,  under  the  influence  of  the  retraction  of  the  deltoid  muscles. 
"  The  same  case,"  Guerin  remarks,  *'has  been  confirmed  by  Roux.'* 

3.  Subluxation  upwards  and  outwards ;  seen  on  both  sides  in  a  foetal 
monster,  which  was  ofiered  to  the  Academy  for  examination ;  and  in  one 
arm  of  a  young  man  fifteen  years  old,  of  which  Guerin  pre8ente<l  a  plaster 
cast.  "  It  is  characterized  by  a  sliding  of  the  head  of  the  humerus  in 
the  direction  indicated ;  this  sliding  being  favored  by  a  corresponding 
displacement  of  the  coracoid  and  acromion  processes."^ 

Malgaigne,  who  regards  '*  all  luxations  in  consequence  of  paralysis  as 
essentially  posterior  to  birth,"  will  not  admit  the  first  example  mentioned 
by  Guerin ;  but,  as  I  stated  before,  the  objections  made  by  Malgaigne 
have  failed  to  convince  me  of  the  propriety  of  rejecting  all  of  this  class 
of  reporteil  examples.  Of  the  second  case,  mentioned  by  Guerin  as 
having  been  confirme<I  by  Roux,  Malgaigne  declares  that  he  has  consulted 
Roux  upon  this  matter,  and  that  he  affirms  that  ^^  he  has  never  seen  a 
congenital  luxation  of  the  shoulder." 

Robert  Smith  has  met  with  but  two  of  the  forms  of  congenital  disloca- 
tion of  the  humerus  described  by  Guerin,  namely,  that  in  which  the 
head  of  the  humerus  is  displaced  forwards,  and  that  in  which  it  is  dis- 
placed backwards.     Of  the  first  variety  he  has  seen  several  examples. 

The  first  was  in  the  person  of  Alexander  Steele,  aet.  29,  who  presented 
both  a  dislocation  of  the  head  of  the  humerus  under  the  coracoid  pro- 
cess of  the  left  scapula,  and  pes  ef|uinus  in  the  foot  of  the  left  leg.  The 
muscles  of  the  arm  and  shoulder  upon  that  side  were  feeble  and  greatly 

'  Guerin.  op.  cil.,  p.  30. 
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atrophied.  The  humerus  was  shortened ;  its  head  being  of  the  natural 
size  and  form,  but  when  the  arm  hung  by  the  side  it  dropped  so  far  from 
its  socket  as  to  permit  the  thumb  to  be  placed  between  the  head  and  the 
acromion  process.  By  pressing  the  humerus  forwards,  the  finger  could 
be  placed  in  the  outer  part  of  the  glenoid  cavity ;  and  although  the  head 
could  be  moved  about  thus  freely,  it  seemed  naturally  to  occupy  only  the 
anterior  half  of  the  glenoid  fossa. 

Robert  Smith's  second  example  of  subcoracoid  congenital  dislocation 
was  presented  in  the  person  of  Mr.  H.,  set.  20,  the  condition  of  whose 
left  shoulder  resembled  almost  precisely  that  oiF  Mr.  Steele.  *'Tbede- 
fonaiity  had  existed  from  his  birth,  but  became  much  more  obvious  and 
striking  as  he*  increased  in  age  and  stature.'* 

In  the  third  example  the  child  had  attained  nearly  the  age  of  one  year 
before  the  condition  of  the  limb  attracted  attention,  which  was  then  ex- 
cited, not  by  the  deformity  of  the  shoulder,  but  by  the  atrophied  condi- 
tion of  the  muscles  of  the  arm.  The  child  had  never  complained  of  pain 
about  the  joint,  nor  had  he  ever  met  with  any  accident.  No  doubt  this 
also  was  an  example  of  paralysis,  and  it  is  not  improbable  that  it  wa^ 
congenital,  but  the  evidence  upon  this  point  is  not  very  conclusive. 
When  seen  by  Mr.  Smith,  he  was  nine  years  old,  the  shoulder  and  arm 
presenting  the  same  appearance  as  in  the  other  cases  mentioned. 

The  fourth  was  also  subcoracoid  and  symmetrical,  the  same  deformity 
existing  in  both  shoulders.  This  was  in  the  person  of  a  female,  a?t.  -1. 
who  had  been  for  many  years  a  patient  in  a  lunatic  asylum,  and  who 
died  of  chronic  inflammation  of  the  meninges  of  the  brain. 

Mr.  Smith,  who  himself  made  the  autopsy,  first  noticed  the  condition 
of  the  left  shoulder.  The  muscles  were  atrophied  ;  the  head  of  the  hu- 
merus could  be  felt  lying  under  the  coracoid  process;  the  elbow  j)rojeite^l 
from  the  side,  but  could  be  readily  brought  into  contact  with  it.  The 
right  shoulder  presented  the  same  appearance,  but  the  deformity  wa< 
somewhat  less,  and  the  head  of  the  humerus  was  not  so  directly  under- 
neath the  coracoid  process. 

From  the  external  appearances  presented  by  the  two  shoulders,  Mr. 
Smith  did  not  doubt  that  these  deviations  from  the  natural  state  of  the 
parts  were  not  the  result  of  violence. 

Proceeding  to  remove  the  soft  parts  upon  the  left  side,  scarcely  any 
trace  was  found  of  a  glenoid  cavity  in  its  natural  situation,  ])ut  ininie- 
diately  underneath  the  coracoid  process,  upon  the  costal  surface  of  the 
scapula,  was  formed  an  oblong  socket  completely  .surrounded  bv  a  caj^ 
sular  ligament,  which  ligament  included  also  that  small  portion  of  tli« 
original  socket  which  remained.  The  head  of  the  humerus  was  chan^ie^l 
in  form,  being  oval,  and  fitted,  in  some  measure,  to  both  the  ohl  and  ne^v 
sockets,  upon  which  it  seemed  to  rest  alternately. 

Upon  the  right  side,  although  the  condition  of  the  bones  was  some- 
what different,  the  characteristic  features  of  the  deformity  were  siniihtr. 

Malgaigne,  who  quotes  Mr.  Smith  as  saying  that  these  tlish)c:iti«.ii- 
must  have  been  congenital,  and  for  no  other  reason  than  ]>ecau?o  ihty 
were  symmetrical,  ha.s  scarcely  done  this  author  justice.  Says  Mr. 
Smith:  ''  Tlie  position  of  the  glenoi<l  c^ivity,  the  remarkable  fonil  of  ihe 
head  of  the  humerus,  the  presence  of  a  perfect  glenoid  ligament,  tlie  a?- 
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sence  of  any  trace  of  disease,  and  the  existence  of  the  deformity  upon 
each  side,  all  indicate  the  original  nature  of  the  malformation." 

The  only  example  of  backward  dislocation  seen  by  Mr.  Smith  was  also 
symmetrical,  and  seems  to  be  equally  well  authenticated.  This  was  in 
the  person  of  a  woman  named  Doyle,  set.  42,  a  lunatic  also,  who  died 
February  8,  1839,  in  Dublin.  She  had  been  a  patient  in  the  lunatic 
asylum  fifteen  years,  and  was  subject  to  severe  epileptic  convulsions, 
which  ultimately  proved  fatal. 

Mr.  Smith  made  the  autopsy  on  the  day  following  her  death.  The 
convolutions  of  the  brain  were  small  and  atrophied,  as  is  frequently 
observed  in  idiots. 

The  two  shoulders  resembled  each  other  so  perfectly,  both  in  external 
appearance  and  in  their  anatomy,  that  Mr.  Smith  has  only  found  it 
necessary  to  describe  particularly  the  condition  of  one. 

The  coracoid  process  was  remarkably  prominent,  but  the  acromion 
was  not  so  prominent  as  in  accidental  dislocations  of  the  shoulder. 
The  head  of  the  humerus  could  be  seen  and  felt  distinctly  moving  with 
the  shaft,  upon  the  dorsal  surface  of  the  scapula.  On  removing  the 
integuments,  muscles,  etc.,  no  trace  of  a  glenoid  cavity  was  found  in  its 
natural  situation ;  but  upon  the  external  surface  of  the  neck  of  the 
scapula  was  a  well-formed  socket,  which  received  the  head  of  the  humerus. 
This  socket  was  covered  with  a  cartilage  of  incrustation,  and  surrounded 
by  a  perfect  capsule.  The  tendon  of  the  biceps  arose  from  the  top  and 
internal  margin  of  the  socket.  The  form  of  the  acromion  process  was 
changed;  the  capsule  smaller  than  natural;  the  head  of  the  humerus 
irregularly  oval,  its  anterior  half  alone  being  in  contact  with  the  glenoid 
cavity ;  the  great  tubercle  natural,  but  the  lesser  was  elongated  and 
curved,  forming  a  process  of  an  inch  in  length,  around  the  base  of  which 
the  tendon  of  the  bicep  muscles  played.* 

Graillard*  relates  the  case  of  a  female  child  whose  left  arm  was  dis- 
covered to  be  deformed  a  few  days  after  birth,  and  the  elbow  separated 
from  the  side.  Later,  the  arm  was  found  to  be  nearly  immovable,  and 
only  at  the  end  of  four  years  was  the  dislocation  recognized;  but  no 
attempt  at  reduction  was  then  made.  When  sixteen  years  old,  she  was 
seen  by  Gaillard,  who  found  the  head  of  the  humerus  in  the  infra- 
spinous  fossa.  The  scapula,  clavicle,  and  arm  were  preternaturally  small ; 
the  forearm,  although  well  developed,  could  not  be  completely  extended 
nor  supinated. 

Despite  these  unfavorable  circumstances,  Gaillard  determined  to  make 
an  attempt  to  accomplish  the  reduction.  Four  times  in  the  space  of  eight 
days  he  submitted  the  arms  to  extension  made  at  right  angles  with  the 
body,  by  means  of  sixteen-pound  weights,  the  extension  being  continued 
from  twenty  to  twenty-five  minutes,  and  occasionally  his  own  exertions 
being  added  to  the  weights.  On  the  fourth  attempt,  the  head  of  the 
bone  was  drawn  gradually  forwards,  and  by  a  rotary  motion  it  was 
finally  made  to  slip  into  its  socket ;  but  became  immediately  displaced. 
The  next  day  Gaillard  reduced  it  anew,  and  retained  it  in  place  one  hour. 

*  Robert  Smith,  op.  cit ,  p.  260. 

«  Gaillard,  M^m.  de  I'Acad.  de  Med.,  1841,  from  Malgaigne,  p.  669. 
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Six  days  later  it  was  again  reduced,  and,  by  the  aid  of  bandages,  per- 
manently retained  in  place.  The  slight  pain  and  swelling  which  followe<l 
soon  disappeared ;  and,  by  the  aid  of  careful  exercise,  at  the  end  of  two 
years  the  arm  had  increased  in  length,  and  the  patient  could  use  the  arm 
and  hand  so  much  better  than  before,  as  to  encourage  a  hope  that  the 
recovery  would  be  complete. 

Aristide  Rodrigue,  of  Holidaysburg,  Penn.,  in  a  letter  to  the  editor  of 
the  American  Journal  of  the  Medical  Sciences^  gives  the  following  brief 
account  of  a  case  of  intrauterine  dislocation  of  the  shoulder,  compli- 
cated with  a  fracture  of  the  forearm : 

"The  woman,  when  about  four  months  gone  with  child,  fell  on  her. 
left  side,  striking  a  board,  and  felt  herself  much  hurt  at  the  time;  at 
the  full  period  she  was  delivered  of  a  full-grown  large  boy  with  the  fol- 
lowing deformity :  dislocation  of  the  humerus  into  the  axilla :  fracture 
of  both  bones  of  the  forearm  of  left  side,  lower  third.  Dislocation  could 
not  be  reduced ;  union  of  the  bones  of  the  forearm  by  ossific  matter  com- 
plete; bones  passing  each  other,  and  hand  at  an  angle  of  about  40°; 
the  child  did  well  otherwise;  now,  four  years  old,  strong  an<l  healthy: 
humerus  has  grown  nearly  apace  with  the  other;  forearm  has  not,  and 
remains  short  and  deformed  as  at  birth ;  the  hand  is  of  the  same  size 
with  that  of  the  sound  side."^ 

I  was  asked  to  examine  the  arm  of  Joseph  Heins,  a?t.  7,  May  12, 
1878,  who  had  a  subspinous  dislocation  of  the  left  humerus.  The  parents 
stated  that  the  birth  of  the  child  was  premature,  and  that  he  was  de- 
livered with  forceps,  and  as  a  head  presentation.  On  the  following  day 
a  swelling  was  noticed  over  the  shoulder.  On  examination  I  foun^l  the 
head  of  the  humerus  resting  upon  the  dorsum  of  the  scapula  below  the 
spine.  The  scapula  is  smaller  than  the  opposite  scapula,  and  the  arm  is 
one  and  a  half  inches  shorter  than  the  other.  The  coracoid  pr(K'i*ss  i> 
very  prominent,  and  the  humerus  somewhat  rotated  inwards.  He  uses 
the  arm  nearly  as  well  as  the  other,  and  in  this  respect  it  is  yearly  im- 
proving. 

It  is  difficult  to  say  positively  whether  this  was  strictly  a  congenital 
displacement,  or  whether  it  was  caused  by  some  violence  €»mploye<l  in  the 
act  of  delivery. 

Jenni^  has  recorded  an  example  of  congenital  dislocation  into  the 
axilla  of  the  left  arm  in  a  girl  six  years  old.  The  chiltl  at  birth  «Kru- 
pied  a  position  across  the  pelvis,  demanding  the  intervention  of  the 
accoucheur.  From  the  time  of  birth  the  arm  hung  inert  beside  the 
body.  Both  the  left  arm  and  forearm  were  somewhat  smaller  in  diameter 
and  shorter  than  the  same  portions  of  the  right.  Jenni  reduce*!  the  dis- 
location ten  times  in  succession,  but  it  was  as  often  reproduced.  He 
then  applied  a  plaster  dressing  and  left  it  on  fifteen  weeks,  when  ho  sul>- 
stituted  a  roller  bandage,  which  was  permitted  to  remain  some  time,  after 
which  the  dislocation  was  not  reproduced. 

Kiister,^  in  a  case  of  double  congenital  dislocation  seen  in  a  chihl  «»ne 
year  old,  and  whose  anns  were  seriously  maimed  in  conse<{uence,  yv^y 

1  Rcdriicuc,  loc.  cit.,  Jan.  18")4,  p.  272. 

'^  Jonni,  C(»rro.<p.  Blatt  fiir  Schweiz.  Aerzte,  No.  19,  p.  580,  ler,  Oct.  1871*. 

'  Kii>ter,  Berliner  Klin.  AVi-chenschrift,  No.  1,  p.  9,  C  janv.  1879. 
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posed  to  open  the  articulation  and  restore  the  bone  to  place.     We  are 
not  informed  whether  he  carried  his  intention  into  efiFect. 

§  9.  Congenital  Dislocations  of  the  Radius  and  XJlna  Backwards. 

It  is  not  uncommon  to  !neet  with  examples  of  a  slight  subluxation 
backwards  of  these  bones  in  feeble  and  newly  bom  infants;  which  con- 
dition is  probably  due  to  a  relaxation  and  elongation  of  the  capsule.  It 
is  characterized  by  a  preternatural  mobility  of  the  joint,  and  especially 
by  the  circumstance  that  the  limb  is  capable  of  abnormal  extension,  or 
flexion  backwards,  as  it  is  sometimes  called.  Guerin  has  seen  this  con- 
dition more  advanced,  the  bones  of  the  forearm  having  actually  overlapped 
somewhat  upon  the  lower  end  of  the  humerus,  so  that  the  articular 
surface  of  this  latter  presented  itself  in  the  fold  of  the  elbow.  This  was 
especially  observed  in  a  girl  of  fourteen  and  a  boy  of  thirteen  years,  and 
also  in  the  two  arms  of  a  foetal  monster.* 

Chaussier  relates  that  a  young  woman,  at  the  commencement  of  the 
ninth  month  of  pregnancy,  perceived  suddenly  movements  of  the  foetus 
so  violent  that  she  almost  lost  her  consciousness.  These  movements  were 
repeated  three  times  in  the  space  of  six  minutes,  after  which  everything 
returned  to  its  natural  order,  and  the  accouchement  took  place  naturally 
and  at  the  usual  term.  The  infant  was  pale  and  feeble,  and  presented  a 
complete  backward  dislocation  of  the  radius  and  ulna.' 

§  10.  Congenital  Dislocations  of  the  Head  of  the  Radius. 

Examples  of  this  dislocation  have  been  reported  by  Dupuytren,  Cru- 
veilhier,  Sandiforte,  Adams,  Dubois,  Verneuil,  Deville,  Robert  Smith, 
Guerin,  and  Hay  em,  most  of  which  were  in  the  direction  backwards, 
some  outwards,  but  only  one  of  them  forwards ;  some  were  double,  the 
same  deformity  being  presented  in  both  arms,  and  others  were  single. 
In  a  few  examples  the  dislocations  were  complicated  with  a  consolidation 
of  the  radius  to  the  ulna,  and  in  others  with  a  deficiency  of  the  ulna  or 
with  some  deformity  indicating  its  congenital  origin. 

Of  the  symmetrical  or  double  dislocation  backwards  Dupuytren  fur- 
nishes the  following  example,  presented  to  him  in  1830,  by  M.  Loir: 

"  The  abnormal  position  which  the  head  of  either  radius  had  assumed 
was  at  the  back  part  of  the  lower  extremity  of  the  humerus,  beyond 
which  it  extended  for  the  space  of  at  least  an  inch.  This  disposition  of 
parts  was  absolutely  identical  on  the  two  sides,  and  had  all  the  characters 
of  a  congenital  afiFection."* 

In  January,  1866,  John  Fitzmorris,  aet.  19,  was  admitted  to  the  Bel- 
levue  Hospital,  laboring  under  a  general  scrofulous  cachexy,  in  whose 
person  I  found  a  congenital  dislocation  of  the  heads  of  both  radii,  out- 
wards. The  dislocations  are  complete.  The  ulna  are  in  place  and  of 
natural  form,  but  their  articulations  at  the  wrist  are  loose.  The  same 
remark  applies  to  all  other  joints  in  the  body.     The  power  of  pronation 

*  Guerin.  op.  cit.,  p.  31. 

*  Chaussier,  fn)ni  Malgaigne,  op.  cit.,  t.  ii.  p.  268. 
'  Dupuytren,  Injuries  and  Dis.  of  Bones,  p.  117. 
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and  supination  is  unimpaired,  as  Veil,  also,  as  the  power  of  flexion  and 
extension. 

In  the  example  of  outward  dislocation  mentioned  by  Deville,  there 
was  an  almost  complete  absence  of  the  ulna,  the  head  of  the  radius 
mounting  upwards  more  than  three  centimetres  above  the  level  of  the 
articulation.^ 

Guerin,  who  has  described  an  example  of  a  forward  dislocation,  says  it 
was  observed  by  him  in  a  girl  of  seven  years,  and  that  it  was  symme- 
trical. The  two  radii  lay  in  front  of  the  humeri,  near  the  coronary 
fossettes.^  Hayem*  has  also  reported  an  example  of  double  forwari 
dislocation,  which  he  believed  to  be  congenital. 

§  11.  Congenital  Dislocations  of  the  Wrist 

Guerin  thinks  he  has  seen  three  forms  of  congenital  dislocation  of  the 
wrist.  First,  a  dislocation  for^vard8,  characterized  by  a  sliding  of  the 
wrist  before  the  bones  of  the  forearm,  and  by  the  projection  posteriorly 
of  the  lower  ends  of  the  radius  and  ulna ;  seen  in  an  infant  of  sii 
months,  and  in  two  adults.  Second,  backwards  and  upwards;  se«i 
in  a  child  of  six  years,  and  accompanied  with  an  incomplete  paralysb 
of  all  the  muscles  of  the  forearm  and  hand.  Third,  backwards  and 
outwards ;  in  a  girl  of  fourteen  years,  accompanied  with  incomplete 
paralysis.* 

Guerin  has  also  seen  three  examples  of  dislocation  outwards  in  foetal 
monsters,  and  one  of  dislocation  inwards,  as  the  result  of  arrest  of 
development. 

Robert  Smith  believes  that  the  case  of  simple  dislocation  of  the  wrist 
or  of  the  carpus  forwards,  mentioned  by  Cruveilhier  in  his  Anatomit 
PatJwIogique,  was  an  example  of  congenital  dislocation ;  and  he  relates 
two  other  cases  equally  remarkable  which  came  under  his  own  obsena- 
tion.  One  was  in  the  person  of  Deborah  O'Neil,  a  lunatic  and  epileptic, 
who  died  when  thirty-six  years  old.  Both  upper  extremities  were  de- 
formed from  birth;  the  right  presenting  an  example  of  dislocation  of 
the  carpus  forwards,  and  the  left  of  dislocation  of  the  carpus  backwards. 
The  dissection  showed  that  there  had  been  an  arrest  of  development, 
especially  in  the  bones  of  the  forearm  and  carpus.  The  second  was  in 
the  person  of  a  young  woman  who  died  of  phthisis  in  the  Richmond 
Hospital ;  the  right  wrist  presenting  an  example  of  congenital  disl<K*a- 
tion  of  the  carpus  forwards  from  arrest  of  development  also.* 

Marrigues  describes  a  very  singular  congenital  displacement  which  he 
found  upon  a  newly  born  infant.  The  radius  and  ulna  were  widely  >ef«a- 
rated  below,  and  in  the  interspace  was  lodged  the  whole  of  the  first  range 
of  the  carpal  bones;  the  hand  being  strongly  turned  inwards.* 

1  Deville,  Bulletin  de  la  Soc.  Anat.,  1849,  p.  153. 

^  (Juerin.  op.  cit.,  p.  31. 

»  Ilayem,  Bull.  Soc.  Anat.  de  Paris,  1864,  p.  66. 

*  Gu^»rin,  p.  717.  ^  K.  Smith,  op.  cit.,  pp.  238,  251. 

^  Marriixues,  Malgaignc,  from  Journ.  de  Med.,  t.  ii.  p.  31,  1775. 
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§  12.  Congenital  Dislocations  of  the  Fingers. 

Chaussier  found  in  a  foetus  the  last  three  fingers  of  the  left  hand  dis- 
located at  the  metacarpo-phalangeal  articulation.  The  thighs,  knees,  and 
feet  were  also  dislocated.^ 

A.  Berard  speaks  of  an  incurvation  backwards  of  the  last  two  pha- 
langes of  the  fingers  as  having  been  occasionally  seen  in  newly  born 
children  of  the  female  sex  ;  and  Malgaigne  adds  that  he  has  himself  seen 
a  woman  who  had,  from  birth,  all  the  p/ialangettea  carried  backwards  to 
an  angle  of  135°,  leaving  the  heads  of  the  phalanges  proje.cting  forwards 
under  the  skin.- 

Robert  has  seen,  in  a  girl  six  years  old,  a  congenital  lateral  dislocation 
of  the  phalangette  of  the  index  finger,  which  was  inclined  outwards  at 
an  obtuse  angle.  The  external  condyle  of  the  lower  extremity  of  the 
proximal  phalanx  was  slightly  atrophied,  and  the  internal  presented  a 
corresponding  projection.  Robert  cut  the  internal  lateral  ligament  by  a 
subcutaneous  incision,  but  without  any  favorable  result.^ 

§  13.  Congenital  Dislocations  of  the  Hip. 

Dupuytren  thought  that  double  dislocations  of  the  hip-joint,  as  con- 
genital accidents,  were  more  common  than  single  dislocations,  but  in  the 
experience  of  Pravaz  the  rule  has  been  reversed,  he  having  met  with  but 
four  double  dislocations  in  a  total  of  nineteen. 

They  have  been  noticed  much  oftener  in  females  than  in  males.  Of 
forty-five  examples  mentioned  by  Dupuytren  and  Pravaz,  only  seven  or 
eight  were  males. 

The  following  table,  constructed  by  Poinsot  from  statistics  gathered 
by  Drachmann,  Pravaz,  and  Kronlein,  respectively,  ought  to  be  accepted 
as  conclusive  evidence  that  unilateral  dislocations  are  more  frequent  than 
bilateral,  and  that  these  deformities  are  much  more  frequent  in  females 
than  in  males ;  while  as  regards  its  occurrence  in  the  right  or  left  limb, 
no  marked  preference  exists  for  either. 


Observations. 

1    Limits  of 
observation. 

i 

Males.  Females. 

1 

Unilateral. 

Bilateral. 

Left. 

jRigbt. 

V 

A.  Ct.  Drachmann  (77),   . 
Pravaz  (107),     .     .     .     . 
Kr«»nlein  (90),    .     .     .     . 

i  1865-1880 
1863-1878 
1875-1880 

10  67 

11  06 
14           76 

24 
27 
32 

1     24     1 
22     , 

5 

29 
51 
31 

85     ,    239 
274 

83 

75 
163 

5 

111 

Congenital  dislocations  of  the  femur  may  be  complete  or  incomplete. 
Of  the  complete  dislocations,  four  varieties  have  been  noticed. 

*  Chaussier,  Malgaigne,  op.  cit,  t  ii.  p.  751. 

*  Benird,  Malgaigne,  op.  cit ,  p.  773. 

'  Robert,  from  Malgaigne,  op.  cit.,  p.  773. 
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Upwards  and  backwards,  upon  the  dorsum  ilii.  This  variety  is  by  far 
the  most  common. 

Upwards  and  forwards ;  the  head  of  the  femur  resting  upon  the  emi- 
nentia  ilio-pectinea. 

Downwards  and  forwards  into  the  foramen  thyroideum ;  of  which 
variety  Chaussier  alone  mentions  one  example ;  but  Delpeeh  found  in  an 
infant,  born  paralytic,  the  head  of  the  femur  lodged  habitually  near  the 
foramen  thyroideum. 

Directly  upwards ;  seen  by  Guerin,  Pravaz,  and  others ;  the  head  of 
the  femur  being  placed  immediately  without  the  anterior  inferior  spinous 
process  of  the  ilium. 

Guerin  has  observed,  moreover,  a  single  variety  of  subluxation ;  char- 
acterized by  the  incomplete  displaeement  of  the  head  of  the  femur  in  the 
direction  upwards  and  backwards,  so  that  it  rested  upon  the  edge  of  the 
cotyloid  cavity  :  "  observed  often  in  newly  bom  children,  and  with  those 
in  whom  the  muscular  dislocations  are  effected  spontaneouslv  after 
birth.'' 

Through  the  courtesy  of  Dr.  Davis,  of  this  city,  I  was  permitte<L  in 
March,  1865,  to  see  a  child,  the  daughter  of  a  gentleman  residing  in 
Victor,  Monroe  Co.,  N.  Y.,  who  was  bom  in*  1860,  with  dislocjition  of 
both  knees  and  botli  hip-joints.  The  legs  at  the  time  of  birth  were 
doubled  forwards  upon  the  thighs,  the  heads  of  the  tibias  resting  uj>on 
the  front  of  the  femurs,  one  inch  above  the  condyles,  the  thighs  being^at 
right  angles  with  the  body  and  the  feet  touching  the  abdomen.  The 
knees  were  drawn  closely  together.  The  dislocation  of  the  heads  of  the 
femurs  was  not  at  this  time  recognized.  By  constant  pressure  Dr.  J.  B. 
Palmer  had  succeeded,  at  the  end  of  one  year,  in  restoring  the  legs  to 
position,  the  thighs  remaining  flexed ;  but  when  two  years  old  she  began 
to  walk,  with  her  body  bent  forwards.  The  displacement  of  the  hip- 
bones was  then  first  discovered.  When  four  years  old  the  sjirtorius  an«i 
tensor  vagi  me  femoris  were  severed,  but  with  very  little  benefit.  At  the 
time  of  my  examination  she  was  five  years  old.  The  thighs  wen?  still 
flexed  and  adducted ;  by  pressure  upon  the  knees  the  femurs  could  lie 
slid  upwards  and  backwards  upon  the  ilium  one  inch  ;  on  rotating  the 
femurs  the  trochanters  were  observed  to  move  upon  a  very  short  radium, 
indicating  the  entire  absence  of  head  and  neck.  She  walke<l  with  the 
gait  peculiar  to  these  conditions. 

Both  Delpeeh  and  Guerin  have  ctilled  attention  to  two  varieties  of  what 
the  latter  terms  pseudo-luxations ;  of  which  the  first  simulates  a  dish)oa- 
tion  upwards  and  backwards,  and  the  second  a  dislocation  downwanls  and 
forwards.  In  these  examples,  the  extreme  adduction  or  abduction  of  the 
thighs  might  lead  to  a  belief  that  the  bones  were  dislocated,  when  in  fi«<'t 
the  abnormal  position  of  the  limbs  is  due  only  to  muscular  contraction, 
without  actual  articular  displacement. 

In  the  remarks  which  f(dlow  I  shall  have  special  reference  to  that 
form  of  c(»ngenital  dislocations  of  the  femur  in  which  the  head  of  thelK>ne 
rests  upon  the  dorsum  ilii,  as  being  that  which  will  be  presenteil  in  a  vik^t 
majority  of  cases,  and  which,  characterized  by  the  same  general  plieno 
mena,  may  be  regarded  as  typical  of  all  the  others. 

Si/mtomatolof/t/. — First.   When  the  dislocation  is  double. 
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In  these  exainples  the  deformity  is  often  found  to  be  absolutely  sym- 
metrical ;  the  opposite  limbs  being  of  precisely  the  same  length,  and  in 
the  same  relative  positions  ;  a  circumstance  which,  when  it  exists,  may 
render  the  diagnosis  more  diflScult,  or  may  cause  it  to  be  for  a  long  time 
entirely  overlooked.  It  is  in  such  cases  especially  that  the  deformity  is 
not  usually  discovered  until  the  child  begins  to  walk. 

The  first  circumstance  which  would  naturally  arrest  our  attention,  if 
the  person  who  is  the  subject  of  this  double  dislocation  is  stripped  and 
placed  erect  before  us,  is  the  great  apparent  length  of  the  arms  and  of 
the  body  in  comparison  with  the  lower  extremities.  We  may  next  ob- 
serve that  the  great  trochanters  are  carried  upwards  and  backwards,  so 
as  to  make  a  remakable  projection  in  this  direction ;  the  lumbar  portion 
of  the  spinal  column  is  thrown  very  much  forwards  and  the  dorsal  portion 
backwards.  The  thighs  incline  inwards,  so  as  almost  to  cross  each  other ; 
the  whole  of  the  lower  extremities  are  imperfectly  developed  and  feeble; 
the  toes  are  generally  pointed  directly  forwards,  or  they  may  be  noticed 
to  turn  inwards. 

When  the  person  stands,  and  his  limbs  are  not  in  motion,  the  heel  is 
usually  brought  down  fairly  to  the  floor ;  but  in  walking,  and  especially 
in  the  attempt  to  run,  he  touches  only  the  balls  and  toes  of  his  feet. 
'"  When  they  are  about  to  walk,"  says  Pravaz,  "  we  see  them  lift  them- 
selves upon  the  points  of  the  feet,  to  incline  the  superior  part  of  the  trunk 
toward  the  member  which  is  about  to  support  the  weight  of  the  body,  and 
to  lift  the  other  from  the  ground  with  an  effort,  in  order  to  carry  it  for- 
wards. At  this  moment  one  of  the  trochanters,  that  which  corresponds 
to  the  column  of  sustentation,  appears  to  approach  the  iliac  crest  more 
nearly  than  when  the  patient  is  standing  upon  his  two  feet."  In  conse- 
quence of  which  mobility  of  the  thigh-bones,  the  patient  assumes  a  pe- 
culiar waddling  gait,  which  is  not  only  ungracefiil,  but  exceedingly 
fatiguing. 

The  diflSculty  of  progression  is,  however,  very  variable  in  different 
persons.  Sometimes  the  patient  requires  no  aid  whatever,  and  at  other 
times  he  cannot  walk  without  assistance.  Generally  it  increases  with 
age.  It  is  especially  deserving  of  notice  that  in  rapid  progression  the 
mobility  of  the  heads  of  the  femurs  is  appreciably  less  than  in  slow 
progression,  which  is  explained  by  the  more  constant  and  vigorous  con- 
traction of  the  muscles  about  the  joint,  when  the  motions  of  the  limb 
are  rapid. 

In  the  recumbent  posture,  the  thighs  may  be  drawn  dowm  easily  to 
almost  their  natural  positions.  The  only  exception  to  this  rule,  accord- 
ing to  Camochan,  "  is  when  the  head  of  the  femur  has  escaped  from  the 
natural  capsule  in  which  it  was  originally  inclosed,  and  a  new  socket  has 
been  forme<l  upon  the  dorsum  of  the  ilium." 

Abduction  is  performed  with  difficulty  ;  adduction  and  rotation,  espe- 
cially inwards,  being  less  restricted.  ' 

Second.  When  the  dislocation  is  only  upon  one  side. 

In  these  cases  the  symptoms  are  essentially  the  same  as  in  the  double 
dislocation ;  with  only  such  slight  differences  and  peculiarities  as  would 
naturally  suggest  themselves  to  the  surgeon,  and  which  will  not,  there- 
fore, demand  from  me  a  special  consideration. 
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Pnthohfjif. — TLo  ljea«l  of  the  femur 


is 


tlvt 


ck  als 


idei 


lonn  and  consistence 

in  its  size,  form,  direction,  etc;  at  other  times  the  head  is  absent  alt<h 

*j;ether,  ami  with  it  a  considerable  portion  of  the  whole  of  the  neck  hu 

disa|ipeared. 

The  pelvic  bones  are  usiuilly  more  or  less  Jefonned.     Tli-  '  iIqio 

may  be  entirely  deficient,  or  it  may  present  itself  a^  Ati   im  '•iht 

jirntubenince,  without    cartilage,  fibro-e<'irtilage,  or    ligametitj^      ^tm^ 
times  it  exists  a^  an  oval  or  triangular  cavity,  wliicb  is  exponde^l  «t  lU 
^^uperior  and  posterior  margin  into  a  distinct  fossa,  where  the  he*i4  of  Ae 
femur,  descending  from  the  dorsum  ilii,  occasionally  rests.      A  nirwrBvitfj 
is  fonned  usually  upon  the  side  of  the  pelvis,  which  is  shitlhiw  and  witi 
out  an  elevated  margin,  or  it   may  be  deeper,  and  more  o^t  ti  iti 

construction  by  the  aildition  of  an  osseous  border.     In    eiti  .  liit 

new  socket  is  often  lined  with  a  true  f>enosteum  and  synovial  ineinbraii«;J 
but  not  unfrequeutly  it  is  unprotected  by  any  soft  tissue^  the  surface  beio 
hard  and  polislted  like  ivory. 

The  head  of  the  femur,  having  escaped  from  its  original  capsule 
through  a  button-iiko  opening,  rests  in  this  socket  cnnstantJy.  In  fXT 
other  exumples  the  head  of  the  femur  remains  within  Ms  e^ pilule,  and  marl 
be  observed  to  play  backwards  and  forwards  between  the  two  s'xket!':! 
or  the  head  and  neck  being  absorbed,  and  the  capsule  remaining  entir8»| 
the  latter  is  converted  into  a  long  narrow  sac,  somewhat  contiucteil  inl 
its  centre;  or  finally  into  a  firm  ligamentous  cord,  which  being  Jiitache 
to  the  stunted  upper  extremity  of  the  femur,  limits   its  nv  nj 

flirectiou  of  the  crest  of  the  ilium.     In  this  case  no  new  sock 

A  portion  of  the  pelvi-femoral  muscle*s  are  contracted,  in  cx>nse<]iience 
of  an  approximation  of  their  points  of  origin  and  insertion,  and  rcmaiQ* 
ing  in  a  state  of  comparative,  if  not  absolute,  inertia,  they  become  nil 
phiecb  or  pass  into  a  condition  of  fatty  degeneration  ;  while  of  *  -<  Ics 

in  coni^et|uence  of  the  increased  labor  which  they  have  to  perl  ^rae 

hypertropiiied,  or  degenerute  into  a  fibrous  tissue. 

Treatment. — Says  Dupuytren;  **  Of  what  possible  utility  can  it  be  Id 
practise  extension  of  the  lower  extremities  in  these  cases,  even  supposing 
the  limbs  could  be  thus  brought  to  their  natui*al  length?  I»  it  not  ei 
dent  that  the  head  of  the  femur,  finding  no  cavity  fitted  to  receive  aix 
hold  it,  would,  when  abandoned  to  itself,  resume  its  foi-mer  abnorma 
position  'i  There  is  something  more  rational  and  feasible  in  a4lopting  a 
palliative  course  of  treattnent.  When  we  call  to  mind  the  natural  prone- 
ness  wliicb  the  heads  of  thigli-bones  have  to  ascend  to  the  external  iliar 
fossae,  and  that  this  tendency  is  partly  due  to  tlie  superincumbent  weight 
of  the  body,  and  in  part  to  muscular  action,  a  just  con  .  may  i«e 

formed  of  the  indicjitions  on  which  the  employment  of  e  rem^ 

dies  should  be  founded.  Tlie  object  should  be  to  relieve  the  lower  limh* 
of  the  ^superincumbent  weight  on  -the  one  hand,  and  on  tlie  other  U> 
moderate  the  muscular  action.  Both  of  these  indications  nre  tn  pirf 
fulfilled  by  repose ;  and  the  attitude  most  conducive  to  this  effect  is  U»f 
sitting  posture,  in  which  the  weight  of  the  upper  part  of  tlie  liorly  i*  niA 
transmitted  to  the  lower  extremities,  but  in  centred  in  the  tn' 
the  ischia.     Therefore,  hi  boring  persons  afflicted  with  this  inbr 
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be  recommended  to  adopt  a  sedentary  occupation,  as  a  calling  which  re- 
quires much  standing  and  walking  about  would  dangerously  aggravate 
their  deformity.  Yet  one  would  scarcely  be  willing  to  condemn  such 
individuals  to  perpetual  repose ;  and  to  avoid  this  it  is  necessary  to  dis- 
cover some  means  for  diminishing  the  inconveniences  which  attend  the 
upright  posture,  the  act  of  walking  and  other  exercises.  Experience 
has  taught  me  hitherto  but  two  methods  of  obtaining  this  important  ob- 
ject :  the  first  consists  in  the  daily  employment  of  a  perfectly  cold  bath, 
in  which  all  the  body  should  be  immersed  for  the  space  of  three  or  four 
minutes,  the  head  being  protected  by  an  oiled-silk  cap ;  the  water  may 
be  fresh  or  salt ;  and  the  only  precautions  necessary  to  take  are  to  avoid 
bathing  when  the  body  is  in  a  state  of  perspiration,  or  when  the  cata- 
menial  discharge  is  present.  These  baths  have  a  local,  as  well  as  general, 
tonic  effect.  The  second  method  consists  in  the  constant  use,  at  least 
during  the  day,  of  a  belt,  which  embraces  the  pelvis,  fitting  closely  over 
the  great  trochanters,  and  keeping  them  at  a  constant  height,  so  as  to 
bind  the  parts  together,  and  prevent  that  continual  unsteadiness  of  the 
body  which  results  from  the  loose  connections  of  the  heads  of  the  thigh- 
bones. For  the  proper  fulfilment  of  these  indications,  certain  precau- 
tions are  necessary  in  the  construction  of  this  cincture;  in  the  first 
place,  it  should  occupy  the  narrow  interval  between  the  crest  of  the  ilium 
and  great  trochanters,  completely  filling  this  space,  and  therefore  being 
about  three  or  four  fingers'  breadth,  according  to  the  age  and  size  of  the 
patient.  It  should  further  be  well  padded  with  wool  or  cotton,  and  cov- 
ered with  doeskin,  so  that  it  may  not  abrade  the  parts  to  which  it  is 
applied ;  and  there  should  be  a  piece  let  in  on  either  side,  so  as  to  receive 
and  support  the  trochanters  without  entirely  covering  them  ;  it  should  be 
buckled  behind,  and  padded  straps  be  carried  under  the  thigh,  and  across 
the  tuberosity  of  the  ischium,  on  either  side,  to  prevent  the  zone  from 
slipping  up.  I  do  not  mean  to  assert  that  I  have  ever  succeeded  in  com- 
pletely getting  rid  of  the  inconveniences  of  congenital  dislocations  of  the 
thigh-bones,  but  I  have  prevented  their  increasing,  and  have  rendered 
supportable  what  I  could  not  cure.  The  testimony  of  some  patients  to 
the  value  of  this  treatment  has  been  of  a  most  unequivocal  character ; 
for  being  worried  by  the  pressure  of  the  belt,  they  have  laid  it  aside,  but 
have  speedily  restored  it  again,  as  they  found  that  without  it  they  had 
neither  a  sense  of  firmness  in  the  hip,  nor  confidence  in  walking." 

In  relation  to  which  opinions  the  same  excellent  writer  subsequently 
made  the  following  candid  admission  :  ''  I  at  first  thought  that  no  benefit 
would  be  derived  in  these  cases  from  the  employment  of  continual  trac- 
tion on  the  lower  extremities,  for  reasons  already  stated ;  but  the  experi- 
ments of  MM.  Lafond  and  Duval  tend  to  throw  some  doubt  on  the 
correctness  of  this  conclusion.  These  distinguished  practitioners  tested 
the  influence  of  extension,  in  their  orthopaedic  institution,on  a  child  eight 
or  nine  years  of  age,  who  was  the  subject  of  double  congenital  disloca- 
tion of  the  hip ;  after  the  uninternipted  employment  of  this  treatment 
for  some  weeks,  I  satisfied  myself  that  the  limbs  had  resumed  their 
natural  length  and  direction ;  but  I  was  not  a  little  astonished  to  find 
that,  after  extension  had  been  persisted  in  for  three  or  four  months  con- 
tinuously, the  greater  part  of  the  beneficial  results  remained  for  several 
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weeks  utKlhuinislieiL  It  would  be  i<ile,  it  is  true,  to  ::■ 
Bihgle  case:  Ijut  us  an  isolated  example  of  the  utility  i' 
interc^tiii;!,  and  it  inny  be  tbe  foreniuner  of  more  important  rc^uh*^ 

Since  wliich  time  Humbert  and  JacM|ui6r,  who,  as  well  as  Lhi ml 
Lafond,  confined  themselves  to  the  treatment  of  deformities,  vham 
have  met  with  equal  success  in  the  manafjemeiit  of  these  car^e^  l>y  eJcti 
sion  alone;    and,  still  more  lately,  Giierin,  of   Paris,   and  Pmvax, 
Lyons,  by  the  adoption  of  the  same  general  principle  more  or  lest*  m<n 
fie<l,  have  added  new  trinnqihs,  and  greatly  enlarged  its  uppliattion. 

The  means  recommended  and  practised  by  Guerin  are:  first, 
paratory  extension  destined  to  elongate  the  muscles  jis  much  as  ■ 
second,  subcutaneous  section  of  the  muscles  which  mechanical 
has  not  sufficiently  elon^^ated  ;  third,  extension  of  the  li 
even,  if  extension  does  not  suflice,  their  subcutaneous  se« 
manoeuvres  destined  to  effect  reduction  ;  fifth,  treatment  designtHi  u\  lnm 
solidate  the  reduction,  and  consisting  in  the  application  of  the  appantiL 
proper  to  maintain  the  extension  and  separation  of  the  divided  t&s»tit«,| 
and  to  retain  the  head  of  the  femur  in  its  place;  finally,  in  the  gmdail 
execution  of  movements  jiroper  to  complete  the  coaptation  of  the  fur- 
faces,  and  to  establish,  little  by  little,  the  physiological  movomentj^  of  ili  " 
joint. 

(Jther  surgeons  have  confined  their  efforts  to  the  reductiou  of  the  di* 
locatirm,  and  they  have,  consetjuently,  abandoned  all  those  cii8es  in  whic 
owing  to  the  complete  absence  of  the  natural  socket,  or  to  the  wjuil « 
sufficient  mobility  in  the  limb,  the  reduction  was  deemed  iinpossihle;  U 
Guerin  has  gone  a  step  farther,  and  has  fsought  to  establish  a  nc^  sock* 
upon  some  ] joint  of  the  pelvic  bones  as  near  as  possible  to  its  niilur 
articular  fussa.  ''  The  means  wliich  I  adopt,'*  says  Guerin,  *•  are  ha 
upon  a  recognition  of  the  processes  which  nature  employg  for  the  attain 
ment  of  the  same  purpose,  and  of  which  mine  are  but  an  imitation, 
have  shown  that  the  essential  condition  of  the  formation  of  ariitiei: 
cavities  is  perforation  of  the  articular  capsule,  and  the  placing  in  cmi-l 
tact  of  the  luxated  extremity  with  an  osseous  surface,  and  that  the 
dition  of  the  maintenance  of  this  abnormal  rapport  is  the  intitnat^  atl 
herence  of  the  borders  of  the  rent  with  the  circumference  of  the  ne 
cavity.  Now  it  appeared  to  me  that  art  could  realize,  in  all  points^  tb 
conditions  which  preside  at  the  spontaneous  formation  of  artificial  joint 
To  tliis  end  I  commenec  liy  practising  under  the  skin,  and  at  the  }K>iul 
corresponding  to  that  where  it  is  most  convenient  to  fix  the  hixaie^l  eX 
tremity,  scarifications  of  the  capsule,  down  to  the  bone  to  which  it  il 
attacheiL  By  this  means  the  dislocated  extremity  is  place^l  in  imnitdtal( 
contact  with  the  bony  surftKC  upon  which  it  repose^i.  It  uial.  • 
this  point  a  beginning;  of  the  work  of  organization  re-^nltin*^^ 
adhesion  and  fusion  of  the  scarified  point.s  with  the  eon 
of  this  surface.  Then,  in  order  tu  circumscribe  and  imjn  i^ 
extremity,  in  this  place  of  election,  I  practise  all  about  deep 
tions,  which  tend  to  excite  the  same  work  of  organimtion  and  u*  < 

*  Dupuytren,  op.  cit*,  pp.  17*i-lT9. 
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lish  fibro-cellular  adhesions  between  the  incised  borders  of  the  capsule 
and  the  contiguous  bony  surfaces. 

"Finally,  when  the  fibro-cellular  adhesions  are  supposed  to  be  suflS- 
ciently  solid  to  resist  the  movements  of  the  new  articulation,  I  provoke, 
little  by  little,  the  development  of  the  cavity  destined  to  embrace  the 
luxated  extremity  by  the  means  which  nature  herself  employs  in  analo- 
gous circumstances;  that  is  to  say,  by  circumscribed  and  frequent  move- 
ments of  this  articulation."^ 

The  treatment  ought  to  be  commenced  as  early  as  possible,  no  exam- 
ples of  success  having  been  recorded  in  persons  over  fifteen  years  of  age ; 
while  the  youngest  child  whose  treatment  is  reported  as  successful  was 
three  years  of  age. 

For  the  purposes  of  making  the  requisite  extension,  and  of  maintaining 
the  bone  in  place,  Pravaz  (who  does  not,  however,  adopt  Guerin's  prac- 
tice of  establishing  for  the  head  of  the  bone  a  new  socket,  but  only  seeks 
to  reduce  and  maintain  it  in  its  old  socket)  has  invented  several  forms  of 
apparatus  adapted  to  the  different  stages  of  progress  in  the  treatment. 
Heine,  of  Cannstadt,  Guerin,  and  others,  have  also  suggested  special 
contrivances  for  the  same  purpose ;  but  no  surgeon  who  understands  fully 
the  principle  upon  which  the  cure  is  supposed  to  be  accomplished,  will 
be  at  loss  for  apparatus  suitable  for  making  the  necessary  extension,  or 
for  maintaining  the  reduction  when  once  it  has  been  effected. 

The  length  of  time  required  for  the  completion  of  a  cure,  where  a  cure 
is  possible,  must  vary  according  to  the  age  and  health  of  the  patient, 
and  according  to  the  pathological  condition  of  the  joint,  and  may  be 
found  to  extend  from  a  few  months  to  one  or  more  years.  It  is  unne- 
cessary to  say  that  where  the  accomplishment  of  the  cure  demands  a 
period  of  several  years,  the  treatment  must  be  intermittent  and  greatly 
varied,  so  as  to  suit  all  the  changing  circumstances  in  the  condition  of 
the  patient. 

Finally,  if  after  a  fair  trial  we  fail  to  accomplish  a  cure,  or  if  the  con- 
dition of  the  child  will  not  warrant  even  the  attempt,  we  ought  as  far  as 
possible  to  seek  to  prevent  an  increase  of  the  deformity  by  such  means  as 
our  ingenuity  may  suggest,  or  by  such  judicious  appliances  and  general 
management  as  we  have  seen  recommended  by  Dupuytren. 

South  says  that  he  has  seen  one  case  of  double  dislocation  in  which 
the  walking  was  at  first  extremely  difficult,  but  from  the  fifteenth  year 
and  onwards  the  patient  so  improved  that  at  the  twentieth  year  scarcely 
any  trace  of  the  peculiar  gait  could  be  discovered.' 

§  14.  Congenital  Dislocations  of  the  Patella. 

Palletta  found  a  dislocation  of  the  patella  in  the  cadaver  of  a  young 
man,  which  he  supposed  to  be  congenital.*  Michaelis  has  reported  two 
cases ;  one  in  a  young  man  of  seventeen  years,  and  the  other  in  a  girl 
of  fourteen,  each  of  whom  affirmed  that  it  had  existed  from  birth.* 

*  Guerin,  op.  cit.,  pp.  81-83. 

*  South,  Note  to  Chelius,  op.  cit.,  vol.  ii.  p.  246. 
'  Palletta,  Exercitationes  Pathologicae,  p.  91. 

*  Michaelis,  Rev.  M^.  Chirurg.,  torn.  xv.  p.  56. 
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Both  of  these  examples  presented  themselves  at  the  hospital  on  account 
of  hydrarthrosis  of  the  knee-joints,  and  Malgaigne,  who  had  himself 
seen  a  similar  case,  is  disposed  to  regard  them  all  as  examples  of  j^ih- 
ological  rather  than  congenital  dislocations.  Periat  reports  a  ca>e  in 
which  the  dislocation  was  only  produced  by  walking,  and  in  relation  to 
the  authenticity  or  pertinence  of  which  Malgaigne  seems  also  to  entertain 
a  doubt.^ 

South  says  that  he  has  seen  a  congenital  dislocation  of  both  leg^,  in 
an  aged  man.  The  patellae  rested  entirely  upon  the  outer  faces  of  the 
external  condyles,  leaving  the  front  of  the  knee-joint  completely  un- 
covered. When  the  limbs  were  extended  the  patellje  could  be  easilv 
made  to  resume  their  natural  positions,  but  on  the  patient's  making  the 
slightest  movement  they  were  again  displaced.  The  knees  were  verr 
much  inclined  inwards,  the  feet  outwards,  and  his  gait  was  diflScult  an<l 
unsteady.^ 

Dr.  Samuel  G.  Wolcott,  of  Utica,  N.  Y.,  informs  me  that  he  has  under 
observation  a  case  similar  to  the  one  reported  by  South,  in  a  healthy 
and  otherwise  well-formed  and  well-developed  boy,  aet.  4.  ""  When  the 
legs  are  flexed  the  patellae  slip  outwards  upon  the  external  condyle:?  of 
the  femurs,  and  on  extending  the  legs  the  patellae  resume  their  positions 
in  front  of  the  knee-joints.  This  occurs  at  every  step  he  takes.  The 
knees  are  strongly  inclined  inwards,  and  the  feet  outwards.  His  step  i< 
very  insecure,  and  if  accidentally  he  hits  his  feet  or  legs  against  anything 
in  walking,  he  invariably  falls." 

The  most  remarkable  example,  however,  has  been  reported  by  Dr.  E. 
J.  Caswell,  of  Providence,  R.  I.,  inasmuch  as  no  less  than  five  members 
of  the  same  family  have  double  congenital  dislocations  of  the  patelhv. 
The  man  who  was  the  subject  of  Dr.  Caswell's  special  examination  i> 
■1:3  years  old,  and  possessed  of  a  good  constitution.  The  patelhv  lay 
upon  the  outer  condyles,  and  are  movable,  performing  their  functiniir 
nearly  as  well  as  if  placed  in  their  proper  positions.  lie  walks  without 
difficulty  upon  level  ground,  or  upon  an  ascending  plane,  but  great  cauri'»n 
is  required  in  descending.  The  right  patella  is  longer  and  less  movable 
than  the  left,  and  the  muscles  of  both  of  his  lower  extremities  are  small. 

''  In  addition  to  his  labor  as  an  operative,  he  cultivates  a  small  farni." 
Dr.  Ciiswell  examined  his  son  and  found  the  same  malposition,  but  le>5 
marked  than  in  the  case  of  the  father.  The  father  then  statal  that  \i\< 
own  father,  his  sister,  and  the  son  of  his  half-brother  by  the  same  father, 
had  a  similar  deformity.^ 

Servier*  relates  a  case  of  congenital  dislocation  of  the  patella  associate^l 
with  otiier  deformities,  and  both  the  father  and  the  brother  had  dislocati*.ii- 
of  the  patella.  Zielewicz^  has  collected  eight  cases  of  congenital  outwrml 
dislocation.      To  these   examples   P.  Berger^   has   added   three  otht-r-. 

1  Periftt,  Malgaigne,  op.  cit,  toin.  ii.  p.  U32. 
^  South,  No  e  toCholius,  op.  cit.,  vol.  ii.  p.  247. 
^  Caswell,  Amor.  Joiirn.  Med.  Sci.,  July,  I860. 

*  Servier,  Gaz.  hebd.  de  Med.  et  de  Chir.,  avril  o,  1872. 
^  Zielewicz,  Berliner  Klin.  AVochens.,  t.  6,  p.  25,  1809. 

*  P.  Bersjor,  Art.  Kotule,  Diet.  Encyc.  Sc.  Med.,  3d.  ser.,  t.  5,  p.  3<)0. 
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Holthouse^  mentions  a  case  seen  by  himself,  and  Lannelongue^  reports  a 
similar  case. 

§  15.  Congenital  Dislocations  of  the  Knee. 

The  head  of  the  tibia  has  been  found,  at  birth,  dislocated  forwards, 
backwards,  inwards,  outwards,  inwards  and  backwards,  outwards  and 
backwards,  and  simply  rotated  inwards. 

Most  of  these  dislocations  were  incomplete ;  and  of  them  all,  the  tlislo- 
catlon  forwards  has  been  observed  much  the  most  often. 

A  subluxation  forwards  of  the  head  of  the  tibia  has  been  seen  by 
Guerin  in  a  foetal  monster,  accompanied  with  extreme  retraction  of  the 
extensor  muscles  of  the  leg.'  Cruveilhier  has  dissected  a  foetus  affected 
with  a  similar  subluxation.* 

In  these  examples  the  displacement  forwards  at  the  articular  surface 
was  but  slight,  and  the  anterior  flexion  of  the  limb  inconsiderable ;  but 
when  the  dislocation  is  complete,  or  nearly  so,  the  deformity  is  in  all 
respects  very  much  increased  ;  as  the  following  examples  will  illustrate. 

Dr.  D.  H.  Bard,  of  Troy,  Vermont,  has  reported  an  example  of  com- 
plete anterior  dislocation  of  the  tibia,  seen  by  himself,  in  a  new-born 
infant.  The  leg  was  found  drawn  forwards  upon  the  thigh  at  an  acute 
angle,  so  that  the  toes  pointed  toward  the  face  of  the  child,  and  the  bot- 
tom of  the  foot  was  directed  forwards.  By  the  application  of  moderate 
force,  the  limb  could  be  straightened  and  even  flexed  completely.  These 
motions  inflicted  no  pain.  It  was  especially  noticed  that  in  bringing 
down  the  leg  from  its  position  of  extreme  anterior  flexion  (extension) 
more  force  was  required  in  the  first  part  of  the  manoeuvre  than  in  the 
last ;  and  that  if,  having  brought  the  leg  down,  it  was  left  to  itself,  it 
immediately  resumed  the  abnormal  position,  moving  at  first  slowly,  but 
after  a  time  much  more  rapidly. 

The  limb  was  confined  by  bandages  for  a  short  time,  and  it  did  not 
afterwards  show  any  disposition  to  return  to  its  unnatural  position.  The 
chil^  did  well,  and  when  it  began  to  use  its  legs,  no  difference  could  be 
discovered  between  them.* 

J.  Youmans,  of  Portageville,  N.  Y.,  reports  a  similar  case  which 
occurred  in  his  own  practice.  A  healthy  woman  was  delivered,  on  the 
16th  of  August,  1859,  of  a  full-grown  female  child,  whose  left  knee  was 
so  completely  dislocated  that  the  toes  rested  upon  the  anterior  part  of 
the  thigh  near  the  groin.  Dr.  Youmans  immediately  took  hold  of  the 
limb  and  brought  it  to  its  natural  form,  but  as  soon  as  he  relinquished 
his  hold,  it  flew  back  to  its  original  position.  Having  again  straightened 
the  leg  it  was  retained  in  place  easily  by  two  pieces  of  whalebone  tied 
upon  each  side  of  the  thigh  and  body.  Some  soreness  and  swelling 
ensued,  and  it  was  some  weeks  before  the  splint  could  be  safely  removed. 
At  the  time  of  the  report,  October  11,  1860,  the  child  was  using  the 

»  Holthouse,  The  Lancet,  Aiisr.  24,  1872,  vol.  2,  p.  268. 
«  Lannelongue,  Bull.  Soc.  de  Chir.  do  Paris,  1880,  p.  286. 
'  Guerin,  op.  cit.,  p.  33. 

*  Cruveilhier,  Atlas  de  TAnat.  Palholocf.,  2c  livr.,  pi.  2. 

*  Bard,  Amer.  Journ.  Med.  Sci.,  Feb.  1835,  p.  555,  from  Boston  Med.  and  Surg. 
Journ.,  Nov.  26,  1834. 
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limb  with  as  much  freedom  and  dexterity  as  other  children  of  her  own 
age. 

In  the  report  particular  attention  is  called  to  the  disposition  on  the 
part  of  the  limb  to  resume  its  unnatural  position  with  a  spring,  showing 
contraction  of  the  anterior  muscles  of  the  thigh  ;  to  the  fact  that  the 
patella  of  this  knee  was  smaller  than  the  other,  and  that  the  skin  on  the 
front  of  the  knee  was  wrinkled  as  it  is  usually  back  of  the  knee  in  fat 
children. 

I  have  mentioned  a  case  of  congenital  forward  dislocation  of  both 
tibiae  which  came  under  my  observation,  in  the  section  on  congenital 
dislocations  of  the  hip,  and  I  have  recently  seen  a  case  of  congenital 
subluxation  of  both  tibiae  backwards,  occasioned  by  contraction  of  the 
hamstrings.  Section  of  the  muscles  restored  the  bones  nearly  to  their 
normal  position. 

Chatelain  was  consulted  in  relation  to  a  similar  case,  in  which  the 
restoration  of  the  limb  to  its  natural  position  was  also  easily  effected, 
and  by  means  of  three  metallic  splints,  applied  during  about  fifteen  days, 
the  cure  was  consummated.  Chatelain  directed,  however,  that  the  leg 
should  be  kept  flexed  upon  the  thigh  eight  days  longer.* 

Kleeberg  found  a  child  with  the  leg  so  much  flexed  forwards  (extende<l) 
upon  the  thigh  that  the  popliteal  region  became  the  lowest  point  of  the 
limb ;  in  front  and  above  the  articular  extremity  of  the  tibia  could  be 
felt,  and  the  condyles  of  the  femur  made  a  corresponding  projection 
behind  into  the  popliteal  space.  This  was  plainly  an  example  of  complete 
dislocation  :  and,  contrary  to  what  was  observed  in  Bard*s  case,  flexion 
of  the  limb  backwards  was  diflScult  and  painful. 

The  treatment  was  commenced  by  securing  the  limb  in  a  straight 
position  by  means  of  a  splint  and  roller;  subsequently,  Kleeberg  carritMi 
the  linil)  back  to  an  obtuse  angle,  and  finally,  it  was  kept  eight  days  in 
a  position  of  extreme  flexion.  A  complete  cure  was  said  to  have  been 
accomplislied  in  about  two  wceks.^ 

Richardson  and  Porter*  report  a  case  of  congenital  dislocation  of  the 
tibia  forwards,  in  which  the  leg  was  carried  to  a  right  angle  with  the 
thigh.  Reduction  was  easily  effected  and  maintained  by  a  roller.  The 
cure  was  effected  in  about  fourteen  days.  They  report  also  another  case, 
in  wliich  the  anterior  hyperextension  was  such  that  the  leg  could  be  laid 
upon  tlie  thigh.     The  cure  was  effected  in  ten  weeks  by  the  same  means. 

Bertin^  found  a  child  at  birth  with  a  displacement  similar  to  the  secon«l 
example  seen  by  Richardson  and  Porter,  and  in  whom,  under  the  use  of 
massage  and  bandaging,  all  traces  of  the  deformity  disappeared  in  fifte<^ri 
days.     At  the  end  of  seven  years  the  cure  remained  complete. 

In  a  case  seen  by  Motte,^  where  the  heel  touched  the  corresj)onding 
shoulder,  the  leg  being  turned  on  its  axis,  the  reduction  Avas  easily  effect e<l. 
and  bein^r  maintained  bv  a  bandaorc,  the  cure  was  effected  in  about  fifteen 

^  Youmans,  Boston  Med.  and  Surg.  Journ..  Oct.  25,  1860,  vol.  Ixiii.  p.  2.j<». 

2  Chatelain,  nibliotheqne  Mod.,  torn.  Ixxv.  p.  85. 

3  Kleeberg,  Mal^aigne,  op.  cit.,  p.  983. 

*  Richardbon  and  Porter,  Boston  Med.  and  Surg.  Journ.,  Sept    !(>,  1875. 
6  Bertin,  Vnion  Med.,  14  Oct.,  18H0. 

•  Motte,  Bull.  Acad,  royale  do  Belgique,  3d  ser.,  t.  10,  No.  2. 
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(lays.  After  three  years  no  traces  of  the  deformity  existed,  and  the 
functions  of  the  limb  were  perfectly  restored. 

Moos^  saw  in  a  child  two  and  a  half  years  old,  a  congenital  displace- 
ment, in  which  the  leg  was  extended  forwards  to  a  right  angle  with  the 
thigh.  The  dislocation  had  been  reduced  when  the  child  was  six  weeks 
old,  but  in  spite  of  an  apparatus  continuously  applied,  there  still  con- 
tinued a  tendency  to  subluxation  forwards,  the  knee  inclined  backwards, 
and  the  foot  was  everted. 

Gueniot*  communicated  to  the  Surgical  Society  of  Paris  two  examples 
of  congenital  incomplete  forward  dislocation  of  the  tibia.  In  both  cases 
a  cure  was  speedily  effected  by  very  simple  means.  At  the  same  seance 
Gueniot  presented  a  case  observed  by  Perier,  almost  precisely  analogous 
with  those  seen  by  himself,  but  in  which  case,  in  spite  of  apparatus,  the 
deformity  persisted  at  the  end  of  about  six  weeks,  and  without  manifest 
improvement. 

Guerin  has  seen  a  subluxation  backwards,  accompanied  with  a  slight 
rotation  of  the  head  of  the  tibia  outwards,  in  a  girl  fourteen  years  old ; 
and  which,  he  affirms,  was  congenital,  characterized  by  a  permanent 
flexion  (backwards)  of  the  leg  upon  the  thigh,  and  a  sliding  of  the  con- 
dyles of  the  tibia  backwards. 

This  girl  was  under  Guerin's  treatment,  but  with  what  result  is  not 
stated.* 

Chaussier  found  both  tibiae  displaced  backwards  in  an  infant  otherwise 
deformed.* 

Robert  speaks  of  an  example  of  lateral  subluxation  in  a  man,  which 
had  existed  from  birth.  The  right  knee  was  thrown  inwards,  and  the 
left  outwards.* 

Guerin  "  operated  "  publicly  upon  a  child,  two  years  old,  who  had  a 
congenital  dislocation  of  the  head  of  the  tibia  backwards  and  inwards, 
accompanied  with  a  slight  rotation  of  the  leg  inwards.^  In  what  manner 
he  operated,  and  with  what  result,  he  does  not  inform  us. 

The  same  writer  speaks  of  a  subluxation  backwards  and  outwards, 
with  rotation  in  the  same  direction,  a  deformity  which,  he  affirms,  is 
very  frequent,  and  which  appears  especially  after  birth,  although  the 
causes  which  produce  it  have  given  their  first  impulse  during  intra- 
uterine life. 

The  case  quoted  from  Robert,  by  Malgaigne,  as  an  example  of  dis- 
location inwards,  seems  to  have  been  rather  a  case  of  semi-rotation  of 
the  articular  surfaces,  the  inner  condyle  being  thrown  back  into  the 
popliteal  space,  while  the  outer  condyle  still  retained  its  natural  posi- 
tion. 

1  Moos,  Archiv  fur  Klin.  Chir.,  Bd.  17,  Hft.  3,  p.  492. 

^  Gueniot  and  Perier,  Bull.  Soc.  de  Chir.  de  Paris,  1880,  pp.  442-683. 

*  Guerin,  sur  les  Lux.  Congen.,  p.  33. 

*  Chaussier,  Malgaigne,  op.  cit.,  p.  884. 

*  Robert,  Malgaigne,  op.  cit.,  p.  985. 

*  Guerin,  sur  les  Lux.  Congen.,  p.  33. 
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§  16.  Congenital  Dislocations  of  the  Tarsal  Bones. 

Under  this  general  term  may  be  included  all  those  varieties  of  sub- 
luxation of  the  several  bones  which  compose  the  tarsus,  and  which  are 
known  as  examples  of  talipes  or  club-foot ;  such  as  tibio-astragaloid  db- 
locations,  astragalo-scaphoid,  calcaneo-astragaloid,  calcaneo-cuboid,  etc. 

Although  these  deformities  may  properly  enough  claim  a  place  in  a 
chapter  on  congenital  dislocations,  they  have  so  long  been  the  subjects 
of  special  treatises  as  to  justify  their  exclusion  from  the  present  volume. 

§  17.  Congenital  Dislocations  of  the  Toes. 

Observed  occasionally  at  the  metatarso-phalangeal  articulations;  the 
articular  facets  of  the  nrst  phalanges  suffering  a  subluxation  upwards, 
or  laterally  upon  the  corresponding  metatarsal  bones. 

Guerin  has  noticed  especially  a  congenital  lateral  subluxation  of  the 
great  toe.^ 

1  Guerin,  op.  cit,  p.  34. 
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ABSCESS  in  fracture  of  the  sternum, 
200 
Acetabulum,  407 
Acromion  process,  243 
Amesbury's  thigh  splint,  471 
Aniesthetics,  use  of,  in  diagnosis,  46 
Anaplasty  in  fractures  of  the  septum  na- 

rium,  120 
Anatomical  neck  of  humerus,  251 
Anchylosis  after  Colles's  fracture,  837 

after  fractures  of  elbow,  816 

after  fracture  of  patella,  646 

of  knee,  526 
Antiseptic  dressings,  80 
Apparatus  immobile,  71 
Arytenoid  cartilages,  fractures  of,  167 
Astragalus,  604 
Asymmetry  of  long  bones,  470 
Atlas,  193 
Atrophy  of  bone,  senile,  37 

surgical  neck  of  humerus,  266 

neck  of  femur,  intracapsular,  420 

tibia  above  tubercle,  567 
Axis,  190 

and  atlas,  194 


BADLY  united  fracture  of  leg,  603 
fracture  of  radius,  833 
Barton's  bran  dressing,  82 
Base  of  acetabulum,  408 

of  condyles  of  femur,  515 

of  condyles  of  humerus,  289 
Bauer's  wire  splints,  597 
Bean,  lower  jaw  apparatus,  151 
Bending  of  bones,  96 
Bigelow,  stellate  fracture  of  lower  end  of 
radius,  331 

rim  of  acetabulum,  414 
Boardman,  fracture  of  zygoma,  131 
Body  of  the  scapula,  287 
Bodies  of  the  vertebrae,  179 
Bond's  elbow  splint,  296 

radius  splint,  342 
Bosworth,  Frank,  tracheotomy  in  frac- 
ture of  lower  jaw,  135 
Box  for  leg,  599 
Boyer's  thigh  splint,  472 


Brainard,  perforator,  92 
Buck,  lower  jaw,  134 
thigh  splint,  479 
Burge,  patella,  558 


CALCANEUM,  606 
Carpal  bones,  891 
Cartilages  of  the  ribs,  208 
Cervical  ligaments,  strain  of,  186 

vertebrae,  bodies  of  five  lower,  184 
axis,  190 
atlas,  193 
atlas  and  axis,  194 
Children,  fracture  of  femur,  610 
Chronic  rheumatic  arthritis,  436 
Clark,  fracture  of  humerus,  283 
Clavicle,  209 

partial  fractures,  236 
Cline,  trephining  vertebrae,  176 

fracture  of  atlas,  193 
Coates,  fracture-bed,  503 
Coccyx,  416 
Colles's  fracture,  826 
Comminuted  fracture,  79 
Common  si&:n8  of  fracture,  42 
Compound  fractures,  79 
forearm,  891 
thigh,  515 
patella,  665 
tibia  and  fibula,  580 
Concussion  of  spinal  marrow,  186 
Condyles  of  humerus,  301 
internal,  310 
external,  313 
base,  289 

base  and  between  condyles,  298 
of  femur,  528 
external,  523 
internal,  525 
base,  515 

between  condyles,  527 
Congenital,  39,  278,  567 
Cooper,  Sir  Astley,  fracture  of  olecranon 
process,  861 
neck  of  femur  within  capsule,  480 
patella,  556 
Coracoid  process,  247 
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Coronoid  process  of  ulna,  365 

Cotyloid  cavity,  408 

Crandall,  extension,  fracture  of  leg,  695 

Cricoid  cartilage,  167,  168 

Crosby,  femur,  external  condyle,  528 


DANIELS'S  fracture-bed,  508 
Deformities  of  legs,  602 
Delayed  or  non-union,  84 
Dennis,  F.  S.,  fracture  of  inferior  max- 
illa, 139 
Denticulated  fractures,  36 
Dextrine,  72 
Diagnosis,  general,  42 
Dieffenbach,  tenotomy  in  fracture  of  ole- 
cranon process,  364 
Dislocation  of  humerus,  differential  diag- 
nosis, 268 
Dorsal  vertebra),  183 
Dorsey,  fracture  of  patella,  556 
Dugas,  sign  of  dislocation  of  humerus, 

268 
Dupuytren's  case  of  fracture  of  a  dorsal 
vertebra,  183 
body  of  a  lower  cervical   vertebra, 

188 
dressing  for  fracture  of  fibula,  578 


ELBOW  splint,  Physick's,  295 
Kirkbride's,  295 

Rose's,  296 

Welch's,  -296 

Bond's,  296 

the  author's,  297 
Else,  fracture  of  axis,  190 
Embolism,  venous  and  fatty,  60 
Emphysema  in  fnicture  of  ribs,  205 
Epicondvle  of  humerus,  external,  309 

'internal,  302 
Epiphyseal  separations,  37 

acromion,  244 

humerus,  upper  end,  259 
lower  end,  290 

olecranon  process,  856 

femur,  upper  end,  423 
lower  end,  528 

trochanter  major,  454 

tibia,  567 
Epiphyses,  sternnm,  195 

scapula,  245 

humerus,  260 

radius,  355 

ulna,  308 

OS  innoininatum,  399 

femur,  418 

tibia,  567 

fibula,  572 
E pi  trochlea,  302 
Etiology,  general,  37 
Eve,  non-union  of  ribs,  204 

patella,  565 
Exciting  causes,  general,  38 
Experiments  on  bending,  97 

on  partial  fractures,  102,  105 


External  epicondyle  of  humerus,  309 
condyle  of  humerus,  813 
femur,  523 
Extension  of  thigh  bv  adhesive  plaster, 
602,  605 


FANNING,  N.,  humerus,  278 
Fatty  embolism,  60 
Fauger,  Colles's  fracture,  842 
Felt  splints,  69 
Femur,  418 

neck,  within  capsule,  420 

upper  epiphysis,  428 

neck,  anatomy  of,  George  K.  Smilb. 
485 

differential  diagnosis,  449 

without  capsule,  446 

trochanter  major  and  base  of  neck, 
454 

epiphysis  of  trochanter  major,  456 

shaft,  458 

lower  third,  616 

measurement  of,  469 

in  children,  510 

external  condyle,  523 

internal  condyle,  bib 

between  condyles,  527 

base,  and  between  the  condyles,  527 

delayed  and  non-union,  630 

separation  of  lower  epiphysis,  528 
Fibula,  572 
Fingers,  395 
Fissures  108 

neck  of  femur,  419 
Fitch,  fracture  of  lower  jaw,  l.'>4 
Flagg's  thiirh  apparatus,  478 
Forearm,  318 

Four-tailed  bandage  for  broken  JHw.  1'^ 
Fractures,  35 

general  etiology,  37 

general  semeiology  and  diagn<.»>i*.  ■ 

i-epair  of,  46 

general  prognosis,  52 

general  treatment,  61 

delayed  union,  84 

incomplete,  96 
Fractnre-be<ls,  503 

Jenks  503 

Ilcwson,  503 

Barton,  503 

Coates,  503 

Daniels,  503 

Burges,  503 

Crosby,  504 
Fracture-box,  599 


'G 


ANGRENE,  after  use  of  immoral 
apparatus,  74,  489,  512 
after  fracture  at  base  of  condyles 

humerus,  294 
Dupuytren's  cases  after  fracture 

radius,  350 
Robert  Smith's  cases,  352 
Norris,  353 
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after  fracture  of  forearm,  882 

patella,  655,  559 

leg  and  thigh,  from  tight  roller,  853, 
485,  489,  512,  587 
General  division  of  fractures,  85 

etiology  of  fractures,  87 

semeiology  of  fractures,  44 

prognosis  of  fractures,  52 

treatment  of  fractures,  61 
Gibson,  inferior  maxilla,  155 
Gilbert,  apparatus  for  broken  femur,  481 

leg,  595 
Glenoid  cavity  of  scapula,comminuted, 242 
Grout,  cause  of  fracture,  38 
Granger,  fracture  of  epicondyle,  304 
Greater  tubercle  of  humerus,  257 
Gum-shellac  splints,  69 
Gunshot  fractures,  613 

treatment  in,  615 
Gutta-percha  splints,  70 

HARROLD,  lumbar  vertebrae,  183 
Hartshome,  Edward,  clavicle,  225 
Hartshorne,  Joseph  E.,  thigh  apparatus, 

480 
Hays,  radial  splint,  342 
Hayward,  lower  jaw,  146 
Head  of  radius,  818 

and  anatomical  neck  of  humerus,  251 
Head  and  neck  of  humerus,  longitudinal 

fracture,  257 
Hereditary  fragility,  38 
Hewson,  fracture-bed,  503 
Hodge,  thigh  splint,  482 
Hodgen's  fracture-cradle,  618 

wire  suspension  splint,  476 
Horner,  thigh  apparatus,  480 
Hot  water,  82 
Humerus,  250 

anatomical  neck,  251 

head  and  neck,  251 

tubercles,  256 

longitudinal    fracture   of    head    and 
neck,  257 

surgical  neck,  259 

upper  epiphysis,  259 

differential  diagnosis,  268 

shaft,  277 

lower  epiphysis,  290 

base  of  condyles,  289 

with  splitting  of  condyles,  298 

condyles,  309 

internal  epicondyle,  302 

external  epicondyle,  309 

internal  condyle,  310 

external  condyle,  313 

delayed  union,  279 

dislocation  of,  268 
Hunt,  Wm.,  fracture  of  larynx,  170 

styloid  process  of  radiu?,  355 
Hutchinson,  leg  splint,  593 
Hyde,  F.  E.,  fractures  of  femur,  418,  419, 

441,  445 
Hyoid  bone,  160 


TLIUM,  404 

1    Immovable  apparatus,  71 
patella,  560 
leg,  588 
thigh,  487 

dangers  of,   74,   294,   350,  852, 
868,  882,  485,  489,    512,  555, 
559,  587 
Impacted  fractures,  86 

head  and  neck  of  humerus,  251 

tubercles,  256 

neck  of  femur  within  capsule,  420 

without  the  capsule,  445 
radius,  880,  387 
Incomplete  fractures,  96 
Inferior  maxilla,  133 
Interstitial  absorption  of  neck  of  femur, 

486 
Internal  condyle  of  humerus,  310 

femur,  525 
Interdental  splints,  147 
Intrauterine  fracture,  89,  277,  507 
Ischium,  408 

JACKSON,  acromion  process,  244 
Jenks,  fracture-bed,  503 
Johnson,  neck  of  femur,  432 


K 


EY,  lumbar  vertebrae,  183 

Kingsley,  fracture  of  lower  jaw,  154 


LANGE,  separation  of  lower  epiphysis 
of  humerus,  291 
Larynx,  fracture  of,  165 
Lausdale,  patella,  557 
Lente,  fracture  of  dorsal  vertebra,  183 

femur,  481 

non-union,  89 

pelvis,  399 
Levis,  splint  for  radius,  347 
Listerism,  80 
Liston,  thigh  splint,  482 

leg  splint,  597 
Lonsdale,  extension  in   fracture  of   hu- 
merus, 282 

patella,  557 
Lower  jaw,  133 


MALAR  bone,  121 
Malgaigne,  apparatus  for  fracture  of 
patella,  550 
of  leg,  601 
Malleolus  internus,  567 
Many-tailed  bandas:e,  63 
Mason,  ossa  nasi,  115 
Maxilla,  superior,  124 

inferior,  183 
Measurement  of  bones,  58 
of  humerus,  289 
of  thigh  and  leg,  469 
Metacarpus,  392 
Metatarsus,  611 
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Metallic  splints,  65 
Mollitiefi  ossium,  cause  of  fracture,  38 
Monahan,  fracture  of  astragalus,  604 
Moore,  Colles's  fracture,  882 
fracture  of  clavicle,  228 
Morbus  COX8B  senilis,  436 
Muhlenberg,  tables  of  ununited  fractures, 

95,  142,  218,  280,  531,  569,  585 
Muscular  action,  cause  of  fracture,  89 
Mutter,  neck  of  radius,  821 


NECK  of  femur.  419 
within  capsule,  420 
prognosis,  430 
G.  K.  Smith  on,  485 
without  capsule,  445 
Neck  of  humerus,  anatomical,  252 

surgical  neck,  259 
Neck  of  lower  jaw,  185,  159 
of  radius,  320 
of  scapula,  242 
Neill,  maxilla,  superior,  129 
coracoid  process,  247 
thijrh,  476 

leg,  simple  fracture,  593 
compound  fracture,  594 
Nolaton,  radial  splint,  841 
Nerves,  conditions  of,  causing  fractures, 

88 
Non-union,  84 
clavicle,  218 
femur,  529 
fibula,  576 
humerus,  279 
lower  jaw,  142 
patella,  530 
ribs,  204 
tibia,  509 

tibia  and  fibula,  o8o 
Norris,   George   W.,   delayed   and   non- 
union, 84 
astragalus,  607 
gangrene  from  bandages,  353 
tibia,  571 
Nose,  fracture  of,  113 
Nott,  wire  splints,  66 
thigh  apparatus,  473 


ODONTOID  process  of  axis,  190 
(Edoiiia  after  removal  of  dressings, 
oo 
Olecranon  process,  350 

epiphyseal  separation,  365 
tenotomy,  304 
Ossa  nasi,  1 13 


PACKARD,  J.  A.,  clavicle,  226 
inferior  maxilla,  tenotomj^,  143 
Palmer's  thigh  splint,  475 
Paralysis  after  fracture  of  spine,  171 
inferior  maxilla,  138 
clavicle,  210 


Paralysis  after  fracture — 

internal  epicondyle  of  the  humeru«. 
305,  307 

base  of  condyle,  293 

upper  end  of  fibula,  576 
Partial  fracture,  99 
Patella,  534 
Pelvis,  399 

traumatic  separations,  899 
Phalanges  of  fingers,  396 

toes,  612 
Plaster  of  Paris,  see  ImmovabU  Dressing. 
Prognosis,  general,  52 
Pubes,  899 
Pulmonary  venous  embolism,  61 


RADIUS,  318 
Eadius  and  ulna,  380 
Reduction  of  fractures ;  general  consider- 
ations, 61 
Refracture  of  badly  united  legs,  603 
Repair  of  fracture,  46 
Resection  for  badly  united  fractures,  602 
Rheumatic  arthritis,  chronic,  436 
Rhinoplasty,  120 
Ribs,  202 

cartilages  of,  208 
Rim  of  acetabulum,  411 
Rodet,  neck  of  femur,  421 
Rogers,  trephining  vertebr»,  177 
Roller,  63 
Rose,  elbow  splint,  296 


OACRUM,415 

:  u     Sacro-iliac  symphysi?,  416 
Salter's  cradle  for  leg*  598 
Sargent,  separation  of   upper    maxillary 
I      bones,  124 
Say  re,  L.  A.,  clavicle,  229 
proi^nosis,  55,  404 
Scapula,  237 

body,  237 

neck,  242 

acromion  process,  243 

coracoid  process,  247 

epiphyses  of,  245 
Scultetus,  bandage,  64 
Semeiology,  general,  42 
Senile  atroph}',  see  Atrophy  of  Bone. 
Septum  narium,  118 
Setting  bones,  02 
Seutin,  dressing,  71 
Shaft  of  humer^us,  277 

from  muscular  action,  277 

femur,  458 

radius,  324 

ulna,  350 
Shellac  splints,  09 
Sho'ulder-joint ;    differential  diagnosis  of 

accidents,  268 
Shrady,  radius  splint,  341 
Side  splints,  65 

Simmons,  extension  apparatus,  484 
Sling  for  broken  jaw,  156 
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Smith,  E.  P.,  radial  splint,  342 

Smith,   Nathan   K.,    fracturo  of   femur, 

473 
Smith,  Kobert,  head  of  humerus,  253 
Smith,  Stephen,  fracture   of  lower  jaw, 
134 

odontoid  process  of  axis,  192 
Smith,  Greorge  K.,  insertion  of  capsule  of 

hip-joint,  etc.,  435 
Spinal  marrow,  concussion,  186 
Spinous  processes,  vertebrae,  171 

ilium,  171 
Splints,  65 
Starch  bandage,  71 
Sternum,  195 

diastasis,  195 
Styloid  process  of  radius,  831 

of  ulna,  380 
Surgical  neck  of  humerus,  259,  270,  274 
Swing-box  for  leg,  598 
Symphyses  of  pelvis,  399 

of  pubes,  899 

sacro-iliac,  416 
Symphysis  pubis,  separation  of,  399 
Syphilis,  cause  of  fracture,  38 


TARSUS,  604 
astragalus,  606 
calcaneum,  606 

Tenotomy  in  fractures  of  olecranon  pro- 
cess, 364 

Thompson,  fractiire  of  lumbar  verlebne, 
182 

Thyroid  cartilage,  165 

ThVroid  and  cricoid  cartilages,  167 

Tibia,  566 

Tibia  and  fibula,  580 

Toes,  612 

Trader's  suspension  apparatus,  599 

Transverse  processes  of  spine,  173 

Treatment  of  fractures,  general,  61 

Trephining  fi)r  fracture  of  vertebra*,  176 

Tri|>r)lith,  73 

Trochanter  major,  454 

Trochlea  of  humerus,  259 

Tubercles  of  humerus,  256,  269,  273 

Turner,  patella  splint,  558 


ULNA,  resection  of,  372 
Ulna,  356 
shaft,  375 

coronoid  process,  865 
olecranon  process,  356 
styloid  process,  380 
Upper  epiphysis,  humerus,  260 

femur,  425 
Upper  maxillary  bones,  124 


YANDEVENTER,  fracture  of  vertebral 
arch,  174 
Van  Wagenen's  suspension  apparatus,  591 
Velpeau,  mode  of  dressing  fractures  with 

dextrine  and  rollers,  72 
Venous  embolism,  61 
Vertebral  arches,  174 
Vertebrae,  171 

spinous  processes,  171 
transverse  processes,  173 
vertebral  arches,  174 
bodies,  179 

lumbar,  181 
dorsal,  183 
cervical,  184 
axis,  190 
atlas,  193 
atlas  and  axis,  194 


WACKERHAGEN,  fractured  leg,  592 
Warren   on   anchylosis    at    elbow - 
I  joint,  316 

•  Water,  warm  and  hot,  82 
'  Water-beds,  189 

Wells,  internal  condyle  of  femur,  525 
I  Wire-beds,  189 
'.  Wire-splints,  66 
I  Wire  rack  for  fracture  of  leg,  600 

Wooden  splints,  67 
I  Wrist,  391 
I  Wyeth,  patella  splint,  559 


7UCKERKANDL,    epicondyles,    305, 

/J     310 

Zygomatic  arch,  130 
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AGXEW,   D.    H.,   rupture  of  axillary 
vein,  716 
Anaesthetics,  037 
Ancient  dislocations,  629 

inferior  maxilla,  640 

spine,  652 

Clavicle,  outer  end,  677 

humerus,  706 

head  of  radius  forwards,  746 

radius  and  ulna  backwards,  762 

thumb,  796 

femur,  872 
Andrews,  inferior  maxilla,  688 
Ankle-joint,  916 
Anomalous  dislocations  of  the  hip,  868. 

See  Femur. 
Anterior  oblique  dislocations,  867 
Astragalo-calcaneo-scaphoid  dislocations, 

948 
Astragalus,  931 
Atlas,  dislocations  of,  660 
Axillary  artery,  rupture  of,  712 

vein,  rupture  of,  715 
Ayres,  dislocation  of  cervical  vcrtebra,658 


BATCHELDER,  head  of  radius,  748 
thumb,  800 
Biceps,  rupture  or  displacement  of,  739 
Bigelow,  II.  J.,  on  dislocations  of  hip,  813 
Blackman,    ancient    dislocations   of  hu- 
merus, 712 
femur,  875 
Bloxham's  dislocation  tourniquet,  829 
Brainurd,  reduction  of  ancient  dislocation 
of  elbow,  702 


CALCANEUM,  dislocation  of,  945 
Canton,   mdius  and   ulna  forwards, 
775 
Carpus,  779 

backwards,  782 
forwards,  785 
congenital,  984 
Carpal  bones  among  themselves,  789 
Carpo-metacarpal  articulations,  791 
Cartilages,  of  ribs  from  sternum,  665 
of  ribs  upon  one  another,  606 
in  knee-joint,  913 
Caswell,  congenital  dislocation  of  patella, 

992 
Clavicle,  dislocations  of,  607 
sternal  end  forwards,  007 
sternal  end  upwards,  071 
sternal  end  backwards,  073 
acromial  end  upwards,  ()75 
acromial  end  downwards,  681 
under  coracoid  process,  083 


Clavicle— 

both  ends,  684 

congenital,  978 
Clove-hitch,  636,  798 
Compound  pulleys,  637 
Compound  dislocations  of  the  long  bones, 
954 

reduction  in,  959 

non-reduction  in,  962 

amputation  in,  962 

tenotomy  in,  963 

resection  in,  964 
Congenital  dislocations ;  general  ob$erva. 
tions  and  history,  070 

general  etiology,  971 

inferior  maxilla,  974 

spine,  977 

pelvic  bones,  977 

sternum,  978 

clavicle,  978 

shoulder,  979 

radius  and  ulna  backwards,  983 

head  of  radius,  983 

wrist,  984 

fingers.  985 

hip,  985 

patella,  991 

knee,  993 

tarsus,  996 

toes,  996 
Cooper,  Sir  Astloy,  method  of  reducing 

dislocation  of  humerus,  702 
Coxo-femoral  dislocations,  808.     See  F<- 

mur. 
Crosby,  dislocation  of  thumb,  8<X) 

ancient  dislocation  of  elbow,  70;» 
Cuboid,  dislocations  of,  947 
Cuneiform  bones,  dislocation  of,  948 


DAMAINVILLE,  sUtistics  of  disliKt- 
tions  of  femur,  830 
I  Darby,  shoulder,  699 
Davis,  G.  P.,  vertical   dislocation  of  j.a- 
I      tella,  899 

j  Direct  causes  of  dislocations,  631 
I  Dislocations,  629 

I  Division    and   nomenclature    of  disloca- 
tions, 629 
'  Double  dislocation  of  lower  jaw,  040 

Dougherty,  patella,  901 
'  Dynamometer,  829 


ELBOW-JOINT,  752 
Everted  dorsal  dislocation  of  femur. 
I  818 

!  Exciting  causes,  general,  631 
I  Extension  by  a  twisted  rope,  636,  828 
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FEMUR,  dislot-ation  of,  808 
dislocalion  on  dorsum  ilii,  810 

redaction  by  manipuUtion,  819 
reduction  by  extension,  825 
dislocation  into  great  iscbiatic  notcb, 

841 
below  the  tendon,  844 
dislocation  into  the  foramen  tbyroid- 

eum,  849 
dislocation  upon  the  pubes,  857 
anomalous  dislocations  of  the  femur, 
863 
downwards  and  backwards  upon 

the  body  of  ihe  ischium,  868 
downwards  and  backwards  into 

lesser  iscbiatic  notch,  869 
behind  the  tuber  ischii,  869 
dislocation  directly  up,  863 
directly  down,  870 
forwards  into  perineum,  870 
ancient  dislocation?,  872 
partial  dislocations,  880 
with  fracture,  881 
in  children,  808 
congenital,  985 
voluntary,  884 
Fenner,  dislocation  of  femur  on  dorsum 

ilii,  812 
Fibula,  upper  end  forwards,  927 
backwards,  928 
lower  end,  930 
"  Fifth  "  dislocation  of  femur,  869 
Fingers,  dislocations  of  first  phalanx,  804 
second  and  third,  805 
congenital,  985 
voluntary,  890 
Foot,  dislocation  outwards,  916.  See  Tibia. 
Fountain,    dislocation    of    femur    upon 
pubes,  861 

GENERAL  division,  629 
direct  or  exciting  causes,  631 
predisposing  causes,  680 
prognosis,  634 
pathology,  633 
treatment,  634 
symptoms,  632 
Gerster,  dislocation  of  longhead  of  biceps, 

742 
Gibson,  ancient  dislocation  of  humerus, 

714 
Gilbert,  A.  W.,  dislocation  of  lower  jaw, 

638 
Grant,  astragalus,  942 
Graves,  dislocation  of  dorsnl  vertebne,651 
Gunn,  Moses,  dislocation  of  thi^h  on  dor- 
sum ilii,  813,  815,  825 
iscbiatic  notch,  843 
foramen  thyroideum,  851 
upon  pubes,  859 
shoulder  downwards,  688 


HART,  dislocation  of  astragalus,  939 
Hartshome,  reduction  of  humerus  by 
manipulation  (note),  719 


Head  upon  the  atlas,  663 

Haynes,  S.,  double  dislocation  of  clavicle, 

685 
Hickerman,  cervical  vertebrte,  656 
Hip,  congenital  dislocations  of,  985 
Hcvdge,  statistics  of  dislocations  of  the  fe- 

mur,  808,  882 
Horner,  partial  dislocation  of  fourth  cer- 
vical vertebrw,  654 
Howe,  reduction  of  dislocation  of  the  hip 

by  manipulation,  822 
Humerus,  dislocations  of,  685 

double,  719 

downwards,  686 

forwards,  719 

fracture  in  reduction,  716 

backwards,  728 

upwards,  784 

partial,  788 

ancient,  706 

rupture  of  axillary  artery,  712 

rupture  of  axillary  vein,  715 

rupture  of  axillary  artery  and  vein, 
715 

cerebral  congestion,  715 

injury  to  axillary  nerves,  716 

avulsion  of  arm,  716 

inflammation,  716 

congenital,  979 
Humero-scapular    dislocation,  685.     See 

Humertis. 
Hutchison,  dislocation  of  femur,  842 
Hyoid  bone,  dislocation  of,  646 


ILIOFEMORAL  ligament,  814 
llio-pubic  dislocation  of  femur,  857 
Indian  "  puzzle,"  706,  802 
Inferior  maxilla,  637 

double  dislocation,  688 
single  di8l(»cation,  642 
congenital  dislocation,  974 
Ingalls,  reduction  of  dislocation  of  hip  by 

manipulation,  824 
Internal  derangement  of  knee-joint,  918 
Ischio-pubic  dislocation  of  femur,  849 
Iscbiatic  dislocation  of  femur,  841 


JAR  VIS'S  adjuster,  686,  708,  828 
Jaw,  lower,  637 


KIRKBRIDE,  dislocation  of  the  femur 
upon  posterior  part  of  the  body  of 
the  ischium,  869 
Knee,  slipping  of  semilunar  cartilages, 

913.     See  Tibia. 
Krackowizer,  diKlocation  of  head  of  ra- 
dius in  delivery,  744 


LA  MOTHE,   method  of  reducing  dis- 
location  of  humerus,  701 
Lehman,  spontaneous  dislocation  of  shoul- 
der, 687 
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Lente,  fifth  cervical  vertebra,  with  frac- 
ture, 654 

fifth  cervical  vertebra,  without  frac- 
ture, 654 

femur  directly  upwards,  866 
Levis,  reduction  of  dislocation  of  thumb, 

801 
Ligamentum  patellae,  rupture  of,  902 
Lister,  rupture  of  axillary  artery,  714 
Long  bones,  compound  dislocation  in,  954 
Long  head  of  biceps,  displacement  of,  789 
Lower  jaw,  687 

double  dislocation,  688 

single  dislocation,  642 

simulating  luxation  of,  645 
Lumbar  vertebrae,  648 
Lunare,  791 


MAGNUM,  790 
and  cuneiform,  780 
Markoe,  on  reduction  of  dislocation  of  fe- 
mur, 824 
head  of  radius  backwards,  749 
femur  with  fracture  reduced,  883 
Maxilla,  inferior,  congenital,  974 
Maxson,  dislocation  of  cervical  vertebrae, 
•    657 

Mercer,   on    partial  dislocations  of  hu- 
merus, 741 
Metacarpus,  791 

Metacarpo-phalangeal  articulation,  795 
Metatarsus,  950 
Middle  carpal  di^^location,  791 

tarsal  dislocation,  946 
Moore,  on  reduction  of  dislocation  of  fe- 
mur, 813 
ulna,  382 
Mussey,  digl<»cation  of  the  thumb,  790 
ancient  dislocation  of  elbow,  763 


N  ORRIS,  George  W.,  ancient  disloca- 
tions of  the  humerus,  717,  722 
dislocation  of  humerus  mistaken  for 

a  contusion,  722 
compound  dislocation  of  thumb,  803 
Norris,  Basil,  astrag^alus,  940 
North,  N.  C,  double  dislocation  of  clavi- 
cle, 684 


0 


^^CIPITO-ATLOIDEAN 

tions,  663 


disloca- 


PACKARD,   John    H.,   dislocation    of 
^reat  toe,  953 
Pardee,  E.  L.,  double  dislocation  of  hu- 
merus, 720 
Parker,  head  of  humerus  in  subscapular 
fossa,  720 
backwards,  728 
head  of  radius  backwards,  749 
head  of  radius  outwards,  751 
femur  into  perineum,  871 


Patella,  outwards,  893 

inwards,  896 

on  its  axis,  897 

upwards,  902 

downwards,  903  (note) 

spontaneous,  892 

congenital,  991 
Pathology,  general,  683 
Pelvis,  congenital,  997 
Peroneo-tibial,  980 
Petti t,  A.,  dislocation  of  tibia,  908 
Phalanges,  thumb  and  fingers,  795 

toes,  952 
Pisiform,  790 
Pope,  dislocation  of  femur  into  perineum, 

871 
Predisposing  causes,  general,  630 
Prognosis,  general,  684 
Pseudo-luxations  of  inferior  maxilla,  645 
Pulleys,  687 

Purple,  dislocation  of  cervical  vertebra, 
654 


rvUADRICEPS,  rupture  of,  903 


RADIUS,  head  dislocated  forwards,  743 
backwards,  749 
outwards,  751 
downwards,  751 
congenital,  983 
Radius  and  ulna,  dislocation  backward^, 
754 
congenital,  983 
outwards,  765 
inwards,  772 
forwards,  775 
Radius  forwards  and  ulna  backwards,  777 
!  Radio-carpal  articulation,  779.     See  Orr- 
j      pus. 

Radio-ulnar  articulation,  inferior,  786 
I  Reid,  reduction  of  dislocation  of  femur  by 
'      manipulation,  824 
I  Ribs  from  vertebrae,  664 
j  from  sternum,  665 

I  one  (jartilage  upon  another,  666 

Rochester,  sternal  end  of  clavicle  upwards, 

671 
Rudiger,  dislocation  of  dorsal   vertebra*. 

651 
Rupture  of  quadriceps  femoris,  903 
Rupture  of  biceps,  739 
Rupture  of  ligamentum  patella?,  902 


SACRO-SCIATIC  dislocation  of  femur, 
841 
Sanson,  third  cervical  vertebra,  654 
Sayre,  ancient  of  hip,  795 
Scapboid,  dislocation  of,  947 
Scapula,  889 

Schuh, dislocation  of  cervical  vertebra, 655 
Shoulder,  dislocations  of,  685.     See  Hu- 
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Single  dislocation  of  lower  jaw,  642 
'*  Sixth  "  dislocation  of  femur,  863 
Skej',  method  of  reducing  dislocation  of 

humerus,  703 
Smith,  Nathan,  on  reduction  of  disloca- 
tion of  the  humerus,  700 
reduction  of  femur  by  manipulation, 
821 
Smith,  H.  H.,  on  reduction  of  humerus, 

706 
Spencer,  dislocation  of  cervical  vertebra, 

655 
Spine,  647.     See  Vertebr(E. 
Spontaneous  dislocations.     See  Voluntary 

Dislocations^  p.  884. 
Squier,  T.   H.,  dislocation  of  radius  and 

ulna  inwards,  774 
Sternum,  673 

congenital,  978 
Sternberg,  vertical  dislocation  of  patella, 

899 
Subcoracoid  dislocation  of  humerus,  719 
Subclavicular  dislocation  of  humerus,  719 
Subcotyloid  dislocation  of  femur,  870 
Subluxation  of  the  jaw,  645 
Subglenoid  dislocation  of  the  humerus,  686 
Subpubic  dislocation  of  femur,  849 
Subspinous  dislocation  of  humerus,  728 
Swan,  dislocation  of  dorsal  vertebra,  662 
Symptomatology,  general,  632 


rpARSUS,  931 
X     astragalus.  931 

astragalo-calcaneo-scaphoid,  943 
calcaneum,  945 
middle  tarsal  dislocation,  946 
OS  cuboides,  947 
08  scaphoides,  947 
cuneiform  bones,  948 
congenital,  996 
voluntary,  892 
Tendons,  dislocation  of,  739 
Thigh,  808.     See  Femur. 
Thumb,  first  phalanx,  795 

backwards,  795 

forwards,  803 
second  phalanx,  805 
Tibia,  dislocation  of  upper  end,  904 

backwards,  904 

forwards,  906 

outwards,  909 

inwards,  910 

backwards  and  outwards,  911 

forwards  and  outwards,  912 

forwards  and  inwards,  912 

by  rotation,  913 

congenital,  993 
lower  end  inwards,  916 

outwards,  921 

forwards,  922 

backwards,  926 


Tibio-tarsal  dislocations,  916 
Toes,  952 

congenital,  996 
Treatment,  general,  634 
Tripod  for  vertical  extension  of  femur, 

840 
Trowbridge,  head  of  humerus  backwards, 

728 
Twisted  rope  extension,  636 


ULNA,  upper  end  backwards,  762 
inwards,  753 
lower  end  backwnrds,  786 
forwards,  787 
Unilateral  dislocation  of  lower  jaw,  642 


VAN  BUREN,  W.  H..  dislocation  of 
humerus  backwards,  728 

reduction  of  femur  by  manipulation, 
833,  000 
yarick,  T.  R.,  radius  and  ulna  outwards, 

766 
Vertebrae,  647 

lumbar,  648 

dorsal,  650 

six  lower  cervical,  662 

atlas  upon  axis,  660 

head  upon  atlas,  663 

congenital  dislocations,  977 
Voluntary  and  spontaneous  dislocations, 
884 

inferior  maxilla,  645,  974 

scapula,  889 

humerus,  890 

wrist-joint,  890 

phalanges  of  fingers,  890 

hip-joint,  890 

knee-joint,  892 

ankle-joint,  892 

tarsal-joints,  892 

patella,  892 


WARM  water,  82 
"Warren,  C.  H.,   the  contorliuniit, 
voluntary  dislocation,  888 
Waterman,  T.,  reduction  of  elbow,  753 
Watson,  dislocation  of  patella  outwards, 

895 
AVells,  dislocation  of  tibia,  911 
Windlass  for  extension,  636,  828 
Wood,  dislocation  of  cervical  vertebrse, 
658 
humerus,  with  fracture,  720 
Wrist,  779.     See  Carpus. 


-LIGAMENT,  814 
Youmans,  J.,  congenital  dislocation 
of  knee,  993 
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LL.D.,  F.RS.,  F.S.A.,  Fellow  of  the  Royal  College  of  Physicians,  London.  In 
one  handsome  octavo  volume  of  729  pages.  Cloth,  $4.00;  leather,  $5.00;  very 
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cise  and  pleasant  manner.  There  is,  perhaps,  no  beat  knowledge  on  the  subject ;  and  the  preventive 
similar  work  written  for  the  eeneral  public  that  measures  advised  are  accurate,  explicit  and  relia- 
^contains  such  a  complete,  reliable  and  instructive  We— The  American  Journal  0/  the  Medical 
collection  of  dau  upon  the  diseases  common  to  the  Sciences^  April,  1884. 
race,  their  origins  and  causes,  and  the  measures  for  I 

HENRY  a  LEA'S  SON  &   CO.,  PHILADELPKlk. 


STANDARD  MEDICAL  TEXT-BOOKS. 

GROSS'S  STSTBM  OP  SURGERY.— New  Edition.— Just  Ready. 

A  System  of  Surgrery ;  Pathologrical,  Diaernostic,  Tberapeutio  and 
Operative.  By  Samuel  D.  Gross,  M.D.,  LL.D.,  D.C.L.,  Professor  of  Surgery 
in  the  Jefferson  Medical  College  of  Philadelphia.  Sixth  edition,  thoroughly 
revised  and  greatl}'  enlarged  and  improved.  In  two  large  and  beautifully  printed 
imperial  octavo  volumes  containing  2882  closely-printed  pages,  with  1623  engravings. 
Leather,  with  raised  bands,  $16.00;  half  Russia,  $16.00. 

which  is  of  an  elaborate  character,  has  bees  care> 
fully  prepared  by  Dr.  R    T    DangUson.     That  Pr»- 


As  indicating  the  care  with  which  the  revision  lias 
been  carried  out  it  may  be  stated  that  the  chapters 
on  the  respiratory  organs,  the  eye  and  '.he  ear  have 
respectively  received  careful  revision  at  the  hands  ot 
Dr.  J.  Soils  Cohen,  Dr  Geo  C.  Harlan  and  Dr 
Chas.  H.  Burnett;  while  Professor  Edward  C 
Scguin,  of  New  York,  furnishes  a  section  on  cranio- 
cerebral topography — a  subject  new  to  books  of  sur- 
gery. Dr.  Battx.y  has  supplied  valuable  matter  rela- 
tive to  oophorectomy  and  Dr.  Lewis  Hall  Sayrc, 
one  relative  to  the  application  of  the  plaster-jacket 
in   the  treatment  of  spinal  diseases     The  index, 


fessor  Gross's  work  worthily  occupies  a  staadard 
position  is  the  just  reward  of  the  intelligent,  coo- 
scientious  and  persevering  labor  which  he  has  fiar 
mainy  years  bestowed  upon  the  study  and  practice 
of  his  profession,  of  the  ability  and  good  judgaatt 
with  which  he  has  investigated  the  data  of  others  as 
well  as  his  own  conclusions,  and  of  the  care  with 
which  he  has  applied  his  knowledge  to  practice.— 
TJU  Bniith  Mtdkal  Journal,  March  24,  i88j. 


FLINT'S  PRAOnOB,  with  an  Appendix.— Just  Ready. 

A  Treatise  on  the  Principles  and  Practioe  of  Medioine.  De^^igned  for 
the  use  of  Students  and  Practitioners  of  Medicine.  With  an  Appendix  on  the 
Researches  of  Koch  and  their  bearing  on  the  Etiology,  Pathology,  Diagnosis  tixl 
Treatment  of  Pulmonary  Phthisis.  By  Austin  Flint,  M.D.,  Prof* of  the  Principles 
and  Practice  of  Medicine  and  of  Clinical  Medicine  in  Bellevue  Hosp.  Med.  CulL, 
New  York.  Fifth  edition,  revised  and  largely  rewritten.  In  one  large  octavo  volume 
of  1150  pages.     Cloth,  $5.50;  leather,  $6.50;  very  handsome  half  Russia,  $7.00. 

No  text-book  is  more  calculated  to  enchain  the  ,  way  adapted  to  serve  not  only  as  a  complete  guide, 
interest  of  the  student,  and  none  better  classifies  the  j  but  abo  as  an  ample  instructor  in  the  science  aad 
multitudinous  subjects  included  in  it.  It  has,  already,  :  practice  of  medicine.  The  style  of  Dr.  Flint  » 
so  far  won  its  way  in  England,  that  no  inconsider-  j  always  polished  and  engaging  The  work  aboiutdt 
able  number  of  men  use  it  alone  in  the  stud^  of  pure  |  in  perspicuous  explanation,  and  is  a  most  valuable 
medicine;  and  we  can  say  of  it  that  it  is  in  every  I  text-book  of  medicine. — London  MtdicAl Nrmx. 


THOMAS  ON  WOMEN.— New  and  Revised  Edition. 

A  Practical  Treatise  on  the  Diseases  of  Women.  By  T.  Gaillari- 
Thomas,  M.D.,  Professor  of  Obstetrics,  etc.,  in  the  College  of  Physicians  and  Surijet^n?. 
New  York.  Fifth  edition,  thoroughly  revised  and  rewritten.  In  one  lanje  «iid 
handsome  octavo  volume  of  810  pages,  with  *266  illustrations.  Cloth,  $o.0<'> :  leatlier. 
$0.00;  very  handsome  half  Russia,  raised  bands,  $6.50. 

The  words  which  follow  "fifth  edition"  are  in  '  pervades  it,  the  reader  feeling  throughout  that  \>x 
this  case  no  mere  formal  announcement.  The  alter-  j  1  homas  is  not  in  the  lea^t  anxious  t*^  conccitl  h:» 
ations  and  additions  which  have  been  made  are  both  I  own  mistakes  and  failures,  or  to  affect  ceru^niy 
numerous  and  important  l  he  attraction  and  the  ;  where  his  experience  is  limited  ;  he  wouh^.  also  par- 
permanent  character  of  this  book  lie  in  the  clear-  ticularize  the  fulness  with  which  the  histur>-  ol  ih« 
ness  and  truth  of  the  clinical  descriptions  of  diseases;  |  subject  is  ^one  into,  and  which  makes  tht.  bt-x-k  ac- 
the  fertility  of  the  author  in  therapeutic  resources,  j  ditionally  interesting  and  gives  it  value  a>  a  w.^rk;  jf 
and  the  fulness  with  which  the  details  of  treatment  reference. — London  Medical  Times  and  G*Juttt. 
are  described  ;  the  definite  character  of  the  teaching ;  ;  July  30,  1881. 
and  last,  but  not   least,  the  evident  candor  which  , 


SMITH  ON  CHILDREN.— New  Edition. 

A  Complete  Practical  Treatise  on  the  Diseases  of  Children.  By 
J.  Lewis  Smith,  M.D.,  Clinical  Professor  of  Diseases  of  Children  in  the  Hellfvuo 
Hospital  Medical  Culiege,  New  York.  Fifth  edition,  thoroughly  revised  aud  re- 
written. Tn  c>ne  large  tmd  handsome  octavo  volume  of  836  pajres,  with  illii-tration> 
Cloth,  $4.50  ;  leather,  >^C>.oO;  very  handsome  half  Kussia,  raised  bands,  $»;.<wV 

This  edition  of  Dr.   Smith's  valuable  work    has  ^  has    been   thoroughly    tested       Theie    is  no  better 
received  considerable  add  tions.  and  some  topics  are     book  on   this  subject  in  the   English  lan^uiec  tH.»n 
discussed  in  this  which  have  not  been  treated  in  the     this  new  edition  of  Dr   Smith's  treati>c.— .^  *L.'»:j 
preccrling  etlitions      The  work   is  thoroughly  prac-     Courier  0/  Medicine ,  August,  1882. 
ticai   in   its  cliaracter,  and  the  treatment  is  such  as  | 

PLAYF AIR'S  MID WIFERT.— Third  Edition.-Now  Ready. 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  Bv  W.  S 
Playfair,  M.D,  F.K.C.P.,  Profes.sor  of  Obstetric  Medicine  in  Kinjrs  College, 
etc.,  etc.  Third  American  edition,  revised  by  the  author.  Edited,  with  addition?, 
by  KoHKRT  P.  Harris,  M.I).  In  one  hund>ome  octavo  volume  of  6ol*  i»ag«.  willi 
183  illustrations.     Cloth,  ^4.00  ;  leather,  $5.00  ;  very  handsome  half  Russia,  $5.50. 
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CLASSIFIED  CATALOGUE 
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MEDICAL  AND  SURGICAL 

PUBLICATIONS. 


In  asking  the  aitention  of  the  profession  to  the  works  adTertised  in  the  following  paget, 
the  fiublishere  would  stute  that  no  pains  are  spared  U>  seaire  a  continuance  of  the  confi- 
dence earned  (or  the  pui)iications  of  the  houae  hj  their  careful  selection  and  accuracy  and 
finish  of  execution. 

J%€  large  number  of  inqmriea  received:  from  the  prof e&aion  for  a  finer  daw  of  biiulin^B  than  ii 
U9ualiy  placed  tm  mtdical  boohi  hat  induced  its  to  pui  certain  of  tmr  standard  public€Ui(ms  in 
AaJff  Russia;  and^  that  the  tp-mimg  taste  may  he  cnconroffed^  the  piiixs  Aare  been  fized  at  so  small 
<tn  advaxice  ot'er  the  cost  of  sheep  as  to  place  it  within  the  mcanji  (^f  oU  to  possess  a  library  thai 
shall  have  atlraciiong  as  well  for  tkf  eye  as  for  the  mind  of  the  rtading  practitioner. 

The  printed  prices  art*  Uioee  at  which  books  can  generally  be  supplied  by  hookselleiii 
throughout  the  United  States^  who  can  readily  procure  for  their  customers  any  works  not 
kept  in  «lock.  Where  aoceflB  to  bookstores  is  not  convenient,  books  will  be  sent  by  mail 
pofitimid  on  receipt  of  llie  price,  and  as  the  limit  of  mailable  weight  baa  been  removed,  no 
difScuUy  will  be  experienced  in  obtaining  through  the  post-ofiice  any  work  in  tliia  cat*p 
logue.  No  risks,  however,  are  assumed  either  on  the  money  or  on  the  books,  and  no  pub- 
lications but  our  own  are  supplied,  so  that  gentlemen  will  in  most  cases  find  it  more  oos- 
renient  to  deal  with  tbe  nearest  bookseller, 

A  handsomely  illustrated  catalogue  will  be  sent  to  any  nddres  on  receipt  of  a  twcncent 

irtamp. 

LEA   BROTHERS  &  CO, 

Noil.  706  and  70S  Saitsom  St^  Phiuldelfhla,  January,  1885, 


PROSPECTUS    FOR    ie05. 

A   WEEKLY   MEDICAL   JOURNAL, 

SUBSCRIPTION    RATES* 

The  Medical  News  .        .         .  ,       FiveDollars. 

TuJB  American  Jour^jal  of  the  Medical  Scienc!59         .       Fiv  e  Do!  lars. 

COMMUTATIOIS"    BATES. 
The  Medical  News  \     NineBollarBper 

The  Amxrican  Journal  of  the  Medical  Sciences    J      annum,  in  advance. 

THE  MEDICAL  KEWS. 

A  National  Weekly  3Ieilica]  Perioclical^  eontafniiig:  28  to  32  Quarto 
Pagrcs  of  Keading'  Matter  in  Eacli  issue. 

At  the  threshold  of  h*  fourth  year  in  weekly  form,  the  conductors  of  The  Medical 
Ne\V3  feel  thill  tbey  can  look  bark  with  panbmiible  snlisfiiction  upon  tlie  residts  of  iheir 
€ffnrt»  tt»  serve  llie  best  iiilcrestn  of  the  profession,  a.nil  they  caodono  more  than  to  proniise 
lor  the  coming  yeur^  that  itshiill  be  mjilntained  at  iUown  high  Mandurd,  with  such  im- 
provements aa  increased  experience  and  enlarged  connections  render  posalbU.    \xit  %)&.% 


2.  Lea  BRoxirEits  &  Co.'s  Publicationb— MedlcallfewSf  Am,  JosraaL 


THE   MEDICAL   NEWS-WEEKLY. 

(Conlinii«cl   from  firtt  p«9«.> 

Orig^lnal  Department  ttscoltiinng  are  replete  wiili  articles  of  the  Ligbe<:t   ' *■ 

bearing  on  nil  brunt  hcs  of  me<liciil  Buience,  Its  Muspittil  R^eiwrU  rffi 
treiitiTient  adopleil  in  the  most  celubnUed  ImspiiHls  of  the  globe,  »nii  its  iH'|tann 
Progress  «>ntninsj(idicimi8  excerpts  and  tniriblaiioijs  from  i\\[  the  leading  maBoU  f4i^ 
odlcala  of  tlje  world.  The  Editortul  Articles  are  from  the  pens  of  a  lanr«  anti  Mt  fd^ 
torial  Stalf,  and  are  every wlit're  conceded  to  be  the  most  inslniciive  and  tdMibrit 
productions  of  their  cbiss  in  the  country.  Maintaining  «  large  c<ir(ift  €<f  qiiftUfiftl  ecfwt^ 
pondt!nt8  in  all  the  ineiliatl  centres  of  both  hemispheres,  The  News  l&  in  eirly  ttccifi, 
hy  cable,  telegniph  and  mail,  of  intelligence  from  all  qiiarterB^  ll  iKut  osits 
the  energy  of  a  newspiiper  with  llie  elaboration  of  a  t  lenttfic  rti{4i£A2.iiie.  Ita  rt^jKniua 
for  enlerprlKe  in  tfie  puBl  is  the  bei^t  gunnmtpe  for  the  future  that  nothing  vill  bt  tdk 
undone  to  render  it  a  faithful  cuuni^Uor  and  itidijspensable  a^^ttisUiiil  to  erery  ] 
man  in  active  practice.        ^ ___^__ 


»C©        1 


THE  AMERICAN  JOURNAL  of  the  MEDICAL  SCIENCES, 

Edited  by  1.  MINIS  HAYS,  A.  M.,  M.  D., 

Is  ptiblislied  Quarterly,  on  the  fir8t  dnyg  of  ^Janttary,  Aprfl,  JbI| 

and  October,  each  Ktiiiiher  eon tuiii  1114;  over  TUree  Uuudred 

Octavo  Pa£;^es,  fully  11  lust m ted. 

In  his  contribution  to  ''A  Century  of  American  Medicine,^  published  in  ISTfs  It 
John  S.  BillingK,  U.  S.  A.,  Librarian  of  the  Natiomtl  Medicsil  L»ibmry,  Waftii^r  -*  -  -^  - 
gjnphidilly  outlines  the  ibaracter  and  services  of  TitE  AmerICAK  Jot 
ninety-seven  volumes  of  this  Journal  need  no  eulogy.  They  ci>ntaiii  cnmiy  ongiitoj  j*j*:^ 
of  tlie  highest  vutue;  nearly  all  tlie  rt'al  criticibmB  and  n*view9  vrhtdi  we  ftmmm^  mk 
8uch  carefully  prepared  guinuKiries  of  the  progres«  of  medical  wience,  and  mlstfrnctf  lii 
nolices  of  foreign  works^  that  from  thij*  file  alone,  were  all  other  productiuiiB  of  the  |rti 
for  the  last  fifty  years  (JeMniyed,  it  would  be  ]xi6Kible  to  reproduce  the  frreal  tn^iori!^^ 
the  real  contribudonB  of  the  world  to  mcdic;il  science  durini;^  that  pericxL** 

Tlih  opinion  of  a  man  pre-eminently  qualilied  to  judge  is  corroborated  hy  tK«  fi«i 
circle  of  readers  of  the  Journal,  whieii  include^]  the  ihliUiers  of  the  profetNsion  in  sdl  pfi 
of  the  world.  During  the  coming  year  the  features  of  the  Jottmikl  iihtt*li  Ii«vp  g\m 
uniil loved  siitisfaction  to  two  generations  of  medical  meD,  will  i»e  maiuLdned  in  tiicx 
vigomus  maturity* 

Tlie  Original  BepEtrtment  will  coni$ist  of  elabomte  And  richly  illiistnled  Mdm 
from  the  pc^ni^  of  the  motst  eminent  members  of  the  profefssion  in  «U  parts  of  tlneeaatfil 
and  Eoghind* 

The  Review  Department  will  maintain  its  well-eametl  reputation  for  dhtceaioak 
and  ijopfirtialliy^  an<l  will  OHituin  elal>f>rale  reviews  of  new  works  anil  topici  of  tbc^, 
and  numerous  nnnlytical  and  bibliogniphic^d  notices  by  competent  wrilern. 

Following  these  ixnnes  the  Quarterly  Simunary  of  Improvements  &&d  Db' 
coveries  in  the  Medical  Sciences^  which,  being  a  classiiied  and  arraii|ged«nalnMiii« 
of  ini|K»rtant  articles  appearing  in  tlie  chief  medicjd  joumala  of  the  vorld^  Auudhtti 
comijacrt  digest  of  mcdit-al  progress  abroad  and  at  home. 

The  soWTiptiou  price  of  The  American  Journal  of  thb  Mkdical  Scnseoi  !■ 
never  been  niined  during  its  long  career.  It  is  »till  sent  free  uf  poatiige  for  Tiv*  lyfasi 
per  sinnum  in  advance* 

Taken  together,  the  JotiRNAT/and  News  combine  the  advantiigea  of  Uie  e)alion£e  fsvf 
aratinn  iluit.  can  be  devoted  to  a  quarterly  witJi  the  pronipt  c«3n%*eyanoe  of  kntalUrvM 
by  the  weekly ;  while,  by  special  management,  duplication  of  tnaktler  ia  veadmti  m^ 
possible. 

It  will  ihtis  be  seen  that  for  the  very  modenite  sura  of  I'TTNE  DOLLABS  fit 
the  8ubscril>er  will  receive  free  of  postage  a  weekly  and  a  quarieTly  ii  *   '     ' 

the  luteiit  advances  of  the  medi«*al  acitnces,  nml  containing  an  equivi  .45 

octavo  pnges,  »tnre<l  with  the  clioicest  material,  original  and  seT  it 

by  the  l>c«t  nietUcul  minds  of  both  hemiHi)hereB.     It  wouhl  be  i  ital 

•o  burge  an  amount  of  matter  of  the  same  value  offered  at  so  low  a  j^nc^ 


fS^  '^h^  Bafest  mode  of  remittance  is  by  baok  check  or  postal  money  order,  dmvm  to 
the  order  of  tlie  UBdersigiied ;  where  these  are  not  accessible,  remittances  for  subecrip- 
tioDB  miybe  made  at  the  risk  of  the  publishers  by  forwiirding  In  regUkrtd  lettera.  Addren, 
Lea  Bbothsks  A  Co.,  Nos.  706  and  708  Sansom  St.,  Pliiladeli»hkL 

•^*  Communications  to'bolh  these  jwriodicals  are  invite*!  from  gentlemen  in  all  purti 
of  the  country,  Origitml  articles  cotilnbiiteii  excliiisively  to  ^^itber  j>eriiKliail  are  liberally 
paid  for  upon  publiculion.  ^Mien  necessary  to  elucidate  the  text.  Illustrations  will  be  fur- 
nistieil  without  cost  to  the  author. 

All  letters  pertaining  to  the  Editorial  Department  of  TiFE  ^fEDIcAL  News  and  Tm 
AMEnrcAN  Journal  of  the  Mkihcal  8ci£Nc£a  should  be  addjnpssed  to  the  E&tToaiAli 
Officii,  10O4  Walnut  Street,  Philadeiijhia. 

AH  letters  (pertaining  to  the  Buiinem  Department  of  these  journals  should  be  addressed 
wzdusively  tt>  Lea  liaoTiiEHS  &  Co.,  706  and  708  Sansom  Street,  Philadelphia. 


The  ohj«^ct  of  til  i.^  man t til)  Is  to  nffonl  n  con  veil' 
tent  wflirk  of  rfcfi^reiicf  to  i^tnitfr^tH  linrlni;  tt>f>^hrii«^t 
tnomenU  Ai  tln'ir  comm«n*l  wJuft*  in  attcMt^lntU'C* 
0|>on  tni-Hliciil  lectLtreM,     It  l»  h  rHvuni^jle  nlgii  Uini 


nARTSnOBKE,  nEHi^UY,  A.  M.,  M.  D., 

Lntetff  F^ofeimr  of  JI^*fffi«in^  tn  the  Univtrat^/  of  PtHni!i/U»aHia, 
A  Conspectus  of  the  Medical  Sciences;  Containing  Handbooks  on  A  natomji 
Physiology,  Chemistry^  Maleriii   Mediai,   Pnwtice  of  Medicine^  Surgery  and   Olwtelrica. 
8eor»nd  edition,   thoroti^bly  rev i sal   and   greiilly  impmved.     In   one   htrge  royal   I2m0w 
▼olume  of  1028  page«,  witb  477  iUustnitions.    Cloth,  |i4.25;  leather,  ^5.(H). 

inrlustry  &nd  etiflri^y  of  its  iiHe  e^lttor — BowUm 

a  W*-  ca»i  !*«y,  with  iheHiricto^i  tnitK.Uml  H  Is  th« 
wjit  work  of  iJiM  ki;n*i  waii  wJiirli  wm  lueiv'qtmint- 

H    '-t-    ^ 1   foiinii   nf*ct?8siiry,  in  nslioit  >*jm'«  of  i  «tl,     tt  i--^.    «:       "-       .....     ,i  '.yr^  ^jj  reeeui 

i:  ^  tirw  nnii  c>Art«r(itiy  rf^vi^^tvl  ciiJiMon.    contri><  hiiI  I**  thor^ 

'I  iini*"  »»«•<»  vory  niim»>touH  and  iinn^n- 1  fme  u-'  *  ihtMuiulioiit 

ikUj  '  >■  ,^- ,  ,%,i'li  eiich  pitrl  »efro^4  uy  Imve  roceiveU  i  nur  euiiii.>i,  . .  -mi>—  ...  >i1^  jt  lin  il»  .ily  Htl»|Ui'tl  to 
||»  tint' hiiure  of  liU*' niton.  We  o«n  Cijncelve  «ucti  |  tti«  ime  o|'  wlijij«'ntjs  of  medictne,  I'lie  l^M»k  is 
A  work  lij  ^>«  usefiit.  not  only  to  studentH,  but  to  faithfotly  nnil  ivl«ty  ex;«cul«(l. — (Jhark«(/jfi  JHedic^ 
pr»ctitlouers  mu  well.    H  retlccU  cretlit  uyon  (lie  I  Junfu/U^  April,  t87d» 

STUDENTS*  SERIES  OF  MANUALS. 

A  Series  of  FiAeen  Manuals,  U\t  the  use  of  Student**  nnd  Practitioners  of  Medicint 
and  Surgery,  written  by  eminent  Teachers  or  Examiners,  and  iiisut^l  in  {Hx-ket*Hiz6 
12mo,  volumes  of 'i0«!>»54i J  pageii,  richly  ilhisirated  and  at  a  low  |»rice.  The  following  vol- 
umes are  now  ready:  Klein's  Ktevicntif  of  UiHofotiy^  Peppeb'si 6'ur£/i>a/  Pathotot/y,  TiiEVEa* 
^Surffim-t  Apfdieil  AtuUomy,  Ralfe's  Citnind  Cheminhy^  Clarke  and  Lo<:ii\vooo's  Dit^etfor^ 
HanntiJ,  Power's  Huvmn  Phyftiohfjif,  Biic«'E*s  Mnterift  Mrdica  ftnii  Thrrnprtitic\  RuBKkt- 
•OX'S  Phymo^o^jical  Phynic»^  und  OoULo's  Sunji^tii  Diaf^nmin,  The  following  ure  in  preiis: 
Bkllamy's  Operuiut  Sanjery,  Bell's  Onnpnt-ntit^  Phjmohtjy  and  Amitomy,  Peiter'i 
Forfwfic  Mfflicine^  and  CirRNOW's  Medical  Applied  Anutomy.  For  separate  tnjticeii  see 
index  on  hist  page. 

SERIES  OF  CLINICAL  3IANUALS. 

In  nrranging  for  this  Series  it  hiis  been  the  design  of  the  publishers  to  provide  the 
profe»)nn  with  a  collection  of  luilhoritalive  m(mogra|ili3  on  iniportjuit  clinical  stibjectf 
i.n  a  cbenp  and  portable  form.  The  appended  list  of  authors  and  titters  will  gii^ean  Idea 
of  the  gener.d  plan,  and  details  rcg;irding  size  and  price  inuy  be  exjiectwl  ul  na  early 
day:  TltEVfS  on  Inteittimd  Ofj^tniction :  Savage  on  Insanity  ami  AHird  NeuniKtn^  ( /«^ 
rendy):  lliwciltsmys  ox\  StjphHiji ;  BliYANTon  lite  BreaM :  MoRRIson  Stirfficat  DiHfdHt^Hoftht 
Kidaetj;  BuoADBEKT  nn  the  Ptd^f;  BrTLIN  <m  ibe  Tonfjut ;  OwEN  ou  Savfjirtd  DinruncA  of 
Chddrai;  Ll^cas  on  Dtseu^js  of  the  UretAnt ;  Marsh  on  Distojses  q/"  /.W  Joints:  PlcK  on 
FratUuret  and  Didomiio^nx,    {Prfparlnfj.)    For  sepan^te  notices  see  index  on  la4>t  page. 

ITETLL,  JOHN,  M.  !>.,  and  SMITH,  F.  G.,  M.  7>., 

Lnt«  SHrg*on  to  fh«  /Vnwi,  IIotipitaL  Prof,  of  th^  IimtttntfJi  uf  Mf*t,  in  tM  Unit,  of  Prnna, 

An  Analytical  Compendium  of  the  Various  Branches  of  Medical 
Science,  ft>r  tbc  use  nntl  exajniuutiuu  of  Sliulents.  A  new  edition,  revised  and  ini(*rove<L 
111  one  very  large  royal  I'Jrno.  volume  of  ^74  pages^  with  374  w*XKicuta.  Cloth,  $4;  strongly 
bound  in  leitther,  raised  bands,  $4.75. 

LUDLOW,  J.  L.,  3r7jh, 

OmfKHttmr/  Phyiitfnn  to  ffu  philtulrtphin  Hmpital^  tU, 

A  Manual  of  Examinations  UfK>n  Anjit^my,  Physiolo|?y,  Surgery,  Practice  of 
Medicine,  ()l>Htetri<-s,  Materia  Medicii,  Cheuiistrv,  Pbarmacy  and  Therat»eiiii<'s.  To  ivlii<'h 
le  aildetl  a  Medical  Formulary.  Thirtl  e<litiun,  iborougbly  revised,  und  greatly  extended 
and  enlarged.  In  one  bandst»nie  niyal  12mo.  VMhuue  of  HIG  large  pages,  with  370  iliua- 
Imtions.    Cloth,  $3.25  J  leatber,  $3,75. 

The  arrangement  of  this  rolume  in  the  fortn  of  qncAllotv  wv^  «kbw«!^  t^^xv^kt^ xV  <«^ 
^jhllf  mil  table  for  the  office  examination  of  sludenUt  Dtud  Cor  v\vQ«fe  ^Tfe^Tm%^^  ^pftft.v>3*x\s:»- j 


DUNGLISON,  nOBLEY,  M.  D., 

Lntt  PruftttKfr  of  ImUtntfj^  of  Mctheutft  m  tht  Jtffermn  Mediml  Cb^teq0  ^f  pt^it^A^u  i.^ 

MEDICAL  LEXICON;  A  Dictionary  of  Medical  8c 

&  concise  Explnnution  of  the  various  Subjet'is  and  Terms  i»f  A  n  ri,  .mv 
ogy,  Hygiene,  Thenipculics,  Phaniiaoolr^gy,  Pharmacy,  Burj. 
prudence  ami  Dentistry,  Notices  of  Climate  and  of  Mineral  \ 
fempiriciil  and  Dietetic  Prepanaionfi,  witii  the  AccentLialicm  itntl 
tnd  the  French  and  other  Synonymes,  so  as  to  con»titule  n  Frci. 
Medical  Lexitxin,    Edited  by  R  re  hard  J,  DtJNGUSON,  M.  D. 


Cloth,  $6.50:  l^atlicr, 


A 


il 


handBorne  royal  octavo  volume  of  1130  papres* 
very  handisorae  half  Rmasiu,  TVihied  bands,  ijS, 

The  object  of  the  ^uthor,  from  the  ovitset,  has  not  beeo  to  make  the  work  ft  iittfrrt1|g|> 
con  or  dictionary  of  terms,  but  to  aflbrd  under  eoich  word  acond.  '  '  '  itm  vmm 
medical  relations,  and  thus  to  render  tlie  work  an  epil4»tne  of  i  ii4ilioB  4^ 

tnedicfd  t*cience,    ^Starting  with  this  view,  the  iriorn  •'^*-  j.-m  ^ni  ^j  (briki 

work  has  emdiWd  him,  in  repealed  revisions,  to  t«i 
until  at  len^^th  it  hfis  attaine<l  the  poHilion  of  a  rer> 
the  htnguage  is  ijpjken.     Special  palmi  have  l»een  lakvu  in  the  prcija, 
edition  to  maintain  this  enviable  repiiU'ition.     The  tuldttions  to  the 
numerous  than  in  any  previous  revision,  and  particular  attention  i 
Accentuation,  vfhich  wiil  be  found  marked  on  every  word.    The  tv; 
has  L»een  frreally  improvetl,  rendering  reference  much  more  ejisy^  mui  estry  c»t* 
taken  with  the  mechanical  execution.     The  volume  now  oout:un»  the  miller  nf 
four  ordinary  octavos. 

A  book  of  which  every  Amerlciui  ought  to  bo  | 
proiiil.  When  the  tenrupil  unth^T  f>f  >h«  wart* 
pfb^,«e«t  (iwiiy,prol»At»lyall  of  us  fen      "  '     ^xtnk 

•hotihl  not*  matnlrtiil  Its  phw?o  ii  mrin^^  ' 

vlchoe  wtiOH©  terms  ii  df!f^aes,  v,  l»r.  |j 

thi^  r^vi^iion  of  r^evpral  eiHH<»n^  of  the  work,  AHfJ 
hl^vlrrf;  he*»n^,  ([(erffire,  trninej   (n   th«  niflhoU* 
And  JmbiiPtJ  with  the  spirit  of  the  lHv>k,  Um*  t^rt•rl 
•til«i  (o  edit  it  KN  a  wurU  of  the  kind  ithoiitd  t^  | 
editeti— to  carry  it  on  steadily,  wjthnni  jur  or  int^^r-  | 
n»t'lion,  %IonK  lh*»  j^ro^^vot  of  tlMMiKhl  It  h«?*  Iihv"  | 
aJled  dtirhiK  it«  ilfellnte^    To  ishow  lht*i  miiKoifiule  ij 
of  thf^tsi'^k  whffh  r»f,  bungltxoti  ha^  lii^isunieiJ  nod  ' 
Curri    '  ■'■  r  only  neet'Hsiiry  lo  niai"     ' 

min  iihl 'n*»w  Kiihjtvt*  hiii^'* 

•irlrii  >  dniotk.—rfitlaJt 

Tiriir.\,  J  Jill.  .1,  irvi  4 


work  hiv«  h<><^n  w<«l|  known  fow  About  kttiffwti 

And  n*»i"d'<»  n't  wnrd^  of  ftrftl*^**  t-^n  m:r  fmrt  rr.  f»,"*^ 

m**i  P  ■  '  ■ 

esp' 

Jinil  »,nil«    iif   -I      •*% 

*iid  io  «>f»#Bioii«r^ 

btrl'  wtUiL — twiiri^  I 

nnf 

h\V'  'I  ,m*y  Ihum.. 


titiJtijjfita  M 


t*ol* 


A^H)l)t  the  fln*t  l>ook  purchased  by  the  tnedtc^Kl 

ttudent  In   tftr'    M<-ilniil    iM.'tUiiuii-v       TUm^    I'^Klcon 

•npiniiAto 
nt)fL     111  J' 

laU*riit»  a^  ;.^-  -.  -  'iJ-n 

to  (he  pnki  li-^iii^  tufi)«*ei  t 

Btiiil«>nlH  nnil  ni  imth^dlrt* 

be  ooTi denied  "    :  ,  :  -  lienf<rve,  m 

while  per*i«lc>u*ii>u«»    U  «jv*  iM'i!no»«i  I 
met  ihfi<*  Uidh'iiLion^  Ihiil  it  i>ecjmie  j. 
dlr'Uonarv  of  tf.Mii'rul  ii-.t^  uln'UMor  n,. 
ftiidled   i< 
revini^m  i 

•o  ut«'j|l. 

letter,  Mrhllu  Uw  ..   Ut  h4T»HU  «'M|<m; 

•iiitM)»0)i;cini<nr  'HnlJ**it'jereiicev 

—Ciitcumutt  Lnr  ,     li.  lu,  IH74. 

Am  %  MftadurU  work  of  rerervoee  DuDgliion*i 


afM 

aiiiMi        .    .    . 
Feb,  L-TI 
A  VHliiAbte  dicthioary  of  !>)«  t^rriM  f^inp 


mrid  of 


ll  hA.<«  Ihe  mro  merit  that  ft  certalfttjr  N«i««0 

in  Ihe  KiiKhsh  InfiKiiji,Ke  for  mic^v^nrmrf  -  ^  "  '- 

rof«r«uc«>ab— iLamit/a  Moditnl  &ii»«tia. 


nOBLYW,  ItlCHARD  J>.,  M.  D. 

A  Dictionary  of  the  Terms  TJaed  in  Medicine  and    "' 

Sciences,      Kevibe<i,  with  nu til ertuiK  additions,  by  L^AAr  Hays,   >i 

The  Americiin  J*junial  of  the  Metlical  Sciences.     In  one  large  rt»y;Ll  i: ,.., 

double-columned  pages.     Cloth,  |l.oO;  leather,  $2.00. 

Jt  i«i  the  beat  book  of  deflnittoni  we  have,  nad  ought  alwaye  to  b6  npoo  thm  «lu4eBt*e 

MtduQt  and  Hurt/ical  JuuruaL 

ItOnWELLf  G.  F.^  F.  U.  A.  &,  F.  C*  5., 

Lr^iurrr  on  Nafumt  Sfifnct  at  Chfton  CuUf^f^  England,      , 

A  Dictionary  of  Science:  C^nnpriKiox  Atttrtmomir,  C1h 
tHHty,  ]\i"M,  Myfhx)<lyn:tmi<-s,  Jlydr<T«laticTi,   Light,  Miij^nctwrn, 
Pnetjoiuli^^-s,  Sniitid  tmd  Statics,     Contributed  by  J,  T.  ilult'      ' 
Cnj<jkci<,  I'MIS.,   rX:,S.,    I>e«lerick  (iiahrie,   RA.,  Ph.  D^    I 
G.  F,  HotUsvU,  VVlitrtr,  Churie«  Totidin>u»u,  F.KS.,  )<   "^ 
IJ.Sc,     iVetviWdby  'a\\  Y**s6'A>y  iw  vW  \V\<v^\^'  «?v^  Uv<i  Pli 
OClAVo  volume  oi  'i  ^'i  V«k^^  "^'vOa,  \^  'vVi\M!Xfa.\\v:*w.    ^ 


L«A  Brothers  k  Co/s  Publicatiopts — Aiialomy. 
GMAT,  MBJIfItT,  F.  H.  S.^ 

Lecturer  on  Atrntomif  at  SL  Gforf/e*n  Hui^fiitnl^  London^ 

Anatomy,  Descriptive  and  SurgieaL  The  Drawings  by  H.  V.  Carter,  M.  D., 
mjid  Dr.  VVis^macott.  Tlte  dissections  juintly<bv  the  Author  an«l  Dr.  Carter,  With 
an  Imi^Hluclion  on  Oeneml  Anatomy  and  Development  bv  T,  Holmes*^  M*A.,  Hurja^eon  to 
8t.  Ge<ir^e**i  Hospitiil.  &lit4J<l  by  T.  PiL-kering  Pick,  F.  li,  C.  8,,  Surgeon  to  and  Lecturer 
an  Anatomy  til  8t.  George's  Hospital,  Lt^ndon^  Exmminer  m  Anatoniv,  Royal  Ci»IIege  of 
8tir;jc*oni4  of  England.  A  new  Anieritmn  from  the  tenth  enlai^ed  and  imiimved  L<indon 
edition.  To  which  is  addotl  the  second  American  frrjm  the  lutest  English  edition  of 
Landmarks,  Mei>i<:al  a>jd  SuttyiCAL,  by  Luther  Holden,  F.R.C.8.,  author  of 
**  Hiimiin  Oifleology,"  "  A  Manual  of  Dissections,^'  etc.  In  one  imperial  octavo  volume 
of  1023  pages^  with  564  lar^e  and  elaLMtrale  engravings  on  wood.  Clothj  $6.00 ;  leather, 
97.00 ;  very  handsome  half  Russia,  mised  Imnds^  $7.i>0. 

This  work  covers  a  more  extended  range  of  subjects  than  is  cnfttora&^ry  in  the  ordinary 
test-books,  giving  not  only  the  details  nec&iBary  for  the  student^  but  also  the  application  to 
those  details  to  the  fmictice  of  mt?<iicine  and  surgery*  It  thus  forms  both  a  guide  for  the 
learner  and  an  admindde  work  of  reference  for  the  active  practitioner.  The  engravings 
form  a  special  feature  in  the  work,  many  of  them  being  the  siice  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  fmrts  printed  on  the  IxxJyof  the  cut^  in 
place  of  figures  of  reference  with  descriptions  at  the  foot.  They  thus  form  a  comideie  anil 
•plendid  seriea,  wliich  will  greatly  assist  the  student  in  forming  a  clciir  idea  of  Anatomy. 
and  will  also  serve  to    refresh  the  memory  of  those  who  may  find  in  the  exigencies  of 

Sractice  the  necessity  of  recalling  the  details  of  the  dissecting-rooni.  Combining,  as  It 
oes,  a  c^implete  Atlas  of  Anatomy  with  a  thorough  treatise  on  systematic,  descriptive 
and  applietl  Anatomy,  the  work  will  l>e  found  of  great  servic^e  to  all  physiciaaq  who  receiva 
students  in  their  ojBces,  relieving  bc^th  preceptor  and  pupil  of  much  labor  in  laying  tha 
groundwork  of  a  thorough  meilic^l  education. 

Landmarhiy  Mtdical  and  Sitrfficdf,  by  the  distingiiishe<l  Anatomist,  Mr.  1/Uther  Holden, 
has  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  work  givea 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  Ixidy  the  jxisition  of  internal  parts.  Thui 
oomplete,  the  work,  it  is  believed^  will  fumLsh  all  the  aii^istance  tiiat  can  be  rendered  by 
^pe  and  illustration  in  anatomical  study 


ThH  well-known  work  comtVH  to  it;*  as  the  Intent 
AfnericAm  fr.:Hn  tfiH  toiith  Knjflj.sh  filitioa.  A?<  il*« 
tit  to  in  I  — i^il  titrrjiif^ti  mAuy  handH 
and  r  >  ivMiUotit  Awi  revisions. 
ThftW'i  .  i»leof  rrtiire  improvement. 
Tnkinj?  a  inU  in  j*il,  ju  «i*^,  manner  of  make-up, 
Its  dhnrni'ter  and  illi]>«trHttooM,  iu  gcneml  aocur- 
•cy  rtf  liftf'ripftoa,  it*  pr3V'lH''Al  aim,  ftn<l  il«  per- 
ipicuiiy  of  H(ylt\  It  i«  t^.e  Anittomy  benl  ruljkpled  to 
tn«  wsnt*  of  i\w  ><£udent  jind  praclitluaer. — Meilieai 
Meeord,  Sept,  l\  is&l.  ^^ 


There  Is  prot«aMy  nrn  work  used  eo  unWenmny 
by  pliyslclAO-s  .in,i  m.  jjr  aI  •^Iu  ItMiH  i***  ihh  cint. 
It  Ih  ile.«*ervji  _  It  ihey  rep<iii* 

ia  It.     If  the  .reUwUhlljU 

issued  two  y  liily  see  how 

much  it  has' Ihicu  isujjruvtsU  m  UiM  Uioe.  Miinj 
p(M$es  hAVQ  iMsen  added  lo  ihi!i  t«xL,,et4fMnTUUy  ta 
thfise  part**  that  troni  of  )tis<^to>f\*  und  tnnnv  nrKr 
cuts  hAr«  b«en  lntroduc«d  and  old  ones  moainK»d. 
— Jnurtuii  of  tht  AnuBnean  Aleiiicat  Antoetationt  3«pi, 

1,  issrt. 


Aijso  for  sale  sefaratz — 
SOLDER,  LUTHER,  F.  JJ.  C.  8., 

Surgeun  to  SL  Bfit-thotnmcu<^ »  and  the  Foutuihwj  Ma&pttaUt  London, 

Ijandmarkaf  Medical  and  SurKical.  Second  American  from  the  latest  revised 
English  edition,  with  addiiifus  by  \V.  W.  Keen,  M.  D.,  Professor  of  Artistic  Anatomy  in 
the  Pennsylvania  Acadeniv  of  the  Fine  Arts,  formerly  Lecturer  on  Anatomy  in  the  Phila- 
delphia School  of  Anatomy.     In  one  luLndsome  12mo.  volume  of  148  [>ages.    Cloth,  $l,tK), 


This  littl*^  ^v>  '   i^  -  t ^  V 

they  hfirm  Ul-.  -  ..t,,.  ^,.,  .,  ,.,».^t 
•iTfsry  ^KomtnAtioa  of  a  pntiffiit. 
IfcDguat&tt  90  cl«ar  and  conei&Q 


d  vrtthin 
\p\y  In- 
tci,  sine© 
squire*  at    an 


It  i*  written  in 
that   one   ought 


V  heart    Iltcaohe--^* 
>ri,  ocnlar  and  pw' 
u.tmioal  and  phv- 
the  Auljj«Hi;L    ft 


tii«  stiidtint'if  and  young  practitiooer^s  book.'— i'^y^ 
sicum  antl  Sur^eo)},  Not.  1B81. 


WILSON,  ERASMUS,  F.  It.  S, 

A  System  of  Human  Anatomy,  General  and  Special,  Eilited  by  W*  H* 
GoBRBcHT,  M.  D.,  Prof«:?ss<>r  of  Gcoerul  and  Surgical  Anatomy  in  the  Medical  College  of 
Ohio.  In  one  large  an<l  handsome  octavo  volume  of  616  jwges,  with  31*7  illuslrHtiona. 
Cloth,  $4.00;  Ictithcr,  $^.00.     _^ 

S3IITIT,  H.  IL,  M.  X>.,  ami  HORJS'FR,  TVJIl.  E.,M.D., 

EfntrUu*  Prof,  of  Surgery  in  the  Unio,  of  Penn^.^  ef<^         Lnti  I'rof.  of  Aunt,  in  fh«  Univ.  of  Penna, 

An  Anatomical  Atlas,  Illustrative  of  the  Stnicture  of  the  Human  Body.  In  one 
Large  im{>en;il  octavo  volume  of  2tMJ  pages,  with  Ii34  l*eautiftd  ^gures.     Cloth,  ^50. 

CLELAND,  JOnN^M^D.,  F.  li.  8., 

PrtiffAAur  of  Anatomy  n$td  PhuMuiltajif  in  Queen's  Ojtte'fn^  Onlvat^* 

A  Directory  for  the  Bissection  of  the  Humau  Bo^^  *    Vvt  «Qfc  ^\!!3a&* 

▼oltime  of  17 H  f mges.    Cloth,  $1,26. 


Lka  Brothers  A  Co/s  PirBLicATioN» — Anmtamy, 


^ 


ALLEN,  HAJtBJSOy,  M.  D.,  ( 

Frofemor  of  PhynioLijgy  in  the  Vnivtritttj  of  Penrutplvania, 

A  System  of  Human  Anatomy.  Including  Its  Medical  and  Sura 

Belationa,     For  the  use  of  Pruclitiuiiers  and  Students  of  M    '  With  aa  T 

ducion-  Section  on  Histology,    By  E.  O.  Shakespeare,  ^l.  I  ^Ittiolcf^iM  it 

PtiiliiJeliihiu  IkispitEil.  Com  prising  about  825  double-cx.»lumn».  .  i  ..,;  t^T*^*^^  ^it| 
illuBtratiutiit  on  109  full  page  lilho^aphic  phUes,  many  of  which  arc  »  ijM| 

engraving?;  in  the  tejtt.     In  six  Sections,   each  in  a  portfolio.      Ssectiff  toI 

Section  IL  BoKEs  Ajtfi>  Joints.  Section  IIL  Muscles  ash  Fabcijc  Sectioa 
Abteries,  Veins  and  Lymphatics.  Section  V.  Neb  vol's  System,  8ectio« 
Organs    of  Sense,  of  Digestion    and    Genito-Urikary    Oroax»,    Embryoi 

I>E%'ELOPMENT,  TERATOLOGY,   SUPERFICIAJL  AnATOATY,  PoST-MoRTEM    ExaMLXAI 

AKD  General  and  Clinical  Indexes.  Just  ready.  Price  per  S^ciiun,  each  in  a  banc 
portfolio^  $3.50  j  alij<»  Ixuind  in  cloth  $23.00;  very  Imndtionie  half  Russ^ia,  raised  T 
open  back,  $25.00,     For  mlt  hy  mih^xriptimv  only.     Apply  to  Uie-  P^lUhers. 

Bxtract  from  Introductioo. 

It  is  the  desi^  of  this  book  to  present  the  facts  of  human  aiiat4?mv  in  tlie  j 
suited  to  the  requiremeni44  of  the  student  nnd  the  practitioner  of  tt 
bclievee  thnt  such  a  IxKjk  ia  ncG<iedj  inu^niuch  a*  no  treatise,  aa  far  ur  ^^< 

addition  to  the  text  descriptive  of  the  subject^  a  Bystemutic  preaent«iiuQ  of  twcli  \ 
facts  as  can  be  upplied  to  prnctice. 

A  book  which  will  be  at  once  accurate  in  statement  and  concise  in  terms ;  wVitcK  < 
an  acceptable  expression  of  the  present  state  of  the  pcience  of  onntomy  ;  wh  ieh  will  i^ 
nothing  ihiit  can  be  nmde  iipplinilile  to  the  medical  art^  and  which  will  ihn 
of  surpieal  ini  jKjrtance,  while  omitting  nothing  of  va.hie  to  clinical  mei^icine,— 
to  have  an  ejtcu.se  for  existence  in  a  ciitmtry  where  mottt  snrju;iionR  arc  Keiieml  ,...-..., 
and  where  theifs  are  few  general  practitioners  who  have  no  tiiterest  in  surgery. 


It  ia  lo  he  consideriH!  a  ••tndy  of  Applied  nnaloniy 
in  its  M'hleNt  nf'nM? — 1\  *y*tfmRiiP  |:>i'e«t>ntatjon  of 
iuch  anntitmirfil  fftclji  a-*  ran  be  ftpplii'd  lo  the 
practire  of  nu'diclne  ms  well  «>  of  ^urg*Ty.  Our 
author  \^  con<'l!«t*,  iictMnate  an<i  jimciiciU  in  hii* 
itiitementH,  find  .^mfeciiK  n^tiriruiily  \n  infufiing 
an  interest  into  the  study  of  Mhut  ii»  icf^ncTAJIv  t'on- 
aiileri^d  a  dry  subject.  Tht*  dfpuriniont  of  fll-itob 
Ofcy  i«  trfrtted  In  a  miustfrly  nmnru'r,  and  the 
gronnd  i*  travelled  over  by  one  iJiomiiglily  famib 
ur  with  it.    The  lliuitraUoJU!  are  maae  vrttri  greai 
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.,K' 


cnr' 

of 

II- 

lo   

Kenvml 
f<*c)lug 

noItU^,    ^ ^  .  ,..,.K 

Lhot^ti^lit  bviforv  ^rv 
nh\ervi\\fiti.     It  l»  i\ 
the  hvini  of  iU   kitk^j    au 
Rtmrd,  Nor.  £&.  iassS. 


CLAItKE, IF.  B.,  F.Ii. C.S.  £  LOCSWOOD, C.  J?.,  JP.lt, 

Dcnnjt}Mtrator&of  Anatomynt  St.  linrthitUtmetv**  ffotpitat  Medical  School^  Iji>nd*jn^ 

The  Dissector's  Manual.     In  one  pockel-sbe  12my,  volume  of  39C 
49   illustrations.     Limp  cloth,    red  wlges,  $1.50,      Jim*  ready.     See   Suui^4 
MfanuaJs,  jMige  3, 

ThiN  ic  A  very  excellent  manual  for  the  it»e  of  the 
•tnitc<rU  w  ho  dpnire*  to  learn  analomy*  Thf  meth- 
od!^ of  demr*n,»'triition  M'etn  to  n?*  very  satUHiujUtry. 
Til  ere  are  majiy  woodcuts  which*  for  Uie  moat 


^ 


part,  are  food  and  Inatnietl*^  Tba  iook  i 
and  convcntenu  W«  ar«  ^Jiul  lo  n^^immm 
Hotsttm  Meiiieal  and  SurgtetU  Jovrnal^  J«b.  Hi 


TREVES,  FREDERICK,  F.  R.  C.  S., 

Senkjr  DrnHmittuUtr  of  Anntoi**fii  nnd  At^afant  Sur^ton  at  the  London  JIotpttaL 

Siii*gical  Applied  Anatomy.     In  one  picket-gixe  12tno.  vol  tune  of  I 
with  t*l  iliubi rations.    Limp  uloth,  rod  edges,  $2.00.     Just  reck/y.     See 
ManutiUf  pa^e  3. 


Hp  h»iM  pradn<?<»d  a  work  which  wtU  nommand  a 
larK^^roirilcfof  n^ndvr*  thftii  iJie  cIo^a  for  whi«'h  U 
WUH  v«  ridvri.  ThiKUniun  of  u  llf10^Ml^ll,  priictiral 
ac(]ttniniAEice  with   tliese   fundanuniul   braucheSi 


<^nirkenrd  hy  ffnfTv  n*e»  n?*  n  fpwor,*^] 


CURNOW,  JOHN,  M,  D.,  F.  R.  C.  P., 

J^ofatsor  of  Anniotftff  at  Kim/i  ChlUgt^  Phptician  at  Kinff*i  Cbtfege  Ho^pxtol, 

Medical  Applied  Anatomy.    In  one  poeket-«x«e   12010.  YoltiuM. 

See  SltidciitH  Scru'Ji  of  Maruiah,  page  3. 

BELLA3IY,  EDWARD,  F.  R.  C.  S., 

Senior  AisUtnnt^Surffeon  to  the  Cfinnnij-Qrotv  Honpital^  London, 

The  Student's  Guide  to  Surreal  Anatomy:   Being  a  n-^--^^  — 

most  liiijxirtant  Surgical  Regions  of  the  Iluman  \Vn\\%  and  intended  ai? 
Operative  Surgery.    In  one  12mo.  volume  of  300  pages,  with  50  iilustrai  1 


HATtTBBOTlT^l^a  KK^\v^v-iQ¥L  OF    ANATOMY  I  HORNKR  H  SPECU 
ANU  THVHVOlJXiX*  ft«cotvA  «j4\XVotl,  tcxVwJL  \    OtiY,    El^ 


ns^Xi' 


liEA  Brothers  t  Co.'s  Pitblioations — AnaC,  PIi; sics,  PbjraioL        7 
D ALTON,  JOHN  C,  M.  !>., 

P^o/Mwr  EmtTiim  oj  Phyaioti^tj  in  the  Coifege  of  Phf/titiant  and  Surnmnt,  New  TorL. 

The  Topographical  Anatomy  of  the  Brain.  In  three  very  handsome  qiinrta 
volumes  ccmipriHing  about  200  |iagea  of  dt'scrii>tive  text»  IMustniliiMl  with  forty -fi^ht  IJfe- 
tar.e  phniM^rji|tbic  plates  of  Bmiii  Sections,  with  a  like  numWr  of  outline  exjjlwnatorjr 
^lat«^,  a*  well  as  n^any  cjirefiilly-execnted  woodcuts  through  the  teitt.  Price  per  volume^ 
|f8.     J(t«t  read}/.     For  mU  by  subscription. 

The  increiising  importance  of  eerebnil  localbcationf  both  as  a  means  of  diagnosis  and 
a  guide  to  treatment,  will  render  an  accnmte  aeries  of  illustrations  of  tlie  bniin  peculiarly 
acceptable  to  the  profession.  This  work  will  be  issued  in  three  volumes,  of  which  the 
fi^ntt  embraces  those  plates  which  show  the  various  curved  surfaces  of  the  brain,  and  the 
•econd  and  thini  exhibit  series  of  sections,  made  in  the  vertical  and  horizontal  planet 
reipectively,  at  intcrvab  of  5  millimetres.  The  plates  which  are  of  life-si^e  are  the  tinest 
tpecimens  of  work  ever  done  by  the  heliotype  photogmphlc  prtx'ess,  and  having  been  sub- 
Jettetl  to  the  mo^t  minute  examiuiition  by  the  Author,  mav  be  relied  upon  as  obstiiutely 
^xact  representations  of  the  normal  brain.  The  text  ami  outline  plates  will  assist  the 
reader  to  follow  the  varying  form,  size  and  direction  of  the  various  parts  of  the  brain,  and 
to  perceive  their  mutual  relations.  As  but  a  very  limited  number  of  copies  of  this  elabo- 
rate work  will  be  printed,  gentlemen  desiring  to  pofisess  it  will  do  well  to  apply  to  the 
publishera  at  an  early  date« 

BY  THE   SAME   AUTHOR. 

Doctrines  of  the  Circulation  of  the  Blood*  A  History  of  Physiological 
Opinion  and  Discovery  in  reganl  to  the  Circuhition  of  the  Blood.  In  one^  handsome 
12mo.  volume  of  293  ^uiges.     Cloth,  $2,     J\l»{  raifiy. 

Great  disooveriea  arc  apt  to  become  commonphice  matterR,  and  to  this  rule  the  knowl- 
edge of  the  circulation  of  the  blotxl  forms  no  exception.  Yet  a  consideration  of  the  ob- 
rtacles  which  impeded  the  establishment  of  this  grand  fact,  and  of  the  methods  by  which 
these  obstacles  were  overcome,  may  Ihrow  light  upm  some  of  the  apparently  ol*ure 
problem^  in  the  medical  science  of  to-dav.  Certainly  a  more  intimate  aoquaintanc^  with 
llie  chief  characters  in  the  history  of  his  profession  cannot  fail  to  be  of  advantage  to 
every  physician  who  duly  appreciates  the  great  company  with  which  he  has  chosen  to 
asfiociaie  himself. 

ELLIS,  GEORGE  VTSER, 

Bmertfus  Ptof^Mor  of  Anntomf/  in   Uttiitrnty  Cbft4fi«t  Idmdcn. 

DemonstrationB  of  Anatomy*  Being  a  Guide  to  the  Knowledge  of  th« 
Human  I^mIv  by  Dissection.  From  the  eighth  and  reviseti  London  e<iition«  In  one  veiT 
handsome  octiivo  volume  of  716  pages,  with  24ft  illustrations.  Cloth,  $4.*io ;  leather,  $o.2»5, 
Elth'  iVm  on  strut  Ions  Is  th«  favnrtte  t«3tt-^K>ok  |  special  line.  The  fle*t*HpUoh«  nr©  cI*»m,  and  the 
of  th©  E«Kll'*b  Kimlr'nt  of  anatomy.  In  pM^-^intf  miMhotjj»  of  puri*ain^j  aniUomtcHl  inirttmii<n,tit>uj«  are 
IhrotiKh  t*iKhL  edUioHH  U  has*  iM^en  im  revt^t^tnl  hik)  I  gtv^n  will)  aueh  dt^Lail  that  lh«  book  is  hon<«BU9 
#dapt«'<l  to  thi^  nefui^k  of  the  MiMk'ni;  that  it  wotilii  i»ntiU«?d  to  ita  UMU^a.—SL  Louit  Chnieal  B<teor9t 
B»eiin  that  (t  hud  nlmoHt  re»«hed  i>t*rfe<»flon  in  th(«  ,  Jnn«.  IflTH, 


DRAPER,  JOHN  C,  M.  D.,  LL.  !>., 

ProfUitor  of  Chtmistry  in  tht  VaiveriUy  a/  the  Citif  of  Kew  Tork, 
Medical  Physics.     A  Text-book  for  Students  and  Practitionere  of  Medicine.    In 
one  handsome  octavo  volume  of  about  GOO  pages,  with  about  400  woodcuts,     Prrpurinff. 

The  object  of  the  author  has  been  to  present  in  a  clear  and  concise  mnnner,  without 
endue  teclmiwdities,  the  most  modern  views  of  phvsics  in  their  speciid  iHiJiring  on  medical 
•cieuce.  Familiurily  with  the  laws  and  principles  which  govern  the  rehtlitms  of  force 
•nd  matter  is  neee«^ry,  not  only  to  a  cle:ir  *Ntniprehenision  of  phyisiology,  but  is  an  inee- 
timable  uid  to  the  physician  and  Btirgeon  in  their  daily  practice;  yet  the  subject  it 
ftrangely  neglected  in  profeswional  education  nnd  is  one  for  which  the  metlicjil  student 
liai*  no  K[»et*ial  text-book.  Thin  want  Proles«sor  Draper  has  ende5iv<»re<l  to  supply,  and  hie 
dif^tin^:i]i>shed  reputation  guarantees  such  a  presentation  of  the  subject  tloit  the  work 
will  be  one^  not  only  esseotiiU  to  the  studcnti  but  of  interest  and  importance  to  the 
inleUigent  practitioner, 

JiOBERTSOy^f  J.  3reGREGOI{,  M.  A.,  M.  B., 

Mnirhffui  [}e*not4ttfntitr  of  Pfiysiithift/^  Vniternty  of  GtnAyow. 

Physiological  Physics.    In  one  l2mo,  volume  of  537  pjigea,  with  219  iUusira- 
tions.     Limp  clotli,  $2.00.     Ju,H  rmdy.    See  Studmtii'  Strife  of  MunwjJs^  page  *\. 

Th<*line  of  this  work  PuHflciitnUy  exf^lainn  the  »  ni<«nlSL  H  will  b«  fotind  *i  ^n^wi  vahi«  to  th# 
nature  of  ill*  corvK*ntH,     It  is  dr^^iKned  at*  a  man-  i,  pi-n**Mlionf»r.     It  in  a  farf'fnlty  prfpaitnl   ho^ik  o| 

ua'  r*r  th*  «tnd^nt  «>f  nicillcine,  mi  >» -*  i-  ■«    t  ,    >..<.. r ^.■nTMi«H&  and  ae*'ni«t*.\  and  as  ftuch  we 

hMtnt'»KHik  invl*y*to|ony,rtiid  J!  M  mrnend  \X.— Journal  of  the  Am^nfWt 

tally  iiifofut   UH  a  guide  to  IiIm  lat^^  •  aiTt rm,  l>«c«  Q,  18^. 

BELL,  F.  JEFFREY,  M.  A., 

ProfcMgor  of  thmpftrftttv*  Aficttotm/  n(  Kuitfi  Lhitege^  Lomlon, 

Comparative  Physiology  and  Anatomy.     In  actirc  pr^fpara^wMv  fw  toaiM 
publieaiion.    See  StudenW  Seriee  of  Manuals^  puge  'd* 


liEA  BaoTBEKS  &  Co.'a  PvBUOAnomi — Pli: 


I^AI^TON,  JOHN  C,  M.  !>., 

Frofawr  of  PhmiotJtfjif  in  th*  Cbttege  of  phjiftieiant  find  Surfmmt,  If  mm  Ttrk^  lit^ 

A  Treatiee  on  Human  Physiology.     Designee!  for  ilie  ow  <d  8tiulHibi 

Practitioners  of  Metlicine,    Seventh  ediikm,  thoroiiglily  reviseci  and  reirHltcii*    In  ( 
very  )ian<tBc»me  tK-tavo  volume  of  7*22  pages,  with  2-52  beautiful  enemvings  on  wchod* 
$5.00;  leather^  1^0.00;  very  Il!m«ii^^me  Imif  KuBsitt,  raised  bands,  ^,50. 

•  '  ,.......,.   .-tntof 
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The  merit*?  of  Piofpusor  I»ftUon'»  t.  i 
•month  unit  |r<k>iu>hiK  Ktyk\  Ihe  totua 
B^f*  of  hiP  <^<•pe^lplion^  u  hi«h  h-nvc*  » 


corrt?t"iiiPw»  of  his  fju^H,  ni-e  porfcclfy  known.  Tliey 
hiive  nmiJ«  tilw  texf4KX>l<  l\i**  one*  trtoHt  rumlliAr 
to  Amerlciin  ».tuilent3  —Mfd.  Reorrtl,  March  HI,  1HM2. 
Cert  Airly  no  plivf^iuloK^jcal  work  lias  ever  issued 
from  the  prp.HN  (hat  fuejtC'rJU^d  itiNsulje*  t  narin  ttii 
*cTeait-r  and  rr^ore  ftllmelJve  liKht,     A 

fiHfj^e  l*nr*  evitlenc«  (>f  tin?   exliati^ 
hftt  ha»  token  place.    The  muterinJ  i    i 


JT*-*  J"U-  irir,  ftli'l    v^ 
fK»»*t^ii    Hn    to    the    r 
phv^lofngjicikl  LnoMlf.    . 
Arm.  18ti:t 

One  f%n  M^arrety  <»peA  «  eri 
do+'^   iiijt  fiRU-   nm-'ri';- If,   tT  ?V.« 


FOSTEU,  MICHAEL,  M,  J>„  F,  It,  «., 

Profeuor  of  Pht^atot^tfftt  in  Oimbridgt   Vmvetsihf^  Enfjiaitd, 

Text-Book  of  Physiology.    Tiiird  Amerlcnn  from  the  fourth  En^Uki 
In  one  UundeMime  royal  ]2nio.  volume  of  over  1000  pag^  with  about  300  lilusu    i^r^arm§. 

A  Qotiee  of  t]i<2  previoiiH  edition  la  nppended. 
A  more  compact  and  scientific*  work  on  f  hy*iial-  i  eri 


.1 


«ty  Kas  never  itfou  puWinhed,  and  wefcwlievf  um- 
•efvea  not  to  he  mir>tnken  in  a^'M^rtinc  thnt  it  han 
oow  been  inirodnt'»*cl  into  every  medical  coU«^Ke 
In  which  ttiB  EnKli><t)  languai^  1»  itpokcn.  Tiii» 
work  conformp  to  th?  lat*]-*!  reacurchev  intocoolojEV 
And  oom{mr»LiTe  aiutoiny,  tud  takes  into  conald- 


an'j  ■ 

Uj  r^iuti  r  (hk 
neeted  in  it^  Vu 
naiattd  Ejtitnt- 


Ftrrm 
K4'i  mt*^  «k«il  c^ 


J»0?r^Jf,  HENMY,  M.  B.,  F.  B.  C.  S., 

Exnminr.r  in  Pht/Jifolofji/,  Rtjyal  CuUent  of  Surgeon*  of  Ennt^wL 

Human  Physiology,      In  one  handsome  pocket-she  li'mo.  ¥olua»  «if  89^1 

willi  47  illiislrations.     Cloth,  f  1.50.     See  Sludentis^  Sairit  of  Mttn-ttn!.*,  pngv  % 

Thie  lilflc  work  is  deservin|f  of  the  highetil 
pmlse,  and  wc  can  hardly  conceive  how  the  n»flin 
UM'lM  t»f  tills  sclenoo  t'ouid  have  been  more  clfiirlv 
or  coucisftity  stated.    Tlie  prle^  of  the  work  i»«tucii 


ax  to  place  it  withlr>  ' 
cetfetieeof  ItMejit  vi 
ravoral»le   commeud-i.. 
t'tintt,  Feb.  1G,  1«»4. 


CARFENTEM,  TOf.  J?.,  M.  !>.,  F.  U.  &,  F.  G.  S.,  F.  i.  i 

R(fli*trar  t<i  tht  Univertitif  of  Loiuian^  etc 

Principles  of  Human  Physiology.    Edite<1  by  Hejcry  Power,  KLBL  tm 

F»  R.  C, 8.,  Exanitner  in  Natural  Stienceaf  University  of  Oxfontl.    A  new  AmerlcAQUtMiii 
eiglilh  revised  and  enlarged  eilition,  with  note**  and  iiddilion^  by  FRA^'    :     ' '    ^*MITH,  1 
late  rrufessor  of  tlie  Institutes  of  Me<iidne  in  the  University  of  1  >nSm,     taiM 

Tcrv  litrge  and  liiindi«ime  ottavu  volume  of  1083  pages,  with  two   ,-.-  .^,  .uad  BTS  lltei 
iraliona     Cloth.  $5.50 ;  leather,  16.50;  half  Eiissia,  $7. 


FIIANKLAND,  E.,  D.C.L.,  F.R.S.,  Jt  JAI>P,  F.  J?.,  F.C.S. 

Inorganic  Chemistry.    In  one  bandaome  volume,  witli  intmimtf.T*-     /^•-rpenif 


FO  WISES,  GEOBGE,  Ph.  2>. 

A  Manual  of  Elementary  Chomistry;    Theoreiicnl   ^tii]    PracimL 

American  edition.      In  one  large  royal  12iiio.  volume  of  over  1000  pages,  wtUt 
llhiBtralions  on  wood  and  a  i^dored  [date,     IWptjLi'inff, 
A  notice  of  the  previous  edition  h  appendtMh 

The  book  opens  wflh  a  tr**ati<M5  on   Chemtcjil  |  of  lat^  j^fArn,  the  chapter  on  thPt;^flvr«IPrtMf*ttt 
Phyic*.  iacln^liiit;   H^^:lr»  l.i)?tit,  Mjimneti!<m  afiJ    of  Chi^>micj*f  PImI -.,,|.|,v  i:ii».  »>*•.,.  tm  f^tv^|^| 
Elet^tritity.      'I'iifine  »iiiij<»ptft  aie  Ip-'uted  cltvo'b'     tea*     The  liU*- 
«nd  lirielly,  hut  t^non>rli  i.s  j^iven  lo  enaittf  tht>  stti-     l«nce,  He.,  arr 
deni  lo  corn  pre  fu'tid  (ht»  fiM-'lsaa4  laws  of  Cfiemin- 


•"1 


try  proper.  It  j«  the  rit^thiori  of  late  year?*  lo  omit 
tliene  t4>plr?«  from  works  on  filn'mistry,  iiul  their 
©niJH.HJon  ix  not  t/}  l>e['ommf*nd*^<l.  Aj^  wjis  reqidred 
by  the  great  ad  van  tie  iu  Ihescieac^  of  ChemiHlry 


i»Ht  t'.niii 

ees 
Ita- 

etir 


rwetfth  <Mlitic»ii 


Wohler's  OtitUnes  of  Organic  Chemistry.    Edited  by  tn-im      if 
by  Tka  Kemsen,  M,  I),,  Ph.  D.    In  one  12mo.  volume  of  550  ftogcfu  '  Ck>lJtf  |wl. 

OAIXOWAY^S  QUALITATIVE  ANALYSIS,    N«w  I  CARPENTF.R 

edidcm.  Ata^^RE  or  \li 

LKH  MANX'S  MANUAL  OF  CHEMICAL  PRT3-        «*»«.  WithcM— t, ,  mi 

IfH.ObY.     li\  ot\«  Qct.ft'^n  \u\v\n\«  u(  ?11fT  pages,  [      Itmo,    ITtI  pagv*.    Cloth 


^Jk 


Lka  Booth  Eoa  &  Oo.'s  Poblioations — Cbemistry. 


ATTFJELD,  JOBJf,  Ph.  J>.» 

Pmfeuor  of  JVaettcat  ChcfUiatry  to  the  Pfkarmnerutiml  Soetety  of  Oreat  Britain,  «{<l 

CThemistry,  General,  Medical  and  Pharmaceutical;  Tndudmg  the  Cliem- 
iitry  of  the  O.  S.  PlKirmac«i|N^ia.  A  Manual  ni'  the  Generul  Prineijtles  of  the  Sciencfl^ 
and  their  Apiilu^ation  to  Medicine  and  PJmrmacy>  •  A  new  Ariit'ric-jmt  from  the  tentli 
En^liBh  editinn.  speciiiUy  revi;M2«l  by  the  Author  In  one  lotndsoxue  royal  12iuo.  voltimi 
of  7 '23  page»,  with  87  illastrntions.     Clotli,  $2.50;  leather,  $3.00, 
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I  f  in  rhc  Hudf^nt*)!  place  and  toiippr«- 
'  '  of  mind. — Amertean  Chtmi^  Jovf^ 


it 

a 


ediliofiJi  I  to  piM 

ir:  'ovt    it   is         i ,  ,. ,^ 

ail  I  Milifjon.     U^t^pmsJ  I,  |j„»kirp,y,va 

h'  ,  ,  I',  timt  fefttiiie  ofllk*?  I  s,*'5^  •!' ^-     ^"i 

book   wiO'^^  ill  »il  |>i4>ki,vi.iiiiiy,  liM<<  miicle  U  .ho  i  vi' 

Bf^puUr.    There  c<v«  bo  little  tloaM  tlmi  ll  1m  iin    i,,,  ^ 

(•>t'0(i)sMv  prtU'Ut'iil  chftracter  tl»e  exprenftion  pjtj,,,,,  ..,-  ,,  ^.  ,,»,,.  .i.  ,,,,,,.,.-■,  i.,-  r.i...|« 
bein^UHrd  In  Its  b«<.t  f«<?tij^e  The  mithor  untlpr-  i  tjhvmt^iry  oj  the  l*.»tHiiiimi*roiM»ui.— i^KiJif  Jii*di. 
•tAnUB  whut  the  iiudcnt  ought  lo  Unril,  mid  la  nble  |  (ol  nrnt  Surtpr.\t  Jf^ui'nalt  Jan.  1884. 

BLOXAM,  CHARLES  L., 

Frnfauor  of  ChefnUtry  in  King't  CUltge^  London. 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  fifth  Loo- 
don  edition,  thoroughly  revise*!  Rnd  uiuUj  irnwroired.  In  one  very  h}ind8«»me  octavo 
volume  of  727  p«ges,  with  29'2  illustnitions.    Clotli,  $3.75;  leather,  $4.7 5,    Just  readtf. 


ArtiJi   i(^ 
qtifrtc'f* 


this  •xUndiird  work  is  «!•  I 
^  r*  widely  in  f^cftp*;  nnd  I 

rjrirl  in  )'•<  w*v  *<*  *'t|rrfi)lv 

■ .        ■  ■■      ■  .  ,.ii:J 


t)r 


111  I  :uic«'H)i'iii   "[    iiinft-'r   ""   i-'mit»i    mi   -< 
thai   U\f>  ^nidt-nt  rsever  has  4>i>ciikMJiiii    i 
eomplnin  Omt  4"hem!Ktry  in  n  hnrd  ><tiidy,     Mii' 
Atl<^n(inM  )c»  IMfMd   (•»  f  Kr^i'TimenOil   illtt^itrutJonN  '  i 
eb«fnh^Al    prlfn -iplf-    und    phr-iin.nn'^nft,    und  t["i 
modf  orconriiii'tiiiAf;  ihf»<i*  exp^'rifntMit*,    The  hoM[i 
miUntAmfi  thepoHition  it  ho^t  aIh^m^'!*  held  »•*  oocr  of  ; 


naJfr  ofgcnprnl  cht^niij'lry  ill  Ihe  Kng- 
li  ^Dt^ttmf  Lnnt'it,  Yv-h,  1884. 

.  Ill    \At%.\\   of    thie    wrork    rrmafTTi    th# 

,  ^«i!K-  11-  !ti  prt'vi'ttjN  edit ion<t,  the  <'. 
H  lK«in|i^  lo  glvtf  clear  and  oonol»t^  dcjM-i 
I,  I  knmtii  elem4*nts  And  nf  ihelr  mi 
"»d*,  with  ejipUimtloim  of  ' 
i  print  i plan  mvutved.  Wo  l 
■  "  opinion  we  ^xpre^frd  n^. 
1        I  :      1.  that  wr**  r«CKAid   Ltluxji  i^ 

I  ho  l»e*t  treiili^es  on  >:  .1 

iiy. — American  J  OUT,  if  t  J  ■>      ■  -,1, 


SIMON,  IF.,  Pft.  />.,  JIT.  />., 

ProftMfir  0/  Cft^i»»M<f  y  and  T(*xif<ttfvm  %n  th«  Qtile^e  of  FhyiiHant  qimI  iS^eoAi»  ^aUimorg;  md 
ProftsAor  of  Chtnu»try  i«  f/*e  Marf/land  CbUetft  of  Fhnrmnftf. 

Manual  of  ChemiBtry*  A  Guide  to  Lectures^  nnd  Liilx»nitory  work  for  B€;,nnnen 
in  Chemiijiry.  A  Text-l)ook,  specially  mJnpted  for  Students  of  Pharmacy  tind  Medtcine. 
In  one  i<vo,  vol.  of  410  pp.»  with  16  woodcuts  an<l  7  plutes,  mostly  of  aitual  depoaltl^ 
with  colors  illufitmtinfr  50  of  the  mm%  important  chemical  reuciions.  Chdh  $3.00;  aliM) 
without  plutes,   cloth,  $2.50.    JuM  reatty, 

plaleit^befiiitlfullr  PT^cnt^d,  lllnittnitftig  |>recfpl- 
'"         *  -.  form  i»  n*>v*d  luuj  vaiu* 

iiImI  <'linnr>t  friil  Lo  h<<   III)- 

iihd  U'lvtjher  it**  n  hvip 


Thh  bof>k  »uppUc»  ft  WAnt  long  felt  by  Htndfnts 
of  mt-dieinti  ntid  pJinrnimy.  Htid  in  u  eunel'^e  bot 
Diorniigh  irt'ftlise  on  tUn  j*uu^*ft  The  hio^i;  <?xpe- 
rlrrn^n  of  the  tisithnr  n"  a  tcrifh^r  in  ^fhcxtU  of 
Rj-  ■  -    In  {hf* 

l>  «l  need* 

f,i  1  c>loi-ed 


idtet*  of  vHii 

able  fe  Hi  1 1  re  > 

preciafed  by  • 

ov^r  ihe   lijirti  {iinr*  ^   ihf  th«  Bvleuoc.— Afar j/i!an3 

Meditat  Juumnt^  J^ov,  22,  1881. 


BEMSEN,  IRA,  M.  !>.,  P/»,  !>., 

Pf'of^tsar  of  Chetnhtry  in  the  John*  U<>pkin»  Univcrtitf/^  Battimort* 

Principles  of  Theoretical  Chemistry,  with  special  referenoe  to  the  Uoontita^ 
tion  of  Cliernical  Conijiounds.  Second  and  revised  edition.  In  one  hjindaome  royal  12mOu 
volume  of  240  puges.     Cloth,  $1.75.    Just  ready. 


Th«  book  l»  H  vAhmhle<)'ontribntion  to  the  ch€nih 
Cfti  liteifttnr**  of  jn-trnctjon.     Tltul  in  so  few  yeHr« 

ft'-'*' I  ..hdMii  ],,i^  I' >rv  culled  for  IndSrutrs  Dmt 

fji  htivo  beoii  fi;"inul  reifcdy 

U  mlopt  lt«  mrthodw.     In 

l\..  ],-  i,.v,r„,.iu„i  r,f   (l,<..    ^HH^k 

hM 

ft.  I. 


I  of  ch«?mifltry'    Th^ 
ftMfinrei!  ilii  ftoctii*^ 
Jodicioni'4  con?"!M  \n 
b(n*Mj  wjlh  (I 
eomp«!*s»t  th*' 


WATTS,  HENRY,  B.  A.,  F.  R.  &. 

Authcrr  of  "A  Dietionar^f  of  CAi?»iMr/r»/,"  efe. 

A  Manual  of  Physical  and  Inorganic  Chemistry, 
of  500  pages  with  150  iiluAtrationa.    Preparintj. 


^uh  t^UiL'h,  ill  M  ^itinlt 
itfe  of  t'hemWul  m  liijc* 
of  cotttpoiindM  ita  f»i>u. 
M'h  twvoud  Ihftl  AccoriUd 
-  of  III*  ii^. —Amtr^mn 


In  one  12ino.  volonie 
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LvA  BEOTHZftS  &^Go.*s  PcTBLicATiONS — ClieinfsttT* 


CHARLESf  T.  CRANSTOVN,  31.  O.,  F.  C.  S.,  3f.  &. 

Formertff  A^t.  Prvf.  ami  Devumat.  of  Chtpit^tty  nH*l  Ckanteal  Phj/aiei^  ifH€4n**  CUlmri»  Bttfmt,^ 

The  Elements  of  Physiological  and  Pathological  Ch©miatry.     A 

Handbook  for  Medical  Students  aftd   Pnictitionere.      Om'^ining  a  c»  '       "»oiit  oi 

Kutrilion,  Foods  and  Digestion,  and  the  Cliemiiitry  of  the  TisttU*?K,  Orpti  r4i»«iid 

Excretions  of  the  Body  in  Health  and  in  Dit^ense.    Together  with  ''■ 

luring  or  se|ioniting  their  t'hief  eonstctuents,  as  also  tar  tJieir  exMi 

tn  outline  syllabui*  of  a  pnitlical  conrse  of  instrnction  forsludenU.    1  f ' 

Yolunie  of  403  pages,  with  38  woodcutjs  and  I  colored  plate.    Cloth,  Isi.oO,    Jumt  i 

pOAr*  if*  iT^  V*  ^>^  n1   nn-^o    fn'1   trtff  '*^ 


The   work  1«  tlioroiiKtily  (nistwoHliy,  find   in 

Tlie  nmhur  4J«>pi,lH  «jtfi  tlie  rhf  inistry  of  lUa  ili^ti^ 
tivp  jtecnMions  in  n  (•y-lemalii:  niftnui*r»  whiob 
leiiviM  niflliinK  to  ♦•<?  tlK«.h'fH,  and  in  reiOUy  st»p- 


th*,'  bc-l  iu.Hlr.rr 


plieti*  want  In  Engllali  (IterHture.    The  book  np"  ;  mi  Joamnt^  NuvemlMsr  :^,  l^^i. 


VoTWh- 


JIOFF3IANN,  F.,  A.M.,  l*ful}.,  Jb  FOWEIt  F.B.^  Ph,J>., 

Puhhr  Annttfst  to  theStnteof  Nete  York.  Prof  of  AnnL  Chtm.  in  the  T*   '    '"^ 

A  Manual  of  Chemical  Analysis, aF  applied  to  the  E^rnnan 
Chemiails  and  their  Prepiinitinns.     Being  a  Guide  for  the  Determinntioi.    . 
•  nd  Qnnlilyj  and  for  the  Detection  of  Inipuritiea  iviid  Adidtenitions,     For  ihe 
Pharniaeistii,  Physiciun^  Drucgistj*  and  Manufacturing  Ch em i«l>s  »nd  I^hnmiacjeutical  i 
Medit-al  Student,     Third  c<»ition,  entirely  rewritten  and  much  enlnriged.      lu  ti«ie  r 
hands* »me  ixlavo  volume  of  021  pa^ps,  with  179  ilhiHtriHioo^,    Cloth,  $4/i/», 

tion  of  I 


he  UK  C 


We  ciinj?rfthil4iit«  the  Author  on 
©f  tlie  Hiird  *'»lMion  of  (hiw  work,  piU  i  « 

0r»4l  lime  in  ihiHroiintrv  aIkmj.    Jl  ij- k <'m1 

th©  hiforniwIioM  ii  noJ«(rinkrft  to  i-Mpply  >^  \>*\ih 
txliTiNtve  fioil  triiM worthy.  The  *«'l<e<-tiirn  ttf  prcK 
Q«sHc«'  for  t|*-(('i  inio»n>£  Hie  ftnrity  of  tlie  i>iihiitAn' 
eea  of  whkli  It  li-eatit  it  exec  Heat  it  nd  the  dt^serip- 


hjive    r 


CLOWnS,  FRANIi,  JX  Sc,  Lomlon, 

SenuT  Seien€6-MtUit€t  at  the  Htqti  S^hitot^  Ncirrunttc-Hfuier'ljyfH,^  t^e. 

An  Elementary  Treatise  on  Practical  Chemistry  and  Qui 
Inorganic  Analysia.    Bjiecinllv  adapted  for  use  in  the  Ljibonit<»rie'«i  t»f  !^  _ 
Collegesi  and  by  Beginneni*     8e<5t>nd  American  from  the  third  afi<l  reviHOti  Kn^';lt^l 
In  one  very  luindMome  royal  12mo,  volume  of  372  pnges,  with  47  illusiniti 
Thechkef  nKJertof  rlu^»nthorof  rtiepre*.enl  work  I  rcmlers  it  nn(nr*^lli^j»>le  to 
WHS  I"  forni^'li  one  w  hii'h  w  iv*  Mittiei«nUy  eJemea- 
t«ry  fn  tlie  •lt>l*^'^i^^lloo  of  Rppamin^OM,  c-heniif'nlr<^ 
fno^ie^  of  i*x]?erini**ntiiUon,  ffo.t  !*o  iv*  lo  "reduoe 
lo  a  minimum  ihu  hhiohtu  of  iv^^^i^iiAni'P  requlrt'd 
fiom  A  leiu"ht?i>"     U  i**  ii  nenerntlir'  rert^uinixeil  f»ct 
Vmt  one  of  Hie   mo^t  wrioiin   ItmiirMmri'M  to  tiie 
Utility  of  rriAny  of  the  t^mjiller  lext-UHikN  Im  the  Um 
grent  cauelftenedft of  tbelonKiiaifQ employed,  whttj'h 


imlesji  xHppletiiii*nUHi    h\ 
lUms  from  the  leiwlier 
of  l.»r,   (!|i>wc'»,  eiEAiiiOM 

ftiwiVC    r' I  ■"'■■-      t-    '-■ '     ' 

on  uilv 
fully  r' 


JtALFE,  CHAMLES  J/.,  M.  Z>.,  1^.  R.  C.  J>., 

AMintimi  PhyM(im%  at  th«  LoHtU^H  iltj4pitnl,  

Clinical  Chem^istry*     In  one  pocket-sis^  r2mo.  volume  of  314  pnge&i  intfc  ! 
illustnuiuus.     Limp  f  loth t  red  edges,  $L5i).     i^^ee  Stu^enU' SerirA  of  ^fanuaU,  ^m^  X 

Thin  ii*  one  of  ih*  inn*«t  inxtrm^five  llitle  wt>rkN 
thRt  we  rmve  mei  with  tn  k  hniK  thne.  TIk*  nnthor 
Ip  li  |jiiyflrlrm  hhJ  |jliy!^lMli>Ki«t,  um  m^U  ni*  m  i  hi*m» 
Int.  confoqiit'TiUy  Inn  ^wmk  i**  unqtOiUlU'illy  pru?*- 
ile«1,  It'll ii>K  lUo  phyKknin  Jnf*t  wfini  fic  ntiufhi  lo 
liuuw,  of  the  npplkAlioUM  ot  chi^mif^try  In  medi- 


cine.   I       : 
intent  . 
rtr]'re> ' 
find  Miniiilv, 
m<Mi«rn    (**  ; 
iitn:i>t*tif  Fein 


f|« 


CLASSEX,  ALEXANDER, 

I'^'ofe^ttor  ttt  the  R*nfiit  I^4f/lerhnic  SetuMtt^  A i^'lfi'Chnpftle, 

Elementary  Quantitative  Analysis.    Tmnj^lated,  with  fMntea  und  wWliVum  > 

EixiAfi  F,8MiTir.  Ph.  D,,  Assistant  Pr<»fesfior  of  Chemistry  in  the  Tnwne  8« ^  '  -^ 

University  of  I'enna.     In  one  1-iiuk  volume  of  324  pages,  with  ^H  tlliiHt.  ' 

It  in  probnhSy  tbe  he^l  trn^nual  of  nn  elenipntury 
tiAtur^  exiaiit  insomiirli  nn  iLtt  m«»tftodM  tuts  the 
be-L  It  i4»Rehe»  hy  exitmidei!*,  i^ommonniuK  with 
iingle   deu>rniinAtion«,    folluwf^d  hy   MvjiMtnaluaA*, 


and  then  n'f- 
Mich  prmhii 
try.  U  i^  . 
uliemif^try. — iy^tvi*  ."j 


\    (JJ      1„/*6:W*I*IJ-Vt 


-    1 


GREENE,  WILLIA31 IL,  M.  JO., 

Defttormtrntvr  oj  Cheminfrtf  tn  the  Metiicnl  Departmenf  *jf  tha  UHivt^tityr  of  . 

A  Manual  of  Medical  Chemistry.   For  the  nee  of  Studcsnu.     Bna«d  sipoo  B^ 

man's  Metlicai  Chemititry.   In  one  12mo.  volimie  of  310  pages,  with  74  illtis.    (Jliilh,|lli 

li  In  n  forn-Ne  mnniiol  of  three  htuidipd  paice^,  |  the  n^fnuniiion  of  romfw*****!**^  tlnft  M  |Mlt«i 
flwiaii:  An  <^Ti<'eUt»ni,  "iinimary  <*f  tin*  hi'?*!  mHthiids     fonditioiiJ*.     Thr>    '  •        ' 

(ftf  ahk!  V7  iTHi^  th^  U^iituVh  ^nA  'sm^WA's^  <>\  \.\\^  Vit>*Vv  ^^>c»lti  (with  HiitHclenl  (< 


'isz: 
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FAMItlSII,  EDWARD, 

latf  I\of<Mor  (if  the  Thtory  niwl  I^tictice  of  PharfMty  in  fA«  Philndtlphin  CbUtg^  of  PkantMcy, 

A  Treatise  on  Pharmacy ;  designed  hb  a  Text-liofik  for  ilie  Stiident,  and  m  a 
Guide  for  the  Physician  and  Pharmjiceiitist.  With  many  Formulie  and  Pre«eriprinn«* 
Fifth  edition,  tlioronghly  revise^!,  by  Thomas  S.  Wjeganij,  Ph.  G.  In  one  handfionii 
octavo  volume  of  1093  pages,  with  256  iUustrations.    Cloth,  $5;  leather,  |6. 

No  thoroughgoing  phftrmiRcIiiit  will  fail  to  p<!Pn*esi»  ]     Thi«i  woll-kno«rn  work  pren^htu  it-rlf  rtnw  bfl««4^di 
h!fn*»'lf  of  so  iii>eful  ft  (ful<!f*  to  prftrik***.  nnrl  no    upon    Ihe    rec^nlfy  revie«ecl  nrwf    t'J  [». 

l>hy*ticinn  wlio  prf>|>erly  OKtimAte«»  tlie  vtitne  of  an  |  EwU  pug**  tiearn  evidcnr*  of  the   r  d 

mcruri^te  kno\rU-*lge  oi  the  remedSftI  npcnt^  cm-  I  upon  il,  ami  conveyB  vnlimbl^  (11^1  iq 

l^loyeil  hy  him  in  rinily  priM'lio*^  ik*  fur  ai  their  '  thp  rich  .^ror*  of  Ihe  eiittor'v  exp*rJ»'m*'  n»  TnrrL 
v»ii!»rJMhty, eompfttibility  und  moHtpfreciivenielh-  I  nil  that  relates  lo  prnritcftl  phArmaey— appnrntuiw 
od«  of  com^ilnaiinn  are  confernorl,  cnn  atTonl  to  |  pr<>cf>.><!^!«  und  <iijiipon^ing— lui?*  bo««n  ivrrmi){t»(i  una 
k^vp  this  work  out  of  tim  lint  of  their  work»  nf  1  drt^ribf^rl  with  okarnemn  In  ll^  vnriotttn  nxpr^ct-sifio 
Ffft^^retiee,  Thu  country  practitioner,  who  n>u«t  ,  iw*  to  AffonJ  »il<l  and  fttlvic**  nhkA  in  tln^  Ktnd«<ni  and 
-[I way*  be  In  a  ni*»ftHnr«  his  own  piiarmaei.st.  will  to  the  praeticui  t>iiarma(*i>«t  The  work  U  Judl- 
ndit  indLHpennttble.— Z^iiidvi/te  Meduui  AW«J  cfously  ilhii^irHivd  with  good  woodtiUtj»—jlnti;Ti<OA 
'    <Jh  20, 1884.  I  Jaumnl  of  PhnrmaeUt  January,  18«4. 


I       ftlwa 
Uiind 


PI 


HERMAJfX,  Dr.  X., 

PraffMftr  of  Phf/ifiofrtffy  in  fM  UniP^Tfity  ofZurtth. 

Erperimental  Pharmacology.  A  Handlxjok  of  MethcKU  for  Determining  th« 
Physiolngitfil   Actions  of   Dnigs.     Trantdated,   witli    the  Author's  pertnibe<ian,  and   with 

tensire  additions;,  hy  Rohert  Milvde  8miti[«  M.  D.,  Demonistrjitor  of  Phyai<dogy  in  th« 

niversity  of  Pennsylvania.      In  one  handHome    I'imo,  volume  of    109    pa^fes,  with  32 

lustrations.     Cloth,  $1.50. 

Prof  Hprmnnn^H  Itnndtjook,  which  Dr.  Smith  hiu  I  plains  the  vArfottn  methods  and  Jn»lTOment»  Ufied. 
♦rn,n^(ntp.t  an^t  rnrl'^hr.l  with  nianv  vatuatjio  nddi-  and  polnt.8  out  whAt  llncH  nf  lnv«>>.hKn<i  .n  mto  t^ 
ii  i  hy  those  engaged  in  |  Itv   pur'*oed   for  m  ri»^ 

i\  ll  is  an  pxrellcnt  ,  and  hIj^o  Ijow  and  ^« 

Ij;  infnrinnttoo,  and   ii  \  A  fticrtettn  Journal -t  ,  ,^4, 

•huuhi   fiini  a  f»ltto*:*   in  every  laboratory.     It  ex-  I 


•     MAISCH,  JOHN  M.,  Phar.  D., 

Proftinor  of  Matt^\<%  Mtdtca  and  B'rtani/  in  the  PhifmU^phia  CbU4ije  of  Pharmarv* 

I  A  Manual  of  Organic  Materia  Medica;  Being  a  Guide  lo  Mnteria  Blednii  oi 

the  Vegetable  and  Animal   Kingdoms.     For  the  one  nf  Students,  Dn2gj;ists,  Pharm.'idsti 
'       and  Physicians.     New  f second)  etliiion.     In  one  handiiome  royal  l2mo.  Tolume  of  550 
pages,  with  242  illustnitiuns.     Cloth,  $3.00.     Jutit  readg. 

This  work,  thotigh  tirnt  published  only  three  years  a^o,  has  been  out  of  print  for  fif- 
teen months^  the  atithors  lakirs  on  the  third  edition  of  The  Nathnni  Dwpamitory  having 
prevented  an  earlier   revision.      The   tirrangement  of  the   vohirue   remninB  essentially 
unalteretl,  since  the  test  ofu.se  has  proved  that  it  gecures  its  chief  objects — convenience 
and  practical  applicabilitv.     In  scope,  the  work  has  been  enJargeti  by  the  inlrrwluctton  of 
^H  Ihe  iirugs  indigenous  to  North  America  and  by  a  novel  classification  of  the  articles  of  th« 
^bjtfateriu    Medica,   according   to   their   botanical  or  zoological    origin.     Many    new    and 
^■ilccuratc  enj^mviogs  add  muteriallv  to  the  clcamess  of  the  text  and  will  help  lo  render  the 
^Bnecond  edition  even  more  Berviceaole  than  its  predeoe»or. 

^ BRUNTON,  T.  LAUDER^  M.  D., 

tteturrr  an  Materia  Medina  and  Thtrnpeuttc*  at  >St  B^vrthotamme't  Hotpital^  tte, 

A  Manual  of  Materia  Medica  and  Therapeutics,  including  the  Pharmacy, 

the  Physiological  Action  and  the  Thentpeutieal  irBe«  of  DrugB.   In  one  handsome  octave 
Tolume,     Jn  preM> 

I      BRUCE,  J.  3ITTCHELL,  ST.  D.,  F.  R.  C.  P., 

Phifsieinn  ami  LtftuTer  on  Matertn  Maiitn  and   Therapt^utu*  at  C'hafi»'j  CVom  Hoaptt/tt^  L*ntdon, 

Materia  Medica  and  Therapeutics.    An  Introduction  10  Rational  Treat* 
ment.     In  one  i¥>cket-size  12mo.  volume  of  655  pagesw     Limp  cloth,  $U30.    Jvat  rtcuQf' 

See  StuitrrUjf'  Seriej^  0/  ManMoU^  page  3. 

hm  one  of  the  rery  latert  work*  opon  Mat*d»  j  think  Broco'a  l>ook  i»  a  ^  oj. 

lle^ltoa  and  Therapemtirn,  replete  wtth  infortniv    d^nti  of  today,  e  J*  nee  I  r*!  -a 

I!  '     -'-       '      ''    *'  ■    '-,    we    onhrsilfttiniely    pTftcli<?e-— Ur  X  MiLsru.  ^, ^  .^  ,  ...j4«^ 

r<  '  rry  livnX  for  either  '  ph\a  Mtdie^U  Ttvu^^Julf  1^  H^bl. 

T.  ner    of   in«diciu«i,— 

,-t,  IRM.  The  work  can  be  sAfely  r*»coTOm«»i>d*d  wUhwit 

lanunU  for  Stodenfa    he*!  tat  ion  as  a  f^s\(e  and  re  h  Able  guide  u[>on  ih« 
iH  thril  jfi»t  gtren  to  I  »nbject#  of   wlufh    it   tr««tA.— iloryiand   Mtdieat 
^  »    i.t  ..^.,        ^HrAkinK  for  mys»elC  I  1  Joumai,  Augunl  23»  ltM^4, 


^ 


ef  M» 

the  puL. 


QRIFFITIT,  ROBBRT  FGLESFIELDf  M.I). 

A  XJniversai  Formulary,  coninininj?  the  Melh«»<l»  of  Preparing  and  Admtni^ 
tertng  Officinal  and  other  Medii  ines.  The  whole  adapted  to  Physiciana  and  Pharmaceut- 
i^a.  Third  etlition,  thortnighlv  revi»ied,  with  numeroius  additions^  by  JoHH  M.  MaIbcH, 
Fhar.D.j  Profeaior  of  Materia  J/edica  and  B<»tany  in  the  Phila<kU>hia  College  of  Pharmacy. 
In  one  octavo  volume  of  776  pages^  with  38  iUustaUona.    Cloth,  f4^ ;  leather,  %^J^, 
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12        Lea  Bkothebs  &  Co.'a  PeBucATioKs — Mat.  Med.,  Tli«nip.         ^M 
STIZL^,  A.,  M.  D„  LL.  !>.,  Jt  MAISCTT.  .7.  JIf.,  Phar,  D^ 

Praftsnir  Fmnitut  of  th«  Thftntfa*ui  Pmc-  P>  '  ^M.  Amd  Boffft^y  in  l*kil«, 

tice  of  Af^tieinr  and  of  CHnimt   MtntiCtne  C*  -»*♦*■-  Spr'vf^  (!•  4 ■*r*r 

in  (he   Vnix-erKity  of  I^nnMi/lvanta,  tuttn  /  fi  ;  *  •^Lfkvn. 


5!pr'vr^fl«4a 
he  Kreficli 


Profttntr  Kmnitut  of  the  Thetotfatui  Prftc-  /*► 

tice  of  Af^tieinr  and  of  CHnimt   Mtntictne  O- 

irt  ;Ae    Unitersffy   of  I^nnMt/franta,  tatn 

The  National  Dispensatory:  ConUiinmg the  Nnturil  i 
mncy.  Actions  »n<l  Uiifa  of  Medicines,  including  Llio»e  reuignited  .... 
the  Vnitwi  States*,  Great  Britain  and  Germany,  with  nnmen?ti8  refer 
Codex,     Thini  edition,  thorr>ui?tily  revised  and  greatly  enliir^ed. 

iifijieritil  «>L'tjiVo  volume  of  1767  pa|*es,  with  311  Hne  eii^rnvinp^  ^  „^..,  ▼•— j 
letitiior,  $8.00;  half  RuKsia,  open  Uck,  |!9.00.  With  Denison^M  "Rendy  Eefemee  liklejc** 
f  LOO  in  luldition  to  price  in  any  of  above  styles  of  binding.     Jtui  rtadtf. 

In  tlie  present  revision  the  authors  have  l:ii)ored  inceaasinlly  irilh  the  view  nf  tnftkia| 
the  tliird  ^ition  of  The  National  Dispenbatory  uit  even  mor^  txH\ 
tfttive  of  the  pkarmaoeutinil  iind  thernpeutic  science  of  IS84  thsm  it«  fif 
that  of  1879.     For  tliis,  ample  mnterial  has  been  uff(»hleil   not  only  by  the   r.Lw 
States  Fharmarojxi?!!!^  but  by  thwe  of  Gernvsiny  and  FmntM?,  nhtcfi  have  nnjenlly  Bf 
ftnd  have  tK*on  incorjionitcd  in  the  Dispensatory,  tngei her  with  a  hir^'^e  nin 
ofHiinai  remetlies.     It   is  llius  rendered   the  representative  of  i lie   incist  ji  xm 

American,  Kngliab,  French  and  Geniian  phiirmac<:dc»gy  and  (K*  .  .t^.M>f  i,-^ 
of  new  and  imjjoriant  mnterial  thits  intro^lueed  may  t*e  «.:  li| 

mldition^  to  this  edition  amount  in  theniselvei*  lothe  mattet 

vohinie,  rendering  the  work  larger  by  twenty-five  per  cent,  than   ihe  httt  oditiun. 
Thera|ieutic  Index  (a  feature  jieeuliar  to  this  work],  so  suggestive  ond  oi:>nTeniefit  %i\ 
practitioner,  cont4iins  ItiOO  more  references  than  the  last  etlition — the  Gc*' 
8700  more,  making  the  total  numlier  of  references  22,390,  while  the  list  of  i 
has  betfn  incre:iRe<l  by  80.     Every  effi>rt  Inis  been  made  to  prevent  iir  '  '    r^tuuf-i  < 

the  volume  bv  having  in  it  nothing  that  couM  l)e  regarded  as  e^njM  t  rttre  hm 

been  taken  that  nothing  should  be  omitted  whidi  a  pbarmacifit  or  ph^.i... cuuld  ejC|«cl 

to  (ind  in  it. 

The  appearance  of  the  work  has  been  delayed  by  nearly  a  year  in  conMtqilctuit  J 
determination  of  the  authors  that  it  should  attain  as  near  an  approach   t<i  at    ' 
curacy  a.s  i»  hnn)anly   p<^«i8ible.     With  thie  view  an  elaborate  and    laboriocw 
examinations  and  tests  have  been  mmle  to  verify  or  cc»rrect  the  Btatenieius  of  the  ! 
co^Hi'ia,  and  ^^vy  numerous  corrections  have  been  found  necessary.     It  Ivoa  thtts  f 
dere<l  indispensable  to  alt  who  consult  the  PliarmacofKcia, 

The  work  is  therefore  presented  in  the  full  expectation  that  it  will  maintain 
jxisiliou  universiilly  acetjrded  to  it  as  the  sUmdard  authority  in  all  matter^ 
its  subject >  as  registering  the  furthest  advance  of  the  science  of  the  day, 
ing  in  a  shape  for  convenient  reference  the  recordeil  results  of  humW  t'A^ 
labonit4ir}\  in  the  dispensing  ro<jm,  and  at  the  bed-side* 

Compri:'tj<pn*'lvc  in   pfope.   viiflt  In    rfpcigrn    an^l  ]  np  In  <Iflt4r>,    The  work  tm^  h^cTi  v**ry  wcTT  <t4h|i|,i 

(pyenttkl  in  eJCfciitiort, 'flip  N»ti   I  '                                                                                                 '            •  rrtrtlii^ 

mnv  bp  Justty  rcgjirije^j  f%s  thpi  rii  cftvoi 
af  it*  kind  6x^iAni,—L'juiiv\tU  M- 

Wp  liave  maah  pli*ftsuro  tn  record! I nf;  the  Apftf^ar- 
anoe  of  a  tliJnt  Mition  of  tiitH  oxrelicnt  wmk  of 
rnfprenrei.  ll  i-*  nn  «,ilrfiirji»»le  RbMtrA''t  of  nil  tliHt 
rclHlPf*  to  pheml-«lry,  pliiirniiu'y,  mHtprJA  mi'dicn, 
pliftrmacnlogy  iirnl  tl>eni|i>Hiilki*.  It  m»iy  t»o  ro- 
gnntofi  A4  <?mbo<jyinip;  I  be  PtiArmiiiCopiBtiis  of  the 
elvitlsed  natians  of  ttie  world,  Alt  being  brought 


li  . 

n©-- 

for  wlilcb  tdit'b 
«m*»  fi  marvel  •  i 


FAMQVnABSON,  nOBEltT,  3L  I>.,    ^ 

LertitTer  on  Mntrrin  Metiira  nt  SL  Mi^n/g  ffoMpttni  yfedtatf  SehooL 

A  Guide  to  Therapeutics  and  Materia  Mediea.    Third  Arneric 

tpecially  revised  by  the  x4uthor.     Enlarged  and  adapted  to  the  V.  8.  Phurn 
Frank  Woodbltry,  M.  D.     In  one  hundscmie  l2mo,  volume  of  524  pages.     Clut£ 

Dr,  FHrqahftriaoaN  Tt>ernp<»ultcM  Is  rnnstnir'lrft 
Ofwm  fi  plKti  wIjUMi  brine>'  bc^fore  th«i  ren»Jor  nJt  the 
«(^fM>nuat  fKJUitM  witb  ri*f»^ren<_'«ii  to  t!ie  prnfH>Mic«  of 
dra^^.  It  impr(si*»'jpp*  tbewt*  upon  bim  tn  ^ueb  away 
ftn  (oetmtflei  hini  Co  bdceaclear  vivw  of  Llienr'tionif 
of  meitlein(*H  jumt  llie  di'ontereit  nondilionH  In 
WhicJi   tliey  must  prove  aiseftil.    The  double -<'ot* 


ptiy-tloloifMi*!  Hf' '■■''• '-    -■      ■' 
itip  dl-^fn-^e  iio  \i 
way  rri»M»tiijin*'' 
*u1l« — mnke  a  \*  i  ^  ^ 
chapter  etjniHinoi|(  n 
lent — Cnnaitrt  M*ii,  n 


8XILLB,  ALFRED,  M.  X>.,  ZL.  2>., 

ProftJixor  of  Thfort/  (ind  Prnrtiee  of  Mfd.  anti  tyf  Ctknicni  M^L  in  ihf.  Vniv 

Therapeutics  and  Materia  Mediea.    A  Systematic  Trcaiisjeon  the  Action 
Use«  of  iMedidmil    Agents,  inrhaling  their   L>esenption    and    History.      F*  ur-h    tslli 
revised  and  enlarged.     In  two  large  and  handsome  octavo  volumes,  cim 
Cloth,  IIO.fKl;  leather,  112.00;  very  lmnds<mie  half  Ku^iMiji,  njsed  fwin 

W<»  run  Imrdly  fifimft  Ihut  U  lias  a  Hral  in  rbe 
mnUftndE^  of  l!«  r  hntionN  nnd  the  fiilaMjM  of  iii> 
rpwcaii'tt  ln(o  r-linlf-^al  lo^'torke^.Knd  wpiTinMla>^l|en 
It  a  fvlnee  in  tin-  phy^ikiiati'M  tlbmry;  noi,  bidft^d^ 
iui  tuUy  repreHeatvag  Uie  pt«B«fy^  «tA\6  ot  k  uow  l«d  ee 


in  f  ■   . 

of  III. 


I 


COATS,  JOSEPH,  M.  J).,  F. 

Pnthotoffini  (4}  the  Olnnfjoto  Wr^trrn  Jnjirwtttry. 

A  Treatise  on  Pathology.    In  one 
irtlh  339  t>eautiful  illiist rations.     Clolh,  $5.50 
TIte  work  Iwifore  il»  trfrtlw  the  siittj^et  of  Piitli- 1 
Ol'*Ky  mi»re  exleiialvely  (huri  H  i»  ti«uully  lre>itrtl 
to  KimtUr  vrnikn^     Meiitrnt  •thntf^nl!"  a«   well   ms 
phy'-it^iKiis,  wlio  d<*p|r©  *  work  for  ftmly  or  rfTcr- 
•m^e,  Uuil  trt^iiU  lite  Hri^ijOL^t»  in  tlu'«  vniln»iia  tie* 
fkftrttnrnfM  In  n  very  iliorou^h  iriaiuu'r,  but  Mrilhrnit 
pn^Hxity,  witi  nertjiinlv  ffive  tlij^n  tme  flie  prefer* 
tnei*  lo'uny  with  u'1tii«li  w<»  Rt'f  (loqiinjnhvL    It  seUt 
fbrih  tlie  rrioHt  recent  ♦li»o^»verle^,  exMblU,  In  An 
talereAiiiig  manner,  Uie  niinngcB  fiuni  «  nifriimi 


.f  •   ^*    &^ 


very  handgnroe  octavo  volume  of  829  pugeii 

;  leather,  $6,50,  JuaI  rtuily, 
con4lUion  eff«»elrrt  In  *trnrrMreB  by  dji^eiuie,  nrtd 
poiiitH  ont  tli*»  cbArnrteri^lU'S  of  vnriHiiri  mnrhid 
ftpCetU'l*?*',  r*n  Ihftt  lliey  cjtn  ta*eH>*Hy  n'rit^nineil.  Hnl^ 
not  IvfTHIi'il  to  mtuhjilniiHlomv.tl  e.xpliiinf<  fiiHy  l»»i» 
Ihe  fiMH-llon- ff'  -  ',--  ":i^i' dintni  U<il  liy  lilmorrti*] 
eorvillthitiK.      I  ;ijnj4  Ifflon^lnj;  fn  Un  *le- 

prtrlmentof  I;  U  nou.'^  fully  t;)iioi<lnle4 

hm  oar  m'eHeia  »..w.i ..  .jk,'^^  will  iitlmii,-^Cutctiw«aM 
Mtiik<^  JVeuj»,  Oct,  IB**, 


OMEEN,  T.  HENItYf  M.  D., 

Lfciurtr  OH  PatholtH/y  fittd  Alorbiii  AnatotHif  nt  CHnrin'^Ci'ots  Hospital  Mtdtral  ScAoo^,  London, 

Pathology  and  Morbid  Anatomy.  Fifth  Americun  fmrn  the  sixth  revised 
and  cnlarge<i  English  etlition.  In  one  very  Immisonie  (K-tavo  volume  of  482  Images,  with 
150  tine  engravings.     Cluth,  $2*50.     Jtud  rrmttf. 


Tf>e  i!>*Hue  of  the  Mivth  *  .liriou  of  thU  work  imli- 
cale^-iWileyervn'lh  '"pntftritvftnil  vaIih*. 

]l  Will  Ih*  h  (JMul>lf  lltM^'e  wfio  h^Te  n<>l 

|(or>cottf  n  tlieJr  ejirl)  iiiil  ihnl  UtedemKnfl 

l^tVtA  Cjfj-con**  tn(vnu4ikl  oontaiues  as  gieat  as  ever, 


rtnif  \hh\  tlie  «nHior*9  ardor  remnlnft  tinnhftleH,  We 
nijiy  eoiifitleotly  rertJtnnM'nrl  it  to  tlic  meiiu-nl  nIu- 
dfijl  untl  pnirirtKiiit^r  tv*  Kit«»Ketht!r  iho  best  In  OLur 
l«ngU4gtD.— i<aAce^  July  li*»  Itf^- 


WOOD  HEAD,  G.  SIMS,  M,  1>„  F.  B.  C.  F.  E., 

D0pUMiitrf\Utr  tjf  Pnthola^yt/  in  ihe  Vnivertity  of  Edmhuriih, 

Practioal  Pathology.  A  Maniial  for  Students  and  Frartitioners.  ^  In  on©  veiy 
beautifnl  octavo  vohmie  of  497  pages,  with  136  exquLsilelv  cf)lored  iiluHlratiana.  Cloth, 
$6,00. 


]|  formn  a  real  guM©  for  Ihe  utiidcnt  *ind  ptRCtJ- 
ttnnrr  who  H  t[u>rrstt^tily  In  enrnettt  In  bin  en* 
cf.  K  and  do  r.»r  h\m^**\t    To 

ti  1  will  N*  a  tieJpfnl  eom- 

1.»  '•  inuy  winli  t<i  fjtniiliiirixe 

Ik  iTksi  h .  »  w  nil  tiiiMlf'in  rnflli(xh  of  cximmtin^ 
moilifd  t^HKiiieN  nra  t«tmnKly  iitKiui  tu  provide 
theni'-i'lveji  wjth  llii^  munuAL  The  nurnemns 
dniwitiK>«  ure  nt^t  futvoli'd  plrttin*-,  or  trtprtdy 
pel^ctnitttc  4tln^r]an!t,  hill  they  rt^prewcnt  fMithfuUy 
Uke  octuni   lrftN>ge»  »cen  under  the    nntJiHiticope, 


TJie  All  II I  or  merits  ftl  I  pralFie  for  Imvlng  produead 
A  %'«ltmble  work. — MM^rnl  RtroM^  Mny  ;tl,  1J*M. 

Jt  kii^fnunlfi'Mly  the  phMlmlof one  who  ii*i-  him- 
«elf  trHvelledoverihe  a  holo  l^i'lditnd  who  Ut«kitled 
not  merely  in  ihe*U't<if  hlsloloKyJiitl  In  lh*>  ul»«er* 
vnCion  nnd  lnU'rp<'''t<i^t^"n  oCmorhtd  r'h»inK<t^H.  Tb« 
wtnk  \n  *iure  t*^  •  .^runmml  a  m  idi*  r'lrcuintmn.  II 
fehoidd  do  niLMh  lo  t-nroiuuH;*?  tlie  ptii«iilt  «*f  pi^ttt- 
ol**«y,  **ince  mucIi  adviinlHKe^  i)»  hi.?*toloHiejil  study 
have  nevor  before  be«n  oir«red.— 7/*«  Lantttl^  Jao, 
5,  1884. 


CORNIL,  F*,  and  RAJnHEEB,  i,. 

Prof,  m  r/ie  Fntutfy  of  Mat  of  JPnrrr*.  Prof^  in  the  (hllege  of  Francs* 

A  Manual  of  Pathological  Histology.  Translated,  with  notes  and  additions 
by  E.  O,  Shakespeahe,  M.  D.,  PathoWisit  and  Ophiluilrnic  Surgerrn  to  Fhihidelr»hk 
Hosnitttl,  iind  by  J.  Henry  C.  Kimk*,  M,  1).,  I>einonstnitor  of  Pnthologiral  Histology  in 
the  University  of  Penni^ylvaniu.  In  one  very  hands4»me  octavo  voltinie  of  800  pages^  with 
860  il]u8traii«W  Clolh\  $5.50  ;  leather,  $6,A0:  Imlf  Russia,  raised  Uanfle,  $7. 
One  of  the  moftt  romplete  vohorieH  nn  pnthnlnp  |  Tluii^ '•Ide  by  «lde  pl»ys|olo|cfonl  nnd  pAlhologlcaJ 


|c«l  iii?*u>lo»c}' we  Iniveever  *ecn.  Tlie  plllrl•t^^'ludy 
«mhrfu'ed  wUhin  »«  \>mt(^n  is  e?*se»iiiiidy  prat  ttojil 
I){orni4il  li^Mnefi  ure  dinciiNKed,  Hod  iifler  their  thor- 
OOKilk  derfirt«*itinOon  we  are  Aide  to  eumpare  nny 
pftUtotuuicdl  ejLHuge  which  hk^oci^urred  in  (hem. 


ntiuloniy  f^o  haml  In  hamJ,  nlfordlnK  ihat  be?*l  of 
kH  pr04;eMMeK  jti  dftiioni^trniton-**  etim|wri«o«.  The 
iirlrntnible  arrangemr^niof  the  work  AHord^i  faeilitj 
ill  tt>e  study  of  j^ny  part  of  Ihe  human  ei^rmomy. — 
Xetc  Orteniu  MeditrU  ami  Hurgtcat  Jvuntal,  J  uue,  118183. 


KLEIN,  E.,  M.  D.,  F.  It,  8., 

Joint  Ltdurer  on  Genfftil  Annt,  and  Pfit/a.^  in  th&  Jfed.  Sthool  of  St.  BnrthQlomttw^$  lloip.  London, 
EletDOnts  of  Histology.   In  t^ne  pocket  size  l2ino,  vohirae  of  360  pngea,  with  181 
illns.    Linjp  eluth,  rc^l  edge*,  $1.50.      See  Studmtn*  S^tnes  of  ManimJa^  page  3* 

Althoiifch  an  elementary  work,  It  I*  by  no  meann 
flnperfiifdaJ  or  inoomph'te,  for  die  anihor  prriventN 
In  eotielMf  lan)$ui4K<*  nearly  all  the  fundtikmeutal  hw-'tti 
reiphrdlug  Ute  tulcru^oplc  atructure  of  tisatiea. 


Tlie  iltiuitrationAare  ntimermtHand  exc-eltenL  W« 
ecunmend  Ut.  Klein'*  EttmtHta  mo*t  heartJLiy  to 
the  »iudeat.— J/aato(i/ iScomJt  Doc.  1,  Ittoa, 


:peppbr,  a.  j.,  m.  b.,  m.  s.,  f.  jr.  c*  s., 

Sanjton  fTimi  LffUirtir  at  St,  Mnn/t  Ht^ptMl,  Londofu 

Surgical  Pathology.     In  one  pocket-sixe  12mo,  volume  of  511  pages,  with  81 
lllastr!tLion5.  IJioia  cloth,  red  edges,  $2.00.     i^eStwimt^SrrUjiqf  Mftmuth,  page  3» 


It  Ij*  U'd  pr*'teT>ll<t 
Inj^lv  Will  ti*  a  [ymk  < 
gir,*'t   A,nl   '..'t    rrt:.ih"i 


to  It.  ft  win  *erve  exeeeil 
n-rireiiee.  It  emtjtRlie*  a 
xtenilin^^  over  tiic  wiiol« 
-y,  Im  ftjrrn  I-*  pracih'nl, 
iind  Ihe  o>torrnatlon  »*«t 
,    well-lnduxed    mid   wel}- 


illuMrated,    The  Mtndent  wilt  nnd  In  ft  nothins 
chat  |j*  nnnece.^Nary,    Ttie  lir»l  tjf  HiihtMHi*  coveri 


tlie  whole  range  of  ^urjjrry 
v**ry  m  an  1 1f  ft  waf»t  nnd  f*l 
cess.— A'tw  lork  AJatiitnt  Jvunml^  May  :J1,  IIS&L 


The  Immik  MopptO'it  a 
v**ry  manflfj-t' want  nnd  f*hoiild  meet  with  nu<y 


SCHAI-KR'S  PKAmCAL  HISTOLOGY,  In  one 
h«f)d*4on»e  royal  l2mo.  volume  of  ;k>8  pages,  witJt 
4u  ilhtMlrallon**. 

6LUGL"8  ATl^Afl  OF  PATHOLOGICAL  HlflTOL- 


OGY.  Tran^lat^d  by  JeaErii  Lkidt,  M.  D.  In  on* 
volume,  very  large  Imperia)  quarto,  wllii  340 
eopper^plale  (Igurea^  plain  and  eolonKl,  and  da*> 
criptive  lettar-pretia,    (Jlotlv,  fCOO, 
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Lea  Bbotbers  &,  Co.'b  PuBLiOATiONa — Practice  of  Bfnd. 


L 


FLINT,  AUSTIN,  M.  D., 

Prot  »/  i^^  Prinetpla  and  Praet%ee  of  Med,  and  of  Clin,  MaL  in  B^U^vus  ffoapitat  Jfftiiieal  Cbllig^  M.  f* 

A  Treatise  od  the  PrtacipleB  and  Practice  of  Medicine.    Dwi^nwl  it 

the  use  of  SliulenLs  ami  PmctiUuneni  of  Medicine,  With  an  Apiiendbton  the  RrMifibii 
i>f  Koch,  and  their  betinng  on  the  Ellolopry,  Pathology,  Diuinuitiis  oti»J  Tr«?atitt«iit  d 
Phlhisia,  Fifth  ettition,  revised  i\nd  hirgely  rewritten  In  one  hirge  and  closeljr-priolid 
ocUivo  volume  of  IIGO  |Higetf,     Cloth,  $5.i>0;  leather,  $6,50;  hnlf  HiiaMia^  $7. 

Koch's  diseoverv  of  the  hacillua  of  tubercle  gives  pn>mi»ie  nf  Mnjg;  ihe  itTwlMl 
boon  e%*er  cc^nferred  by  science  cm  humanity,  surpaf^ing  even  vnct^innti^ti  in  \i*-  ^Trwfiti  lo 
mankind.     In  the  ni>j»eudi3t  to  his  work,  Professctr  Flint  deals  witii  mi 

praciiad  stand|)oint,  discussing   itJi  hearings  on  the  etiology,  j«ith«jh  f- 

oosisi  and  treiitnient  of  pulmonary  phthii*is*     Thus  enlargLnl  ana  cx)m|titu-^i,  ihi>  iTJOiiifi 
work  will  he  njore  thim  ever  a  nece^iity  to  the  physician  who  duly  apprecifttei  th«  r% 
•ponsihiliiy  of  Win  eaUing, 
A  wellkfiown  writer  and  lecturer  on  pnodicln©  )     This  work  !•  «o  wfd«l¥  lcnc»wD  snd 


Dr.  f 
eurni' 

Itiiilent.  >in«l  rinne  tjvlter  cl«L»^-i1f\«JP  the  nuilulttdi- 
BoUi*  sMi«jrf  t»  \t\v\in\f<(\  In  It,    It  hft««  nlr*'H'ly  •-',  r,r  I 
Won  Ua  way  tn  KnglnnJ,  thAt  no  in<.'"M 
btttntHT  of  uii'fi   M?»e  ll  jiloiie  in  tlve  filn 
Hieilkfjrie;  atkJ  viv  vnn  sny  of  ii  iUmi  it 
Way  niinptf"!  to  ^erv**^  not.  only  wh  r  roni  i 
bill  iil?^u  n*-  nri  ample  1n>»(iiii4i»r  in  the  ^ 

piwUt-e  <.r  fiifNfit-ttip.   t'k'  ^t.v^.^  'if  1^ 

in  [lei^jii-  1  liblc 

text  book  « 


I  WTMlMitt 


niiglily  ^.MTri'irni',  i|H'r»-tun^   tin 
for  AmerlcAti  re«ud«rti. — Si.  LtH 


r-ci 


HARTSnonNB,  HJENItY,  M.  !>., 

Lately  PrufeMor  of  Ht/gtetie  in  the  Univer$Ut^  of  Ptnftsi/h-anitL, 

Essentials  of  the  Principles  and  Practice  of  M'^Hi^me.    A 

^r  Students  and  Practitioners.     Fifth  etlition,  thoroughly  r*  rewrittsB. 

royal  12mo.  volume  of  ♦5139  pages,  with  141  ill  ut»t  rut  ions.    CI  i  Imlf  l^nuiJ, 

Wilhln  ihi*  u<»mpiu'»  of  WK)  n»ji;t?n  it  tr«>Mi«  of  the  |  tliii*  one;  nhfJ  prt>^»ftlfi<v  not 
bl«tory  of  mt'tlu^ioe.  ^erteml    pHthnlojiVj  KeinM-nl  |  lind  i%  liotter  op^Hirtnnttv  tJi  • 

jynnii.t.. ,f4,.Li.,:,,L'v  ,ii..i  rj.v^i,,  ..I  .iia,,ti,.>i*  (inolndinjir  [ -^-■»'-l"«--i'"-  '-*'   'i"-  L',,..i.a.,i 
Ian '  M»»inl  tlifi- 

•pc'  mni  priM'- 

Wi'*-.     , ^ .utorrnntlori  ,  i.t 

foniHineti  tti   th»e  wuik^HUil  »t  ih  on©  o(  the  tHjHt    tii»p* 
•f  U*  kind  tliAi  wc  hAv«  bc^en, — Gtmuvu>  Medicat    tut   > 

Joitrnnf,  Kov,  1882.  W{-niL   ,    ... 

An  Jiidlf«p»»n^iibl<«  book.     No  work  eT«r  exhibited     dli*i'iv«e,  and  ttii? nmiii  ■, 
ft  btytter  average  of  actuAl  prnciic^ikl  treatment  i)t«n  |  MoU^qI  Jimrf^f  nwi  t 


,13m 


,...4i 


PhynkinH  atut  Joint  Ltciurer  &n  Medicine  *tt  St  TAonwi*'  HofpitaL 

A  Treatise  on  the  Practice  of  Medicine.    8ett>nd  Amene«it*  MJtlm*, 
by  the  Author.    Edited,  with  addiiionf*,  by  Jami^  1L  HuTcntX50Jt,  ^fl  t&t 

Peniisylvunia  Ilo^pttul.     In  one  handwuDe  octavo  volume  of  U>H5  [»«»  4^ 

Cloth,* $5,00;  leather,  16,00;  very  hikpdwtmit'  half  H      ■     -       i  « . .,  i     ^„.^,^ 

d.  miii  |ErMiif«il# 


Th«  reader  will  And  every  conffMvnblo  Huhjt-et 
eonnettted  with  ttie  prat'lioti  of  medicine  «tj|y  pre* 
•iint«<d,  in  A  ptyl©  at  once  cIcAr,  tntereHtiinK  and 
•onciiie.    The  additionn  mode  by  I»r.  Uutchiosao 


Are  r ' 


WATSON,  SIB  THOMAS,  M,  !>., 

Lnte  Phi/sirinn  in  Ordinnrr/  to  th<  Quten. 

Lectures  on  the  Principles  and  Practice  of  Physio.    A 

from  the  tilth  Englii^h  edition.  Edited,  with  additions,  and  190  ittuiifmtioM^  by  Hcflf 
IIaktwhohkEj  A.  M,,  M.  D.,  late  Professor  of  Hygiene  tn  the  tTnivcraitjoCPotlMQrtvisk 
In  two  large  octavo  volumes  of  1840  pagea,    Clotli^  10.00 ;  leather^  flLOO^ 


LECTITRES  ON  THE  STUDY  OF  FEVER.  By 
A.  HvD^iK,  M.  D>,  M.  R.  L  A.  In  one  octavo 
tolume  of  SiiS  PAge«.    Cloth,  $2.^. 

•TOKES*  LECTURES  ON  FEVER.  Edited  bv 
/oha  WMham  Moore,  M.  D.,  F.  K.  oa  P.  lb 
one  oc<t«To  voiume  of  38t)  puges.    Cloth,  $i.o(i. 

A  TREATtSE  ON  FEVER.  By  Rottrr  IK  Ltoiw, 
fL  C,  C,     In  one  8tu.  tol.  of  SM  pp.    Cloth,  f'^J^. 


LA  RorHR  ON  YFI  I  nw  rFVT:il, 

ir^    "    •        '     ^'    '    ' 

Th. 

A   II 

Pf: 

illu>«lrMtioQii.    Prpyartng, 


r**- 


A  CE^TUKT  0¥  MKl^Kl^X^  MIClitClNK,  IHS-lS^e.    By  I»r»    E.  H,  ClAaaa,  ffM 


iJ_^ 


Lea  Brothkbs  &  Co/s  Publications — ^American  S^rstcin  of  Med.    lb 
For  Sate  by  Subscription  OtUff* 


The  American  System  of  Practical  Medicine. 

Edited  by  WILLIAM   PEPPER,  M.  D.,  LL.  D., 


^       FKOVOar  ASD   PBOFESSOB   Or   THE  THEORY   AND    PRACTICE  OF   MEHICINE  AND  OF 
^K  CXIHICAI.  HKDICIXE  IN  TUB  DMIVEBSITy  OF  P£itNSVXVAi(lA, 

Bi  five 
^m      Frit* 

V      Tlic 

•        ^4kvao  wo 


by  Lotna  Starr,  M,  D,,  Clinical  Professor  of  the  Disease  of  Children  in  the 
Htjspital  of  ihe  University  of  Penmylvanim 

five    imperial    oetaw    <v>/«me«,   contmning    ahnui    lf)00    pofje-t    ench^    wUh    iUuxtrnilonM, 
Price  per  volume^  clothe  |o;    UnthcTy  $fi ;    kfiff  Russia^  raided  bandit  and  open  back,  $7. 
Volume  L,  ready  February  Ut^  18S5.     Th^  subAi-quefU  volufftet  to  be  tssued  tU 
intertaU  of  four  nwnUut  therm/kr. 


T!ie  piibliflhera  feel  ptirdonable  priile  in  announcing  thb  mngnificent  work.  For 
three  yejirs  it  lisis  been  in  iictive  prcpiiration,  and  it  is  now  in  a  siifticient  slute  of  forward- 
nesis  to  justify  them  in  aitling  the  attetuiun  of  itie  pn^fes^ion  to  it  im  the  work  in  wbich 
for  ll*e  first  time  Ainerimn  niediL'ine  will  be  thoroughly  representee!  hy  it-s  wt»rthie«t 
Icachvrs,  and  presented  in  tlie  full  development  of  llie  pntctictil  ulilily  vvbirb  la  its 
prei^ndiient  timniitenslic*  llie  j\hM  able  men— 'from  tlie  Ka^l  tnul  the  Went,  from  th§ 
Ktjrtli  umi  tlie  Hoiith,  from  all  tiie  prondm^nt  centres  of  education,  and  from  nil  tlie 
hoHpit;ds  wbirb  alliird  speciid  opi»<irtnnitieii  of  bttidy  ami  pniLtice — have  united  in 
generous  rivnlry  to  bring  ti*getber  thia  vjist  ai^gregate  of  j*peci  it  listed  experioncc. 

Tbe  distingatHbed  e^litor  Iiils  so  iip|Hjriioncd  the  work  that  earli  author  hm  Had 
tt8«igned  to  biin  tbe  stdjjeet  wbidi  be  is  jietndlarly  lilted  to  diacujiH,  noil  in  wliii  h  his  viewi 
will  be  acTei>tetl  as  the  bite*»t  expre^Hion  of  tR'ientiiic  Htid  prartlc:d  knowli^lgcv  The 
praetitioner  will  therefore  iinrl  these  vohinies  ti  CMmiplt'te  iind  unfailing  work  of  referent-e, 
io  wiiuti  he  niuy  sit  all  times  turn  with  full  certainty  of  ftad'tng  what  he  na&U  in  its  uaM 
recent  uHpect,  whether  h*^  neeks  inlurmation  on  the  general  pnncioles  of  medicine,  or 
minute  guidance  in  the  treiUtnent  of  Hpecial  dLseiiHe.  Stj  wide  is  tlie  sct^pe  of  the  wtirk 
that,  witli  the  exception  of  niidwifery  and  matters  strictly  Hurgicul,  it  einl»nic«s  the  whole 
domain  of  me4licinej  inLluding  the  deps^rtmeiitH  fur  which  the  physiciun  is  accuslomeil  to 
rely  on  special  trealises,  such  it^t  diHeaKe**  of  women  und  ehildreu,  of  the  genit<»-tirinarjr 
organs,  of  the  ski n^  of  the  nerves,  hygiene  and  sanitary  s^jjence,  and  medicul  ophthidmology 
and  otohtgy.  Moreover,  ant htirs  liave  ins4frle<l  the  fonnuhti,  which  they  have  lotind  mo»i 
ethcicnt  in  the  treatment  of  the  v:irioa»  aflection^.  It  nuiy  thtis  lje  truly  reg;irtJetl  us  a 
CoMPLKTE  LinnAitY  OF  PrtACTiCAi.  MKOiciXK,  Bad  the  genenil  practitioner  |H>H.st'KMiiig  it 
may  feel  secure  that  he  will  retjuire  little  v[v<e  in  the  daily  rf»und  id  pnifesNi«in;il  ihitiL% 

Although  every  efffirt  iuts  been  mn^le  to  avuid  the  inlriMluetion  of  niatteru  |»urely 
speculative,  unti  to  condense,  jih  far  jis  possible,  tfie  Viisl  amount  of  pnictical  informatioji 
furnihhed,  yet  the  aecuinolation  of  itulispenrijdde  material  has  be^n  hucIi  that  il  hiu$  not 
been  pnicliwtble  to  present  it  in  less  than  tiveHplendid  imperial  octavo  volumeH^conlhining 
about  50tX)  heiuiti billy  printed  pag^  and  embcwlying  the  nmlter  of  nlKait  tifteen  imlinjirr 
octJivos.  8nch  illustrations  iti»  serve  really  to  cUicidute  the  subject  have  been  intro«hice«L 
but  the  eflitor  tiiu^  done  thin  with  a  sparing  hand,  feeling  that  space  might  be  occupied 
more  usefully  and  worthily  tlitiu  by  stipcrtluous  [»if'tures. 

As  a  Work  of  which  every  American  f>hysician  may  reasonably  feel  proud,  and  in 
which  every  practitioner  will  tind  a  s;ife  and  trustworthy  counselh»r  in  theilaily  resiwrnsi- 
bililiesi  of  pnictice,  the  jmblishers  contidently  autici^iate  a  circnhition  unexampled  in  the 
annals  fif  nietlical  literature. 

The  material  lor  the  work  Is  wdjatantially  complete  in  the  hands  of  the  editor,  and  ai 
the  pritvting  is  prfigrcssing  as  niiadly  as  is  ctmsLsteiit  with  the  accurjiey  ind»ft|iensable  in  a 
,        work  of  this  nature,  the  profe!*<ion  may  ItKik  for  an  early  n})peaninee  of  tlie  (irst  Vulume 
I        and  for  the  ^iultHeqocut  vohmies  at  intervals  of  lour  mimths  thereafter 
I  A  detailetl  prospectus  of  the  wr^rk  sent  to  any  addrc^w  on  appliaition  to  the  publisliera. 

mMEYNOLDS,  J.  JtUSSELL,  M.  !>., 

^^  J*tofoi'Or  of  ffte  PnueipfitJi  fonf  PfUrttrt  of  3Mictn«  in  VuH*er»iUi  ChileffA,  t^^iwion, 

A  System  of  Medicine.  With  note*  and  jnlditions  by  Hknry  HARTsnoRKi^ 
A.  M.,  M,  I).,  late  l*rofei*w)r -f  Hypienc  in  the  Univervjtyof  Pennsylvania.  In  three  large 
and  hands* >me  oelavo  vidume-s,  ixHitainin^  3(i'>ti  duubie-itoinnacd  pitKew^  wtlh  Jt7  ilMistni- 
lions*  Price  |»ervi>hime»t'h>lh,<»'>.tMJ;  shee|i,  $l>.OU;  wry  hnndsftme  half  Ko^iii,  raised  l>sini(a^ 
$6.60.     Per  set,  doth,  $15*  le^aher,  IJJIS;  half  Russia,  |P),oO.     SoUl  onJif  by  nuititcription. 


There  U  no  me'l(r<iij  work  whlnd  wo  tmv«  lii 
tlmi»P    pA«t   fiiiotf  fn*«|iieinly  nict   fuUy  nonsiilt*"! 

hi^n  per  flit*  .tut  I  hy  ^[tuittiw,  hh  lo  iri'iHTO^'Hl,  ♦»!  Ity 
:  iinitHUKi  or  npimi-'^raly  initTMlM'»t>le  '*yifi|>- 
ir^««t|ilM«i  lo  iiH,  tliAJt  '♦  ttt'vnolnl-*  Syw«i»ft»  of 


may  tiA  HuppUfiil,  ttie  piNN^tPr*  riAV4«  oommliti*d 
\hf>  f»rcn40iiHp>i>  u(  t\w  Ui*tk  f'»r  lUe  jM»-t!*n  iti  I  if. 
Henry  ttrirt'>li<ii't|*»   wf>o>.«  jii«H4i<HiH  n»ie-  •lictrib* 

thnrn\i^hi\L*m*u(  ulna  rt'ViniifnUi  wUtvK^ 


It  ♦'ofiuin*  )>Ml  iImiI  km. I  t>r  inforriin-  i  '  .wA  a.— Ai^HetSxa^d^ji^rvMXu^  VSm. TllL^JW- 

himmmiHa  a»ed  of.    lu  order  thml*ny  ditlialvacieB  \ 


Id 
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FOTHEBGILL,  J.  M.,  M.  2>.,  Edln,,  M.  B,  C.  !»., 

Phyitfinn  to  the  City  of  Lamlon  ffonpitnt  for  Di»enac$  uf  tkt  €ht$L 

The  Practitioner'B  Handbook  of  Treat m^^n^  r  '  ^^  '^h^  Pntidplta  o^Hitrft' 
peti  I  ics.   Seen  rul  eH  i  1 1  o  n ,  re  v  i**&  i  und  e  n  I  a  rgeil .     In  on  : ;  e  octavo  vul  itm«  of  661 

pages.     Cloth,  14.00;  very  liandtmnie  hull*  Russia,  ri  ^  :     SO, 


Tbf*  junior  m<?mherRor  the  firofcRnInn  »U1  find 
it  «  woik  UvhI  nhoiiM  not  only  l*e  rtiitl   luit  cnre-  I 
fully  ^iiuiilf'U,    li  will  f%?t«lMi  ilicm  in  tin*  proper  ; 
t«l«'r  tlon  Mmi  coitilfinKlion  of  IherApetUlrHl  ftgfntf 
bP^t   A<ht^tN*«l     1^^    Cfl'^li    f(lH^     Htnl     rrtn*lmion,    Mnd 
«nAl>le  Ukii  :  ' 

Itilly -M  ; 

■   ififtttpkl  pliysi'-'-  -  f'tioitN  lowuru  rnt  io«iiiiii/.in|f 

^^h«  Irettlnicit;  .  i    I   -  tsea  upon  lh«f  flcltintiAc  ba»ls  I 


of  phy^iolo|ry.    Every  clmptrr. 
Ifnprow'4  of  «  m**-l*T-li*irn( :  fin-i 


>J,ur^.,  UCL  KKSV- 


Din 


FLINT,  A  USTIN,  M.  J>. 

Clinical   Medicine^     A  Hysternatic  Treatise  on  tt" 
Dlaeuik^.     Dejiignetl  for  Sliidents  und  Pnu!litioners  of  M 
tome   CK.'luvi>    vidumc  of  799  pages*     Cloth,  $4.o0;  leyii 

It  h  here  timt  ihe  t^kSlI  And  lenrntng  of  ihe  grr-at  i  Hi^n^nlly'  with  o rarity  and  pu 
CllnU'iiin  AfB  di'.f>lHy«i<l.     H«  liJo<  i^iven  uj*  »  store- |  nnhJArtw  *in<i   (h^Plf    fc#«iri»ri»* 
J  Ijoufie  of  mciliriil  f  •     -  •  •  *  - -^  <-'!.:•  fir  th<?(«tu-     rt'*      '•     ..«..,      .    i...  . 
d^nl,  convd-nlMM  i  rftult  fif 

k  hinK  hfe  of  tliL  s  rirk,  eol- 

pntirtng,  luvi  w«li;h«ii  by  )%  juUgnient  Tiole!<^(.'le&r     t 

Ihftn  Mm  oliiservifcHoni.Hclo»e.— jifc/iMiwo/A/w/^fiwf^ 
'  Dee.  !87ti,  !  " 

To  give  Rngrleqiinte  nnd  U!t«fiil  oonfcpeciniiof  the  i  " 

•x<<«n.-»<v<*fi€'iaofniirt*iejaolmii'«lmeilifitif*ipi*ta.Hk 
Mifnoordinioy  difficulty;  but  to  »cojr*mvlt*h  tills  otin-  I  ./''''■'"',  I'vi,  i^.u. 

By  the  Same  Author. 
Essays  on  Conservative  Medicine  and  Kindred  Topics.  In  c 

«ome  royal  12mo.  volume  of  210  pages.     Cloth,  |iL38t 

BJiOADBENT,  W.  H.,  M,  D.,  F.  B.  C.  P., 

PhifSkifin  to  and  Lecturer  on  Mixiicine  at  SL  Mary'i  JfotpUai. 
The  Pulse,     In  one  VZmo.  voltinie.    See  Series  of  diniCQi  ManuaUif  p«|»«  3^ 

SCHIiBIBEM,  I>R.  JOSEPH. 

A  Manual  of  Treatment  by  Massage  and  Methodicftl  Musde ! 
ereise.  Tmn^laLcd  bv  Walter  Mexdklson,  M'I**t  '^^  ^^w  Y*ork*  In  <me  hmmk 
OL'luvo  volume  of  about  300  pages,  with  about  125  fine  en^ivings,     Prrpttrinf 

FJNLAYSON,  JAJLESTm.  1>.,  Erlitov, 

Ph*/aUMn  nfid  Lecturer  on  Chnicnl  AfaticiHt  in  tht  Oltt*<jow  \i'«Mlrti%  Jfifirmnry^  fffc 

Clinical  Diagnosis.     A  Handbook  for  Sltidents  and   Prnrr»t»..T^..r^  .,f  M«di 

Wllh  Chapters  by  Prtjf.  Gairdner  on  the  Physiognomy  of  I>is*M  iiffi 

Diseases  o!  the  i^enmlc  Organs;    Dr.  Robertson  on  Inssinity;    L>t    '  l*bj 

DiagiKifcis:  Dr.  Coats  on  I^aryngoscopy  anU  Pcjj»t-Mi>rtem  Exanitiiatfon-,  *•  £ 

an  Ciise-laking,  Family  Hist^try  and  Symptoms  of  Difiorder  in  the  Vmts  . m^ 
one  handstmie  12mo.  volume  of  546  pngea,  with  85  i]lti«tnttion».     (.  1 

ThiK  if.  mie  of  lti«  rurally  iisefti)  book«.    It  b  rI-  |  hiilklf^r  ToriimrA,  iii>tl  >-  *  mrrtmmt 

tractive  fi«»rr.   .1,  r.ir.   <,,  iii«   (ii.i.l   piL^^    '^r^i    ''«4cht  '  Aii<t  eomfilel«  iud^i  it  i  ^»ir*«Iri 

*t>  b«i  Khun  ;                                                                   it  I  qntok  riMer*"nro  in  iiny  *  \Umi  inm^ 

_ontjiinF«  In  .'.                                                         >  te  I  uptm  t)»«  busy  prttiiiu  JtoL  Jl 


FENWICK,  SAMli  <>., 

i44<U^arif  Phystcim*  to  tht  Ltmdon  JioajntttL 

The  Student's  Guide  to  Medical  Diagnosis.    Fmm  Ihe  iblnS  riviirf  j 

enhirged  English  edition.     In  one  very  haindaome  rujal  12mo.  volusw  of  S28  p«f< 

87  iHustrationK  on  wood.     Cloth,  |2/2d. 


TJjnnSR,  TH03IA8  HAWKES,  M.  J>. 

A  Manual  of  Clinical  Medicine  and  Phvsical  Diagnosis 

fipom  the  second  I/<mdon  etlition.     Kevis<?d  and  cntur;:jfKi  Vty  TtLntiuv 
•icitm  to  tlie  Skin  Department  in  Univcraity  C4ille{j;e  I^n^piiJtl,  L«>tidcm,  eic 
12mo.  volume  of  302  pages,  with  ilhislniiions.     *'te>th,  $1.50. 


8TUFGKS'    INTf  N  TO  1TI  K  KTUI»Y 

OF  (  LlMt  Al.  I       H<*ffiK  i«(>tii*t««  to 

tlt«  tnvt*Mtigtttiui -  ►,',     Inohci  hiuidsome 


iMP<iRTANT  I 

\V»rfi  of  Mi'rry    ! .      . 
FkAttK   II.  1»AVI«,  iVt.  I 


lU  UUfLi 


:  n  c6tl«i'ttw>  <f 

I  a  Ilk*  li*aal 


LsA  BaoTHEits  k  Co.'s  Pdblioations — Hjrgrlcne,  Ctectr.,  Pract.        IT 


niCHAJinSOK,  B.  W.,  M.A.,  M.n.,  LL.  ]>.,  F,It.S.,  F.a.A. 

Fettoic  oftht  Rot/al  College  of  Phf/meiartu^  London^ 
Preventive  Medicine.     In  one  octavo  volume  of  729  pages.    Cloth,  $4;  leather, 
$5;  very  handsome  half  Kuasin,  nilsecl  ba mis,  $5.50. 

Excerpt  from  Contents. 
r. — Disease  lus  a  Unity,  with  ;i  variety  of  PJienoriiena.  The  Preventive  Scheme  of 
Hedldne.  Geneml  Ditteu^ses  of  Munkind.  1.  Omstitution^il  Diseiises.  2.  Ijocal  Diseases. 
S.  Diseases  from  NiituraJ  A<x»id€nta, — Lightning — Suiiatroke — Starvntign — Poisons — 
Venoma — Poijwnous  Food — Pregnancv^  11.  Acouired  Diseases  of  Ariifieiat  Origin  j 
Phenomena  mid  C^iiirse,  1.  Awjvurecl  Disetisee  from  Inorganic  und  Ori^vnic  Poisons, — 
Tea — Oiflee — Alcoht>l — Titbitcco— Soot — Gases.  2.  Acfjidred  Disejuse*  from  Phyt^ical 
Agencies,  Mechanical  and  General, — Diist^* — Pressure  on  Lungs — Contiussinns  and  Shocks- 
— Mufit'ular  Overwork  and  Strain — ALM|uire«l  I)erormiliei^ — Physical  Injuries — Surgi<^ 
Oj>eratiuns.  3.  Act|uire<l  Diiseiises  from  MenUd  Agencie**, — Moral,  Emotional  and 
HabituaL  Diseases  fnim  Mental  Shock,  fr«»ra  Moral  Contagion, — Taranlism — Snicide, 
from  Hysterical  Emotion,  from  Passion,  from  Habits  of  Life — Insomnia — Dementia — 
Blolh — I^iixury — Secret  Immorality.  III.— 1.  Origins  and  Causes  of  Discams, — ^Congenital, 
Hereditary  or  Constitutional  CaiLst^  ;  Atmospheric  and  Climatic  Causes ;  Parasitic  Cimses. 
^Bacteria — Bacilli— ^S  pi  rill  a^ — Tricliime;  Zvmotic  Causes;  Industrial  and  Accitieuliu 
Causes;  Social  and  Psyi'hical  (Juiwes;  Senile  Degenerative  Cansiis.  2.  Prevenliims  of 
Disease.  Prevention  of  Heretlitary  or  Constitutional  Diseases, — Personal  Rides  for  Preg- 
nancy, Infancy,  Adolescence,  Maturity ;  Prevention  of  Atmospheric  ami  ClimiUic  Disciises; 
of  Parasitic  Diseases, — Penwrnal  Kules;  of  Zymotic  Disea,ses, — C-^jntJig ion— Drainage — 
Isolation  of  Sick^ — Water  and  Milk  Supply — Hospitals — Registration — Yaceination — 
Other  Inoculations — Legisktion;  Prevention  of  Industrial  Diseases — Lead  Poison inj^ — 
Busts — Gjises,  etc;  Prevention  of  Social  and  Psycfiic;il  Diseases, — Warming  and  Ventija^ 
tion — Lights  Water — the  Bed-roora — Breads  Almttoirs — Schools — SepuUnre — Drunken- 
oe«s;  Prevention  of  Senile  Disease. 


Dr.  RichnrdAon  hAM  !«uitceeded  fa  f^rodiicrfnic  •  ' 
Wvi  k  w  Inch  i^  eleVHli'ti  in  cont'eitti.in    i-i<u\  ii»>-lu-ri.- 
flve  iH  i*it>j»e,  ficientilic  hichu' 
ArrHrt(;tjrt»<:!'rii,  and  wtiiefi  i-*  wi 
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Reporter ^  F«b.  ^  LSS4. 


BAItTHOLOW,  ROBERTS,  A.  ilf.,  M.  J>.,  LL.  !>., 

Prof,  of  Ati%ttria  Medica  and  Qtnerat  Thtrtiptnti^a  in  th*  Jefertoi\  JUed,  OjU,  of  Phifn,^  ff«, 

Medical  Electricity,     A  Practical  Treatise  on  the  Applications  of  Electricilj 

In  one  very  handsome  octavo  volimie  of  2951 

A  most  excellent  work,  addressed  by  n  pnvrtl- 
tioner  to  hi«  toMow-prArtitioners^  and  tliei-<ffur« 
thoroiiglily  pnu'ticiU.  The  work  now  belvtre  us 
hite  ihe  ci:tcepti<^nal  m^rit  of  eteftHy  poinilnK  out 
where  the  ttcneonN  to  he  derived  from  (Hoeirieltjr 
muMt  f'nm**.  ft  !*onf:*inM  all  jxnti  cvorvrlnni;  Ihu 
■   I  ;  11  .  :  :■    -Lirtd  la* 

1  he  it 
aion  to 

prrv'ttrt'.      It!  -fu-nl    |.»rro,   U  pr»> 

I  Kent**  to  the  I  ij«  would  wUh  U> 

ft''rriemt>crftf!'  *  librrtrynnrrn*dlcjil 

eh'Ctrii'lty,  in^^iiiJiiiL:  U''M"   i  ."-iiIIh  of  f*  '  '    'ii- 

I  vcsiiKHtiouR.     1 1  j«  Did  liook  for  ih*  r, 

I  lind  Uie  iieceMsity  for  li  second  oditl^^  ,nA, 

I  U  hm  been  tipprechued  by  the  proleaiuoa.— i/iv**' 
I  tian  and  Surgtutu,  hec  LiSi. 


I 


to  Medicine  and  Surger>\     Second  etlition. 
pAges,  with  109  illustrations.     Cloth,  |2.50. 

T  Mtion   of  thi<*  work  follow mg  so 

■  wonld  in  Jt'M'ir  appear  to  he  « 

•  ii:  •rnp'nl:    n'"vr-'rthf*fr'**.,  tht*.   (*»xt 

hrt-  I..-M  ^..  •       ,-,1. 

mti*\  ^o  tniu'li  iL' 

ter,  tfiiil  we  i  ■>■  '.'- 

menl  upon  tU*'  [i.juj^m  \viik 

pfirrd  hifi  work  for  MiirltMits  \ir 

tiuy*e  wlio  hnve  n*'v*>' nr^qtr-iirJ 

i)i«  ^ulijoct,  or,  hii 

time  tlu'ir  knowlf'H 

he  hA>  AccompliMlM 

loo  votiiminoHN,  bm   i" 

pie,  comph'ie  diid  comj 


nimj   thivt  altrr  a 

^hing.    VVivthmk 

Tht»  twHjk  1**  nol 

]niw.'tlr'Al.  sirii- 

ll   h,  more- 

»:  i<»uHof  JriHtru^ 

benlK,  «t>|)ti»aoe(t,  etc—Mourai  inxord  ^'ovemtwr 


K'er,  replete  with  nunun 
e 


BABERSnON,  8.  O.,  M.  />., 

Senmr  Ph^/»^ckan  to  and  tntt  Le^t  on  Prificip/e^  and  Praeiies  of  Med^  at  Giiy*0  ffnitpital^  J 

On  the  Diseases  of  the  Abdomen ;  Comprising  tht«e  of  the  Stomach,  and 
other  irtirtsof  the  Alimentary  Canal,  Gv«>])hagus,  Ca?cuni,  hitesiinesaud  Peritoneum.  Second 
American  from  third  enlarged  and  revised  English  edition.  In  one  handsome  octavo 
volume  of  554  pages,  with  ilhistrations.     Cloth,  $3.50. 


PAVrS  TREATISE  OX  THE  FUNCTION  OF  DI- 
GESTION; it*  l)i*nr.Jf-rN  And  tlieir  Tryntrnfnl, 
Fn»m  the  second  London etjjtion.  iDooeoutavo 
volume  of  £W  pAgee.    Ctoih,  ^uo. 

CHAMRKRS'MANtlALOFIirKTANDREGIMEN 
IN  llEMA'H  AND  SICKNIf^S.  In  one  hAnd* 
•ome  ooUto  rolume  of  diri  p|K    Cloth,  f2.7ft. 


BARLOW^S  MANUAL  OP  THE  PRACTICE  OF 
MEIilCINR  With  whIltionM  by  U.  F.  CosDil, 
ld,y.    1  vol.  8vo.,  pp.  WJit.    Cloth,  t.i.SO. 

TODD'S  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DKSKASK.H,  In  ooe  ocUvo  volume  of 
Sin  pii^e^.    Cloth,  f-i,50, 

HOLLAND'S  MEDICAL  NOTE3  AND  REFLEO* 
TlONa    1  TOL  8to.,  pp.  Ids.    Clath^l&J^. 


18 


h^A  Brothurs  &  Co.'s  PnBLicATioKs — ^Throat,  I*ti 


COnEN,  J,  SOLTS,  M.  !>., 

Li^turcr  on  hnn/n'ftmr,tp}i  and  DiAgfurJi  aj  the  Thront  and  Chett  t*t  thl  Jtftrton  JfoliiMl  OMtft, 

Diseases  of  the  Throat  and  Nasal  Fasaages.    A  Guide  to  ih<s  Duuciia)*  iH 

Treatment  of  Aflet'lionB  of  the  Pharynx,  (Jilsophagtis^  Triichea,  Larynx  and  Xxro^  thid 
etiiliun,  thorunghly  revised  and  rewritten»  with  sk  large  nuiDber  ot'  new  Uliuarmljoiis.  U 
one  very  hand^me  octavo  volume,    Prtiparing. 


SJEILER,  CARL,  M.  D„ 

L^tuter  on  LnryitfftfStopif  irt  t/«s  Unu*eriitjtf  of  Pennsylvania, 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  t 
Nose  and  Naso- Pharynx.    Second  eilrtiim.     In  one  hundsume  royal 
of  294  puges,  wUli  77  illustmtions.     Clotli^  $1.75. 


n  i^  one  of  tl»o  be*t  of  On?  prnptlrcil  {f^it^ftnkft 
on  till*  "iiiltjed  M  Itli  W'hl*?Jii  i%e  me  nt.Hiu>OiUf  <l,  The 
pre-era  tMluJon  hn>*  i*e**n  im-trH.'ttrd  in  wUi*,  but  lis 
cniMii<rtLty  |*ra(*tu<ul  cliKiiu'lvr  lm*<  I  wen  tiiAlii* 
tnlnotl.     Mnny  «ewr  UtiMMiMinnH  i»nv©  inUo  l^^fn 

in-^^Jt  f»r  ilm  whoJH,     Koi'  jtuy  one  who  «uSt'-  to 

nu-iil  Iff  ^'rt-HH  (»l  thrMdt  rtft+l  no*e  dl-K'a're^  the  i 
IV ill   bi'  fMiirid  i»f  k»*?mI  value.— JVcmf   I'wrjfc  ji/f  ' 
Juurnni^  .June  0,  llKJ. 
Tlie  srurk  t^l'uie  us  Is  ACOQcltte  h<indb(y»lc  ttpr^n 


the  es-wnMiilrt  of  (t)i»f;ni>«l«  %nA  tmitin«Tit  k  «ll»^ 

OJkHPii  i»f  III*'  «llP»:tt  .IV  N.  I    n..-i'        'ri|r>  ,n,  I   ,.<  I  try  fl(f» 

path  -i^ 

with  '  \"i^ 

ur*»M,  II rid  ilfNorv««  a  m 


BnOWNn,  LBNlfOX,  F.  It,  C.  S.,  Edin., 

Stnitif  Sn^rtjam  tu  tht  Ctulmi  Ltnulon  TknMit  mul  Enr  I/rt^thU,  ftc. 

The  Throat  and  its  Diseases.    Sec<»nd  Amerioitn  (rt*m  the 
tlon,  tliurnii^ldy  revlseih     With  100  ty|Had  ilUi»tnitions  in  wdors  and  ">< 
designed  iind  exei'uletl  by  the  Author,     la  one  very  lianditome  imperial  ocuvo  voiuiucf 
about  350  (tuges.     Prejmrin^, 

FLINT,  AUSTIN,  M.  D., 

Pruft^sor  uf  the  PiinctfUes  and  Prttttite  of  Midi€i»€  in  Bdlmnu  iTotpitmt  JfadtAif  0*0*9^  Jf- 

A  Manual  of  Auscultation  and  Percussion;   Of  the  PhyMcstl  I>u 
Disesi^B  of  the  Lungs  und  II ©ut,  nnd  of  Thonicic  Aneurism.  Third  edition^   In  oiw  I 
Bonte  royal  Vhno,  vidujiie  of  240  imges.     Cloth,  $L«i3.    Now  remijf. 

It  i><  watH  bmay  iliAt  liipfe  i!a  not  jn  the  KniclfHh  i  flu-  n-nlt.  of  tit'*  rir'-fii!  «tHly  unl  <\m<:\U  i 
luniMujie,  tir  at»y  oiJ><i*r,  th«  rqiirtt  amrxiat  o|  r  h'ar^ 
OXiM'l  aiiii  intmprL^hfiiiMihtu  iiHorriwMhMi  iohieliiriK; 
(he*  p]iiv*U'al  f*X|iloral  1*111  of  ib*'  («h4*>t^  ta  lot  equal 

SUiiilier  of  Mi'Otil'4,     l*n>f**HMOr   Fliifa*?*  IrvOKiii^t?^  l^     tlKii    kuo\vied|>o.-'.lwtrAcfx/i    I'tOiiU^ 
prttclae  iiuil  Hliiiple«  convvy^ng  withtittL  dubiety    l«l^t. 


Mi'   iitE  i^AME  AUtnotL 

Physical  Exploration  of  the  Lungs  by  Means  of  AuscullatiOD 

-  Thrtie  lectures  delivereti  l»efore  the  Philudeljihia  Countr  Xtfdkmlt^cM^ 

Cloth,  $l'oO. 


Percussion, 

1882-ti3»     In  one  haiidisome  timall  12uio,  volume  of  83  pagesi. 


A  Practical  Treatise  on  the  Physical  Exploration  of  the  Chett 
the  Diagnosis  of  Diseases  Affecting  the  Bespiratory  Organs. 
revised  ecliiion.     In  one  handsome  octavo  vdume  of  591  |iu|pei>    Clothe  $4^50. 

Phthisis:  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Evcrntsi 
Complieatiops,  Fatality  and  Prognosis,  Treatment  and  Physical  f 
nosis;   In  a  bt^'ue^  ut  Clinical  iStudie^     Jn  one  liaud^mie  octavo  volume  uC  44i 
CUh,  |ia.50.  ^^ 

A  Practical  Treatise  on  the  Diagnosis*  Pathology  and  Troal 

Diseases  of  the  Heart.    Second  revii$ed  and  enhiTKod  edition.    In  one  ooiAVO  i 
of  550  pages,  with  a  plate.     Cloth,  $4. 

GROSS,  8.  D.,  iir.D.,  LL.D.,  DX\L.  Otoh..  LI^IX  Cm$Uak. 

A  Practical  Treatise  on  Foreign  Bodies  in  the  Alr-passmiiQfl^    la  ^mm 

ivo  volutnt?  of  4o2  pages,  with  5^>  iliustrations,     Clc»th,  $2.75.  I 


octavo  ' 

FUTJ*KR  ON  niSF.iSFJ*  OP  THE  LlT>i4«  \SU 
AtUVMi^MiKA,  Tht.|r  Pal  hob. nv',  PJiV^bHl  hi- 
alCal>«t^  Syfm»rom*  nn\\  TtvntttM'nL  Pr«m  the 
•«fuii«l  HUil  rt**iw»i  KttKliHh  ottithm.  In  Qua 
oetaru  vuluuie  of  47'*  pa^e^,    *Uo«h,  $.\J)H. 

8LAI>KOX  rXI'II  IIIKUIA;  a«  Vflbir<»  uml  Tr^at. 
tn*»nb  wHh  fif)  fi*^i'i>Mnl  of  tbo  Hti^t^irv  '^f  ilf  Prm 
¥iil«»i)i'c  Ut  viiih*M-f  lootlrU^Kk.  H«H>uud ami  rt*v)M4Mt 
friJiUuiK     lu  uu«}  ijinin  V(»l.,  pp.  IfM.    Cbiib,  $\:2\ 

WAlJiHK  ON  THK  lilSKASl->J  (ip  Til  K  HKART 
ANUUKKAr  Vt-;sSKt^,  Third  Am«H(£«u  eai- 
iioQ.    In  I  vu).  Kvo.,  Utt  vV*    CW\.\\,ki^j^. 


iMITH  ON  riiXSimPTION 
dW^le  Star  V     1  vnt  urn     i 


LA  HOCtf ! 


I  A 


nci.MA.     i^iiL*rm.^i 


ciAsnw 

M.     I».         *Sl'.'..l!.|        Mlir     I 
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HAMILTON,  ALLAN  XcLAJSlE,  M.  !>., 

AKimding  Physiaanal  the  llospiitUfor  EpilcptirA  timi  PfirnttfticJi^  Bt/trfaceirt  I»land^  JV,  Y, 
Kervoua  Diseases ;  Their  Description  and  Trealment.    Sewnd  edition^  thoroughlT 
teriseil  nnt\  rewritten.    In  one  octavo  volume  of  598  puj^es,  with  72  illuBtrathms,    Cloih>  $i 


When  tKefir«ti»clftioT}  ofthi^^good  book  ap]f>«ired 
w«  <?inv«!»  it  our  emphfttic  endorstrnenl,  iind  the 
ntef^ul  edition  pnlinncen  our  Rpprt-citttion  of  the 
hotik  And  iln  AjiUior  a.«  a  HAfe  guide  to  «student»  o| 
ellnicnl  rieurcfhuiy?.  One  of  the  b^iit  and  moRl 
ariiK-At  of  Engliftli  neurolog^iciLl  jounmli"*  limin^  ha* 


'»tlAnict*»ii?^*»d  ttiK  hook  n9  rh«*  ^m***  of  ?T*  ktnd  tn 
t^ny  Iatil  "' '   '  '        '     -  "  ,  qI 

from  II  1  lit 

purcha^t^  n-ven    uy    irioMie    wrir>    po^j^esji    tiie    oktJ, — 

AltfAi»t  and  yeuroioffistt  April,  1882. 


TUKJS,  DANIEL  SACK,  M.  D., 

Joint  Author  of  The  Manual  of  PsychotogiixU  Mtdieine^  etc. 

Illustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 

snd  Disease.  Designed  to  elucidate  the  Action  of  the  Imaginution.  New  edition. 
Th<iroughlv  revised  and  rewritten.  In  one  handsome  uctiivo  volume  of  4tJ7  pages,  with 
Iwo  colored  plates.     Cloth,  $3.00.     Jmt  ready > 

method  of  in»'^rr.r**f,.ii 


It  Is  impo*^ihle  topertiP«  thf'ae  intereptlni?  c!)mp- 
ters  wfOnml  b*!iiiK  convinced  of  the  muhor's  p^r* 
feet  tuoctTity,  impnrttality,  and  thorough  mmtnl 
grftsp,  lh\  Tuke  ha*  vxfiibite^d  the"  rfquiftlte 
•miL>unl  of  ^'JcMUifit!!  mhlreKHi  on  nil  ocoaHionn,  and 
t)it»  nior«*  iuti  ji'iite  the  phfiiometmthe  more  ftrmly 
lias   be  adhi^red  to  n  phytilologirat  and  rntioEuU 


«ned    dedfji 
♦■c  if  npp  II  m  ' 


JuMed  bynn  enllghl^ 
has  r*chUm«nJ  foe 
iivin  iu  p(«V4-iiolo|^« 


CLOUSTOK,  THOMAS  &,  M,  !>.,  1^.  Jit.  C.  P.,  X.  JB.  C.  8., 

k  L(^ctHr*,r  on  Munfat  Daoitti  m  Uu  Univernitt/  of  EtUitburgK, 

'  Clinical  Lecttires  on  Mental  Diseases.  With  an  Appendix,  containing  aa 
Abstract  of  the  Statutes  of  tJie  United  States  and  of  the  Several  States  nnd  Territories  re- 
lating to  the  Cusstody  of  the  Insane.  By  Chakles  F,  Folsom,  M,  D.,  Assidtant  Fr<.»fes8or 
of  Mental  Dii^eitses,  Medienl  I*epartment  of  Harvard  University.  In  one  handsome 
octavo  volume  of  541  pages^  illuBtrated  with  eight  lithographic  plates,  four  of  which 
are  beautifully  colored.     Cloth,  $4.     J  tut  ready, 

the  gen«>nU  practitioner  In  Riding  hJni  t*^  a  dfa*' 
nOf^H  and  indicating  the  tiditmentf  ei^peclally  m 


rnfiny  ohscnie  and  duuhtful  ra^es  of  m^'nlHl  dl»- 
e*M*.  To  the  Arnerh-nn  rnajl^r  t>r.  Foli*om"»  Af^ 
penfturhiidH  greaily  to  the  value  of  ilie  work,  and 
win  make  li  a  dtfHimMe  additJon  to  every  library. 
— Am^ru^n  P^yehoiogical  Jounml^  July^  1684. 


^: 


The  practitioner  a*  well  as  the  ^Uidcni  will  ac- 
tept  the  plttin^  prvtieal  teat^hing  of  the  atuhor  am  a 
forward  *tep  (n  the  hlernture  of  iii!»Atuty.  Jt  i» 
tefref^hing  to  find  a  phyf*it'ian  of  l)r  uiouRt4:in'fi 
•3trn^rr«  rii*»'   and  high  repuiuiion  giving  the  bed- 

r  <    It's   malnrc^  Jtidguit'iit    t^ntnl'ill^hed. 

Bi.  it  obKervalious  cannot  but  t>e  uxeful  to 

AUo  in  scparatt  for 

LSOM,  CHARLES  F.,  M,  D., 

A^viiitant  Frofetnar  of  M^»tni  Diataae*  in  M«dicnl  I>cpnrtm6Ht  of  Harvard  Unive^iy* 

An  Abstract  of  the  Statutes  of  the  tJnited  States,  and  of  the  Several 
tea*  and  Territories  relating  to  the  Custody  of  the  insane.     In  one  8vo.  volume  of  IDS 
pages.     Cloth,  $1.60.     Juni  ready, 

SAVAGE,  GEORGE  H.,  M.  !>., 

httturer  on  Mental  DtucaaeA  af  Guy's  Hosjiitnl^  London^ 

Insanity  and  Allied  Keuroses,  Practical  and  Clinical.  In  one  12itK>.  vol- 
Qme  of  551  pages.     Cloth,  $2.00.    Just  rtady,     See  Series  of  Ctinkai  3/anita^  page  3. 

From  the  PTeface, 

In  this  bonk  I  shall  describe  insanity  and  trace  its  life  history.  I  shall  explain  the 
legal  relutionships  of  the  insane,  and  inaite  plain  the  duties  of  the  physician  who  has  to 
be  reiii»onfiible  for  their  gafety  >ind  welfare.  Although  the  greater  portion  of  this  work 
will  Ihj  the  record  of  my  own  personal  experience,  I  ishall  also  draw  ujion  the  experience 
of  others  when  treating  of  idiocy,  epile^wiy  and  chronic  mental  disorders. 

PLAYFAIIt,  W,  8.,  M.  D.,  F.  li.  C.  P., 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria.    In 

one  handsotne  small  12njo.  vohime  of  97  pages.     Cloth,  |l.OO.     Ju»i  rtady. 

The  book  l»  well  worth  perusal,  and  wiJI  repay  { to  which  are  added  the  his*nriea  of  a  nomb«r  of 
anyone  for  the  time  ppi»Tit  tn  it*»  f»«ieful  -tiidy,  in- 1  ft^t-t^  llhi«trative  of  the  method  and  it*  re»ttlt«. 
id^rnfMh  nn' U  will  lead  t'  r~  t    - -^...  i  -   .   .,  i.'   -    ^-i  .  -  ■  -  c^ontam.H  a  d4*$i4^<r1ption  of  the  method 

Ihe  managonient  of  tho-  ,;  m^id.<;nK;e,  wliJch  i«  clear  and  COft- 

aian,  nerve  projxtratiun  ^  jrUttni  Al^iical  and  Surgteat  Jotamal, 

gjveti  of  the  manner  of  LTUi  ijr  itt;^  ">ti  uk- ui'jiuih-hl,  j  >i>iy,  j.-vm, 

MITCHELL,  S.  WEIR,  M.  D., 

L  Phyirmn  to  OrthapoHlie  Hosjutal  and  the  Infirinarif  for  DissoMa  of  th9  iVtnw*f  S^attm,  Phita.^  *t§. 

f       Lectures  on  Diseases  of  the  Nervous  System;  Especially  in  Women* 
Second  e«iition.     In  one  very  handsome  12mo.  volume  of  about  250  pages.    Preparing, 

Blandford  on  Insanity  and  its  Treatment:  Lecuirea  on  the  Treatment, 

edlcal  and  Legal,  of  Inaane  Patiauts.    la  one  very  handsome  octavo  voJAuaa. 
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LsA  Brothers  &  Oo.'s  Publications — Stirgeiy. 


GBOSS,  S.  D.,  M.  !>•,  ii.  I>.,  I>.  C^  i.  Oxim.f 

C€intub*f 

Emeritus  Profestor  of  Surtjery  m  the  JttfFwrMtm  Mtdieai  CblUge  of  I^UadMphiit, 
A  System  of  Surgery :    Puthological,    Diagnostic,  Thcmixititic  untt 
8\xih  aliiion,  thoroughly  rtfvised  and  ^reutly  improve*!.     In  twi>  !nrL,'p  fimt 
printed  iinpiTiul  (Ktnvo  vohjines  conlulnin^  2382  rwiges,  illuslrui  i 

BtronKly  bonnd  in  leatlier,  rai^  bnndM,  f  15;  half  Rn*«<hi,  f?ns<>»l  I 

Dr,  f;roM*  S^fttnt  nf  Snifttn/  Una  lan>»  b«*en  the  i  fn  , 
•Innttaf)  work  on  tliat  •»ihjprt   for  Mni<l»*iUs  n-nd  '  > 
piw  iiio.Miei>.— Luivfof*  Louct'.f^  Miiy  lf>,  Ikw4.  |  l    . 

Tfie  work  nn  i%  whofe  neetlw  no  Him*  |  «tiil'3 

Mrtny  yf*rtr*  liHtii  H  *'rtvr)**«l  for  Itpelf  1 1  '*^\*' \    ^1^^^** 

Ufnt>"n  of  tin*  Itwilifcg  Atrn*!  Ii-an  W'  iv.    ti.i.»    i 

*ti4i  iL  IH  ><iill  rapahleof  mAiniAinir.1. 
The  i-rason  for  Ihls  riwd  onjy  ^w*  ni 
aiiV'ffM  iMi.Ml       The   jtiMhor  lijis  rIv»  .i- 

und  i>er?4f»nftl  expfriernyp,    ' 
1  lii>*  »«bj<»«t  l«  (£*»  ^m»rHy»    " 

Aijii,   Ai^iivc    alJ^    ii^;^-.    f'on**fjie!!tiit»u*;|y  «dht*red    Jo    o^Mi. 
trutli    unil    fri<'(,  wf'iighInK  thr   *'vitlentM\  pm  an^J  |  [f*»o«i 
eo»>,  accordingly,    A  coiisldemMe  ariioiint  of  new  i  of  »ui^' 


£JU 


0|Mrrmifw% 

bentJtiMlf* 


ASHIIVItST,  JOHN,  Jr.,  M.  D., 

Projcsmt  of  Chnteni  Surgtrnj^  Univ,  of  PenniK,  Suffffon  to  the  Rpixrop^i  Hmp\tnf^  pfn/iii*J p^uk 

The  Pi"ineipleB  and  Practice  of  Surgery.    Thinl  L*dttinu,  enlnreini  ftndrt- 
vised.     In  one  large  and  hands<:>me  octavo  voliinie  ol   UMjO  pMgeej^with  55d  itluntraiii 
Cloth,  JiC;  leather,  $7;  very  hantbome  hair  Russjiu^  mhei\  btlna^  rr.50. 

I>r.  A'ihhur^t'!*  -SiOf/crv  is  »  cond^n.«(»d  irefttii^o 
coveilnjif  ilie  wliote  (l^imain  of  the  H'i«nce  in  *>oa 
cnaioiKi'td^ki  vohimf.  Tlie  pr<*!<ent  <?dilion  fuy*  JiRtI 
It  iliniitiiKh  reri«lc>n.  The  Hfi\t-U\fH  In  ((iirK;U'nl 
pni.  Uco  nnd  (tu"  r*»cf»nt  rt*i#'Ci\iitlionj*  In  fkitivli^Nrl 
ft''M-(M_e  \\i\\t  iteeu  int'*jTi»miWti.  boltlio  wj/,e  of  the 
toloiiie  ii}U4  no(  liot-n  ituafitHlly  incr»»ji>ted.  Ttn? 
•nllior's  tvrrnn^t'iTif lit  in  pttvn\iiviinf}H.  nnd  lilit 
tiin|iCii'iK<^  rorr»"i't  nnd  cl*»i»r.  An  *?ji:ofl(fn!  in^lfi 
(Jo^t^  tlio  woi  k.'Jih^i.  ntut  Sut'if,  licftOf  /« , i»f  L  liM/ifct- 

U  treidft  in  i%  very  thorough  and  *<nH»'fnciQry 
man  Hi!  r  utt  the  Miihjcet^  ia  tho  vat  ioui»  depiirttnviUs 


O.L-    r...i  fi    I'M     i,    .  .,  ,,  ,4   .    .., ,    . 

no  fmm!4  to  nMnitM  it  wmmI»v 
thf  iHvof  with  i*hU')>  it  hit- 
ci?jvetJ.      We    prndt^'t  »n   tn*  ; ^    ,  , 


GIBNBT,  r.  p.,  J»/^.  i>- 

SuTKjtim  to  the  Orthupa^it  Ifotpitnl^  New  York^  <ste* 

Orthopeedic  Surgery.    For  the  use  of  PractitioDera  and  Sludentft.    Id  oii#l 

some  octavo  vohinie,  profusely  illugtitited.     J\eparin^. 

ROBERTS,  JOHNB.,  A.M.,  M.  D., 

Letlurtr  on  Anntomy  and  on  Operative  Surgery  at  the  PhiiadetpHia  Sthaot^AfHtlitmffi, 

The  Principles  and  Practice  of  Surgery,    tor  tho  use  cf  BtddHll 

Practitionera  of  Medicine  nnd  Sui^ery.    In  one  very  liandfiome  octAVO  voltme  of  iiioi 

pa^es,  with  many  LUu£trations.     Preparing. 

BELLAMY,  EDWARD,  ^.  M.  C.  8. 

Operative  Slirgery.   In  active  preparatitm.  SeeShtdml^  Smifaf  Mmt 

STIMSON,  LEWIS  A.,li7 A^M.  !>., 

prof  of  Pnthfjt,  Annt.  at  the  Uiui\  nf  th€  O/y  0/  N«%o  Yt^rk,  Suryean  nnd  tXtrftU^  to  J 

A.  Manual  of  Operative  Surgery.    In  one  very  UjinfUsome  rojal  tSmo*  ^ 

of  477  |M4jes,  with  3.12  illiiK!na»n»R.     Chdh,  $2.50. 


Th\n  voliimt*  iftdfvoO*d  eidirely  loojn'r»hs  r     .. 
gery,  ntid  n*  intcndtMi  u*  fiimiharUH  th*^ 
witFi  ih«  dt^ndH  of  of>er»tionM  iinil   the  ■'■ 
0iodrin  nf  perforrninK  thitm.     TU**  w'nrk   i 
•Otnidy  illti-tru(eiL  iiitd  the*  d(*«crfplhiin  lin^  clc.i, 
ftnd  vrelhUmwa.    him  m  clever  Add  imeful  volume 


^fiidj?ni!    h)v>mM    p^<■^i^-^    ^^n^.     TTi 


I  hy    thu    ^oi^c^iui    uitUij<)L    Aii 


And  ik^ii'uyiami  Mi>di^t  Jr>' 


niiiriTT,  noBEiiT,  3L  n.  a  s.,  etc. 

The  Principles  and  Practice  of  Modern  Surgery,     i^su  vi...  r»^« 
London  ediiiun.     lii  one  8vo.  voliuiie  of  687  png^  with  4«'^2  iltus.    LioUi|  f4;  laalltcr*  t^ 


BARGENTON  HANrMGIXr,  AxnOTHRROPERA^ 
TU»NS  1)F  MlNoll  .sritfiKRY       N>vr  Pdjiiofi, 

with    ,'*     l....r..,     ..,.      .,.llir,..v     ,......,.,.y^        f^ll^l^^mO. 

tol4i  '   CMh,  fl.75, 

MIIJJ  .Ktn',   Foiinh 

AmriHikn  MMiii  (ii<M'<M>j  rvMiiiMinKh  fdUlort.     In 

on»^  Hvo.  vol.  of  wtK  patftjc^,  wilh  SUt  ilhi»lniU«MS» 

CluUi,  ti  T'i* 
MILLKirs  PHACn'UrK  OF  SITBHT  ^    iith 

«nd  n»vi.*»%*d  Am^'TU'ivn  (votti,  K\\*^  a^v 

edition.     In  one  UrK*"  *^«.  ^^^'*^\  *»vV.\v 

961  lUudirmUoixB.    cloUVtH&.IU 


PIHUIPAS    PIUXriPLKa    ANT>     I 
.SUmiKHY.     Kdlt*«il    hv  JtMiw  N 

OtlC8VO.  Vof    '  f   ^  "  '  '■    n  .11.    i. 

COOPKR'S  I 
AM'  PKA' 
of  Tii7  pAict^M 


rlcK^.   <,M!IV 


SKKY'!^  npKliATIVK  Ht^ROKRY.lai 
of  ad  fiMK<"-  ""'*  "'  .*  -.-k.  ..<-     i-»^.  i. 

CiW^m^N'S  I 


\° 


LzA  Broth  BRs  &  Co.'s  Pcbi 


surgery. 
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LBilF/UVT.  THOMAS,  F.  It.  C.  S., 

^H  Swc'/ron  ami  Lecturer  on  Su^^Jert/  nt  0«y*i  HonpUal^  London^ 

^^  The  Practice  of  Surgery,  Fourth  American  from  the  fourth  and  revified  Eng- 
^^ksti  ettiiion.  In  one  hu-ge  ajiifvery  hundsome  urtperial  octavo  voUime  of  1062  paigea>  wita 
^P27  illiistrulioiis.     Clulh,  $6.50;  leiither,  17.50;  half  KuasL%  $8.00. 

The  demand  for  foar  editiotiH  of  a  work  on  Surgery  since  1879  is  an  unmisUikahld 
jm  fUmp  of  pnifeHsioniil  approUition*  The  cause  which  hns  led  to  such  an  emphalic  en- 
^ftdorsement  of  Mr.  Bryant's  Pi-wctlce  of  Sarffertf  mij  be  found  in  the  fact  I  hat  it  embraces 
^Bvithtn  convenient  cornpiLH^u  clear  exposition  of  the  wliole  domain  of  Surgery,  It  thus 
■^•erves  gi  once  as  nn  admirable  te.Tt-biK>k  for  atudenti^,  as  a  guide  ibr  the  general  practi- 
Uoner,  and  as  a  ready  reference  book  for  the  surgeon  and  specialist, 

RICnSBN,  JOHN  JB.,  F,  It.  S.,  F.  B.  C.  8., 

Profrsttor  of  Surgerjf  in  (Jntveriity  OjfUge,  lAmttofi,  cfc. 

The  Science  and  Art  of  Surgery;  Bein^  a  Treatise  on  Surgical  Injuries^  Dia- 
and  Operations.     From  tlie  eiji^hth  and  enlarged  English  edition.     In  two  hirge  and 
beautiful  octavo  volumes  of  about  231K)  pagea^  illuslrated  with  984  engravings  on  wood* 
Clothf  f9;  leather,  raised  bands^  ^11 ;  half  Kus-sin)  nu8e<i  bamU,  $12. 


I 
I 


A  l*'xt-hook  thrtt  far  mar©  than  thirty  years  hns 

pt«>n<lily  Krf)*n  ia   f^vor  with  b-Jth   pm^lilinner-i 

an«l  t>l(^]ehl«i  \*i  Um  whII  knovriii  anJ  t<>o  iit|$lily  e.^- 

t»fmiHj  to  reqtjiri  lividftiion  or  to  bo  ojcptweil  to 

.  eriilclNm,      tt  \»  ftiifHei*^til  to  !*ay  of  tfn*  tidition 

I  that  It  hcif-  UQderg<»n<*  a  tliorouj^ti  reviNJon   not 


nnty  by  th«  aathor,  but  by  ^ereml  ii.t«*istants  Iq 
fln^^ciaf 'fcpartmiMit^,  nn'l  by  th**  g^itf^nil  Cilitnr, 
The  mo*!  roe<*fit  t»«^nqiie"*ls  of  thin  pi-ugiei^sWv  iirl 
will  bo  futoid  \ncor\HirtiiQ*L"Modiaii  and  iiurjficai 
lieptttter^  December^  ltfi^> 


I 

I 


\£SMAItCn,  Dr.  FRIEDUJCH, 

Pfofrjtfor  of  Surgerxf  at  the  (JmvetsHij  af  A'ie/,  efe. 

Early  Aid  in  Injuries  and  Accidents.    Five  Ambulance  Lectures,    Tratia- 
ated  by  H.  K.  H.  Frtncess  Christian,    In  one  liandsome  Binali  12mo,  volume  of  109 
,  with  24  illustratiuns.     Cloth,  75  cents, 

ofgixnlxnflon  of  the  human  body,  niu«trM*d  by 
cbnii»  ^utlH^tlp  dbiKram'i.  The  *fc'ood  tviif^hff-  bow 
U*  Kivf?  jiidit'iou^  help  ill  ivrdlnjuy  iiijiii  in»i — troniu- 
fxionn,  wtnindK,  biemctrrbiigo  kimI  poii-oin?*!  wounds^ 
The  Ihtrd  trentM  or  tli>i  niU  m  «-iiml*j4  of  rijiitiire 
nad  of  •h-'hrf^rtiinfis  in  ispmin-*  iind  ipi  li<nn*,  N*.'i^ 
t)ie  methods  (if  il(fr»r'lli>K;  hr>t  tri'nirni'iU  in  en.***)!! 


^ 


Th<            '  '  IliUe  handbook  by  Dr.  E^mftrch 

iniiy  :  'o  by  nil  for  oU^Ar,  snfeftnd  priw^ti- 

€iil  li  lid  iti'»lr'l''ii'jns  fur  rendering  the 

rtifftt  ki-i'i  'ft  fii.r  tmiil  Lhp  doctor  ftrrive*    in  the 

9Trnt  nf  the  tuimcmus  l^'Jurit?*)  that  ttre  JJubk*  to 
h*np*'n  Inn  fnmUy  or  nei^tdtorhood  in  the  tdreum- 

ttnn-          '  "v    life.     Ihe  miiniml  i*"  <»Krner»tly 


,  iflv  for  the  minitt*n<'?*s  Aod  oxt<»nt 
(Ht'LifHi  detaib.— ifrtr^r*'  Mafjoiine,,  Aug., 


ndpd  for  iti«  excellence  and  I'lear-  |  of  fm'^t-biicf,  ot  drowniri«,  ol'  «tuffoi'jill»n.  of  >«**>*  of  | 

con.NcJait'ineJw  nnd  of  |ioiMionlTi|(  fire  dr^crilnsd; 
find  the  Hftlk  b»cMire  t4>(M?h<*«t  b<»w  lii|*>ri»d  p«r*iftna 
mjiy  l*e  tno<l  ^hM^  aii'J  ovHlly  tntn^ttMni'ied  i)^  ibetr 
hoTn<»s,  lo  K  nn^/'dtciil  man,  nr  to  a  honpitab  'i'ha 
llluHtratiotiH  in  itie  ^xjok  are  olear  and  good. — Mmii- 
Ciif.   TimeA  and  Omtttf^  Mor.  4,  IHS"!. 


and 

or  a*i 
isa-t. 

Th0  conrse  of  instru'^tion  ta  divided  Into  five 
aec^iionn  or  lecitnre*.  The  fiiJ^t,  or  introdnclory 
lecture^  Sive«  a  brief  account  of  the  structure  and 


I 


BRYANT,  THOMAS,  F,  R.  C.  S., 

iiurgetm  to  ami  tuturer  nn  Surgery  at  Gun**  Hotpitnt^  London^ 

Diseases  of  the  Breast,    In  one  12mo.  volume.   Prepanntj.  8ee  Seriu  of  Clirwsai  | 
ManttaU,  page  3. 

TREJnSS,  FREDERICK,  F.  R.  C.  S., 

Ai^niatfiHt  Surqi^m  to  nmi  torturer  om  Sur^iery  at  tht  London  H'titpitat, 

Intestinal  Obstruction,  In  one  12nio.  volume  of  522  pages,  with  60  illustrationa* 
Limp  cloth,  blue  edges,  |»2.1)0.     JuH  r*^miy.     See  Strict  of  CUnwai  Mtmwils^  page  3, 

This  Series  is  designed  to  furnish  the  profession  wilh  a  collection  of  uuthi^ritative 
monographs  on  imp<»nant  clinical  subjects  in  a  cheap  and  portalde  form.  The  present 
volume  received  the  Jacki^onian  Prize  uf  the  Royal  Odlege  of  Surge«»n»  of  Enghiml,  and 
both  in  the  abltity  of  ita  author  and  in  the  irnportanceof  his  Hubjeci  it  h  a  fit  cocnmence- 
ment  of  an  enterprise  for  which  much  favor  it*  confidently  anticipated. 

GOULD,  A.  PEARCE,  M.  S.,  M.  B.,  F.  R.  C.  8., 

AkK't^tnnl  Surgeon  to  M iiiiUe*'iJ:  Ilottptttit. 

Elemonts  of  Surgical  Diagnosis,  In  one  pockei--*lxe  12mo.  volume  of  588 
Ipges.     Cloth,  $2.00,     JtiM  rrmhj.         See  Stutfcnlit  .Si^nV*  of  ^ff}n^t^^U,  pu^e  3. 

Mr.  Ooulrl   has   ntippTifd   u  .:i!itli-  (>>  -ti  vj'noj^Jii 
whii*h  IS  Mift*  to  tie  imm'T  i  ^uu 

dent«.  for  in  a'tilut<»n  to  rh-  nent 

and  nkilful  eompdrisort  of  Li  :  ,    :        .  <tt«>D 

la. good  style — a  by  oo  iiitia^iiii  «it»y  4aak  where  a 


large  amount  of  Itif'rmaMon  has  to  be  eompreniaed 
intnacowpumtlvi-ly -ni»dl  ^pH  f.    We  do  not  bi»al-  ( 
MU*  toi*ny  that  Mr.tl'tHdd'M  Rff^nfnt^  i»  uaique  In 

ita  exoeileaoe,-^A<"»f'/,  Nov.  ^"-j   inxt 


I 


BUTLIN,  HENRY  T.,  F.  R.  C.  8., 

Atuttant  Surtjfott  to  67,  Bartholomew* t  Jiotpttnf,  London. 

Diseases   of  the   Tongue.     In  one  12mo.  volume. 
ManuaUf  page  3. 


See  8erM  of  Clinieid 


Lea  Broth  EB8  &  Co-'s  Publication 


HOLMES,  TIMOTBT,  M.  A„ 

Surgeon  nnd  Lecturer  nn  Surgmy  at  Si.  Otorgttt  Hotpitat^  London^ 

A  System  of  Surgery;  Theoretical  and  Practice.    IN  TREATISES  BT 
VARIOUS  AUTHORS.     American?  edition,  thoroughly  rkvi&kd  ak»  RE^EDfiit 

hy   JoriN    H.  Packard,  M,  D,,  Surgeon  to  the  Ems«"'»rLii   -.n,!    St    .Tr.^r.h  -i  Ha 

Philndtlphia,  iisaisted  by  a  cor|)8  of  iliirty-tlire^  of  uu  ^mt] 

In   three   large   and    very  haniliiorae   imperial   octavo 

columnod  pages^  with   i^Td   i11u8tratLonj<»  on  wood  and  13  Ir 

coloretL     Price  per  volume,  doth,  16.00 ;  leather,  1^.00;  half  Peri 

|18,tX) ;  leather,  $21.00 ;  half  Russia,  $22.50,     Soid  ojtlif  by  k. 

Volume  I.  contains  General  Pathology,  Morbid  )  iKlUKUBinii 

ERAi*,  Complications  of  lN.iiniiES  and  Injukii^  of  Reoiua-. 

Volume  II.  contains  Dij^eases  op  Oroans  of  Spix:l4l  Sknsk,  CtBCTn*ATOfiT  8t>- 
TKM,  DioESTm:  Tract  and  Genito-Ubinarv  Uroans. 

Volume  III,  contains  Diseases  or  the  R^fibatory  Oroaxs,  Ik)KBS  Jonrn  as» 
HuscLKs,  Diseases  of  the  Nervous  Svstkm,  Gunshot  WoLT«fi>s>  QpnttATTvi  aj 
Minor  Surgery,  and  Miscellaneous  Subjects  {including  «n  ^iSKny  on  Hc»prtAU). 

This  great  work,  issued  some  years  since  in  England,  has  won  such  uciiv«f«l  om 
dence  wherever  the   language   is  spoken  that   its  repuhlieation  her^,  In    %  furm  onai 
tlioroughly  adapted  to  the  wants  of  the  American  pn*ct!iion»*r,  hf»j*  i»^>m«Hl  tr»l*«^id«iy 
owing  to  the  profession.     To  acconi pi isJi  this,  each  article  lii  '  "      1»  « 

ft  gentleman  speciaily  competent  to  treat  itn  subject,  and  no  I  inf 

each  one  op  t<i  tlje  foremost  level  of  the  tinie?^,  and  to  adapt  u  m 
of  the  country.     In  certain  ai8es  this  has  reiidercil  necesisary  the  -- 
new  espay  for  the  origimd,  a.s  in  the  ctt»e  of  the  arlicles  on  Skin 
the  Absorbent  Synttm,  and  on  Anaesthetics,  in  the  use  of  which    \ 
from  that  of  England.     The  same  careful  and  cotiAcientiouB  re. 
thri>nghont,  leading  to   an  increase  of  nearly  one-fonrlh  in   matttr, 
illustrations  has  been  neai^ly  trebled,  and  the  whole  is  prejsenletl  aa  ^ 
of  British  and  American  Surjjcry,  aihipted  to  the  daily  needs  of  the  ^ 

In  order  to  bring  it  within  the  reach  of  every  member  of  tlie  pr^ 
oraes  of  the  original  have  been  compresHcd  into  three  by  r:   •  '      ■- 
ro%*al  otlavo  page,  and  in  this  improve*!  form  it  is  offered  tit  k'- 
onginah     It  Is  printed  and  l>ouml  tomtitch  in  every  detail  wu  .  : 

cine.    The  work  will  be  sold  by  subs<  ri|»tion  only,  and  in  due  time  every  membtf  uT 
prtifesBion  will  be  called  vtptni  and  olfereil  an  opjMjrtnnfty  to  sTdv^rrtlic 

The  mitborw  of  th**  '  -tt^-h  <»dli(lrni  iirc    lli*!t 

men  of  tli^  front  rnnk  ^  an«l  Df,  I'lirKiinJ  |  and  r 

lifts  tKH' II   fiiriuniU<j  in      _        .    „    as    hU  AinerKiiKt  i  ii-^  <  ■ 
f of»  I  in#*n  ♦*-.  Brt<<lM.!ow,  Hvijip,  HnnU 

Com  ".\,    Morton^   HcNJK<»n,  J^w^ll    fiiml 

th*'U  V.     ^      An  m   whole,  th«   work   will  bo 

••till   aod  nuU^taaiiai,  ttud  a  vatuable  iidditJon  io  i  w^.^iVt«  Mt^dtcai  Atfu»«,  J 
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BTUISON,  LEWIS  A.,  B.  4..  if,  J>., 


Ptofr*Mfr  iff  Pnthotixjifat  AtyntmHii  at  f 
to  BelUrua  IfoHjntnl,  Surgfon  to  the  Pr 


A  Practical  Treatise  on  Praetm*e8.    In  one  vei  n^  rvtsTti  toI 

698  pages,  with  3«KJ  beautiful  illustrations.     Ulolli,  $4,75 ;  b  75. 

the   surgeon  \n  fuil  pr*^i»e©— aT*  d  Jf« 


The  AtUhnr  huR  given  to  th«  tnedicnl  profe!««lou 
It)  thi»  trrnll*^  on  fidoUirefl  vthni  Ik  likety  to  he- 
eon>''  »  ^liiM.K.fi  work  on  ihH--««i.u-.'t  it  u  <  .^  i..ii)iv 
aol  V  atty  worU 

ih.-M  .^'.■."  - 

Inn 

«ih<M,  ;..  .. 

deal,  b»il  !,..< 
f1i*t     HJI»i  iiicxt' 

thl^  work  oiieui  .    .  .  i  ,. 

h%  welcomed  Uot  oaiy  hub  «  i^^t^Umk,  btii  nlev  hy 


Sur0cafJtmma/^  Marr-h.  IWDt, 

The  at!t> 

FrHrhtrt*" 


Mt^rii-ju  nil 


^ftO  tbtfl 


tkmtkmk 


MARSIT,  nOWAIlDf  F.  JB.  t\  A\, 

8«nifjfr  AMiMfnnt  Stinjeon  tn  r\fkd  Lcrturf^  an  Atiniomif  ttt  SU  BarUUttom^u^t  ffo^piimit  t4 

Diseases  of  the  Jolnte*  In  one  12mo*  volume,  PttfMmn*^.  6<«  Smm  ^i 
PICKf  T,  PICKERING,  F.  R.  C.  &, 

Sur^ton  to  and  Letturcr  on  Sartj^y  at  SU  Ocorij^'a  IJtispitiU^  IfimSai^ 

Fractures  and  Dislocations.    In  one  12mo*  volame.    IVcparJi^    6m 

^  Clinical  J/aauo^,  puge  3, 


JSm 
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HAMILTON,  FltAJfK  U.,  31.  D.,  LL.  D., 

Surgeon  to  Beitrvue  HfMfjntnl^  iV<w  Y(Htk. 

A  Practia&l  Treatise  on  Fractures  and  DiBlocationa.  Seventh  edition, 
thorough ly  rt»vii*e<i  and  much  inij)n»ved*  In  one  verv  liuiid^nutf  iKtnvo  volume  of  998 
pa^esj  with  370  illti4tr:itiim».  CIuU^i  $5.50;  lettiher,  $6.50;  ver/  huadBouie  half  RuaaiA, 
open  back,  $7.00*     JumI  ready, 

8ti  exakeil  is  the  pfisition  universally  accorded  to  this  now  chi^ic  work  that  during 
Its  twenlv-rtv»?  years'  exii*ren*'ei  no  ullumpl  lum  been  made  lo  ixrupy  ihe  gronnd  it  so  abljr 
covers.  It  therefore  conliTiu<?s  to  hold  it**  place  as  the  only  minptcte  work  in  any  Ian- 
gunire  on  Fraeiurea  and  Disbk^iitions,  and  its  tmnslation  into  French  atiil  Gerinun  l«  n 
wolUte«crve<|  rei-Mi^itiun  itf  it^  njeriL  Thiu  edition  has  L>een  feubjected  to  a  thoron^^h 
fevi«iion  both  in  text  and  illimtrutionsy  i&u<l  will  dgtibtieiis  maiutaiii  ita  paaition  &s  the 
itandnni  aothoriiy  on  its  sidyect. 

Hh<  vt  «'Kf»<'ri«'ni)ei  anrf  widA  ncquHlnt*  I  Inn  ca^ee  vrhitih  rom»»  und<»r  hf»  obci^rvArton. — 

Ancr-  nMOf  oritM.»fniti|n* «  hikV'^i'tmiitvil  j  Afchicu  Q^H^ra^  de  St/Mctine^  Parts,  Nuv.  iJJdlw 

piiwe  the   iiuliTtn    jMiMseis.*toa  cif  Uit*  HtlV(tno«»«r        For  a  q(tiirt«^rnf  a  rori  hi  ry  th«  mil  hor  hnf*  Men 

|n«i4<»  (l^irlnK  ihirty  y«^ar<    like  riiitioiin  liiiive  fol'    etj%iHM'»tliiK  Ariil    p^'tft^'thtik;   lO*   U4»rk,  m*  thai   II 

luwtnl  iwti  oihiT  inViilly,  And  lUvy  (lorodkict^  o«     oowr  f(4Aik>lA  a-*   tf       '  '        ' 

to  \Ue  tr\Hh*t*ii^  »if  jMH''lt^'<*,  often  *n  uim^,  of  f»tsi    K't^T''.     A*  a  t**x> 

ilftiHri4'»ii  t'oUt'»i<in*H      Mure   prA'<ti»'nl  llnoi   Mi*l-  I  am  J  giil'lAnce  fir 

|Ea(xh»»>  w-*^»iK,  tt  *%ill  nerve  Af  n  viilit»ti<'tle  i<nidti  to  I  n ►»!:»», —  AVw  Orte-u 

iht?  |>riRUiiMiiur  la  th<*  iuimorou«  aiuI  cm k>iifrit>'s-  t  November,  l*!*4. 

WELLS,  J,  SOELBEmhFTR.  C.  «., 

A  Treatise  on  Diseases  of  the  Eye.  Fourth  AmericJin  from  the  third  London 
edition.  ThonHi^liIy  revi^nl,  with  copioiw  additionR,  l»y  CharLB^  S.  Jirhl.,  M.  D*,  Surj^eon 
•nd  Paiholo^ihi  to  tiie  NVw  York  Kye  and  Kur  Inltmiary.  In  one  hirge  r>t!tjivo  vrduioe  of 
8*22  pa^es,  with  2''i7  illui<tnUioiiii  on  wii«itl,  six  coh>red  jdates,  and  ^tetei'lions  frf>m  the  Test- 
types  of  Jaeger  and  Snellen,    Cloth,  $5.00;  lenlher,  $6M:  hulf  H»tw*ia,  $kiM, 

Thepr^ym\t  ©clill-m  App«*iirf«  In  li"*n  IhAii  Ihr*"*  I  •haw^  the  ftkklUy  tiu\  h-m  with  which 

ffar^  f*lnop  thi!*  biiWIinilKHi  uf  the  la'^t  An»«nrAii  [  lli«  tfihlor  hiv*  At"comj>:  <it  of  ilie  work. 
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1. 1  vrj,  ri  ■■<n\  Um«  luont'M'oii 
i  .,<li^  Oi  Km- 

I  AcUliri-m- 

r  i   <<irotH*Mr  i 

Upciii  ihi."  -QtjjccL    A  iJiiticiiil  eJSiimlri»H 


rh**  ifiii-.ftJt£jii 


>'I.     Tl 


KETTLESHIP,  EDWAUD,  F.  li.  C.  S.p 

Opkthnlmic  Surg,  ami  Lttt.  on  Ophth,  Sury,  at  St.  THirmfu'  Ifnutpttni,  Z^<m4o(i, 

The  Student's  Guide  to  Diseases  of  the  Eye.  Second  efjitton.  Withuchiip> 

teron  the  Detection  of  (Jolur-Blindnes!*,  by  WiLMAM  TttoMKJN,  M.  D.,  Ophlhabnologiat 
to  the  JeMer5K»n  Me<lical  (xillege.  In  one  royal  12mo,  vulunie  of  416  puge%  with  I'SS 
llhistrations.    Cloth,  $2.00'  | 

fl%V»»i  .       .  -    -  »iil<*  (t  hl'-'id  «JllKK*ltlWtt 

d'MH  ililJjAijnic  M;l<mi!e»— ' 

oni  t(,.  .      K 

f  AJ*t  •?.i}'*''J  I'-ii^'C.      1  he    ilJii-li  .ithm-'   iiHr'iiimv 

JULER,  HENRY  E.,  F.  J,,  <  .  >,,     ^ 

Seniof  Aii'i't  Sw'tfto'i^  /?  jv*^   iVesfmuutfrr  Ophfkalnuc  Itanp^ ;  t<%t9  0inifM  As*'t,  MoorJUf^i^  JA»uUm» 

A  Handbook  of  Ophthalmic  Science  and  Practice*     In  one  hHnd»om« 
octavo  volume  of  4<iO  iMi^es  with  12o  w<>o«kuii*,  27  colored  plateA,  auid  eelections  froin  iho 
Tetil- types  of  Jaeger  and  Snellen.     Jual  rmthj^ 
Th«  b->t>k  ranriot  f.*il  t**  >j«  a  *ti.'rei"^^f.     In  U  a  i  r»Ar*»fiil  «elei^llrtn  hw^  b#<»n  mA<le  oftha^n  «rkn- 


iuftt**>*"''0*v  ♦•xii*«i"^tiv»*t  WtiU'Wroien  hh'I  |i^f»ritjrjilly 

H»*(-(M-rHt'  'If-    I  .,i,t  hMi    l-(    ir-vi'in    111'  (ill    iIk3    4i^»' I'*'"' 
of  V. 

fprf  . 

{>nt^f«   n\vn\.      (July    thn   p*i<ni*   M»'«'«»**^*Ary   r»f    a 
h*»ri>tigb  uivlenittirtiiln^  c»l  thv  Biitij-t;t  «r«  liiirtj- 
dUiOeil,     Tltrou^lMiut  tlie  wUolo  ururk,  liid«i«<d,  « 


ffMaf*.      Hk"   dt*»^i'ilp4Wtp»»   Ml   lh*»    \tirion4   i^iffrA" 
i\'*%%*^  ilitHirAl*«'i  A*  t)n»y  Ar*t  by  rx<-Ht44ut  wiwul- 

.11'.-..   I*  rtvv   Imlt'  I   .  Ih<    il,-Nr.|j   iin.l  |h*»  MOtK'rtilUI 

•I If  teKl  tiitiotti  fAJt  10 


BROWNE,  EDGAR  A., 

Surtjtvn  to  rht  Lirerpoot  K^t  ami  Ear  Infirmary  mmd  to  the  iyUfpemafy  fbr  Skin  [Httnte^, 

How  to  Use  the  Otihthalmoscope.  Being  ElemenUiry  la**tmctirms  in  Oph- 
thaliiioi*txt|iy,  arran',je<t  for  the  a»e  of  Studegla.  In  one  aiuidi  royal  12mo.  voUuue  of  11$ 
pages,  willi  35  Ulu»t rations     Cloth,  ILOO. 


LAWSOK  ON  r?fJlT1llES  TO  THE  KYF-,  ORBIT 
AMI  KVKIJl'^    " '-' I  .,...,*  tr..^,ol< 

LAITHKNTK  A^  .   OP 

OPHTHALMK  sl  uu  r.r*  i ,  it  uie  u>o  wi  i^rftO- 


titloneiv.    8c(*fK»4  Mttlon*    tn  on«  <w^tAr<i  tqI- 

itmt»  of  '^■'^  —  '"-    '•  '«'  'A  mti«c.    CloUu |tf.7.1 

CAKT-.R  -  hUllSKMN  hJ>,KAS» 

KHOFl,  f^y  luu*  G**«j»,  W.  D. 


24        LsA  BKOTHsas  &  Co.'s  Pitbuoations— OtoL*  Dent..  Urtiu : 


POLITZER,  A  VAM, 

ImfferioJ^R&i/nl  Prof,  ttf  Aund  Thtrap.  in  Iht  Univ*  of  Fi«mM. 

A  Text-Book  of  the  Ear  and  its  Biseases.  Trans i;tt-«i^  n  uu 
quest,  by  James  Patterson  Casseltj^  M,  D.,  M.  R.  C.  S.    In  one  luLtuiaDmii 
atneofSOU  pages,  with  2-57  origmiil  LI  lusU'ttl  it  ins.     CloH-   ^''  '^n 

Th©  unntomy,  phvslology^  patho\ogy,  thernpeit^  |  t>f  riw?h  - 
Ucx  unJ  »»ih(tt>|yjmpriy  of  the  enr  nro  »o  Ahly  f\f\*\  f  f\n*\  [>t')f 
lh*'v  Hpiite^i.  iliat  he  who  Kas  cuh  '     '       '        ,     - 

r^rn  :  'f»g  vomme  enn  f<?fl  sure  lh:i: 

hni<  '  orviihie  m  llie  pnf*l  or  prv-. 

ftiirai  -II   J  I,-  •  -niped  him. — Am.  Jour,  *.r   r/^ 

Tfte  woriw  i;     ;  I   '.f ''  <\o  not  hpsltnt*'  in  ytrc^nonnft 
the  l*e^t  upon  tne  *iityeotor  mtr.it    ' 
h*.*  ever  nppenre-l,  ^^yhtcmnMo  v, 
dirfiihfl  on  obsolete  ^uhkot^,  iiriu 
tlcal  in  every  jw-ijifte.    Theannlomi    la  n-^r  i  iptniTm 

BVRNETT,  CITAItLES  JT.,  A,  M.,  M.  J)., 

Frofetsorof  Oto(of]}/  in  fUf  PMmUtfthin  Pofitrhnic;  Prtniidtnt  o/  the  Aff^erifnn  Ot«ia0m$M 

The  Ear,  Its  Anatomy,  Physiology  and  DlBeaaea.    A  PractlGir 

lor  the  use  of  MeiUcal  8tiidents  und  Pr.tctitioner».   New  (second)  edition,    Incnic  haodmnt 
octavo  volume  of  580  jpnjre«,  with  107  illiistnititm^.   <'!olh,  S4JM>;  lettther,  f^VijO,  J^^ *»■■#». 

To  those  wlio 
tdge  or  Aurtil 
▼Alae,  lui  ii  ii>  |H 

prehenslve  for  aU  piAi'Li -al  jj.it  |j» is. e?-.     It  js  eiHi- 
netiiiy  the  work  Tor  the  »tiid<>iU  nod  pmctltlouer. 


^Th«  Stifith^m  PififtUioner^  Nov.  1884* 
The  second  edHion  of  thin  excellent  work  on 


Mar.. 

tilt 

fe»i*i  Oil.— li  i^^'il'j 


J/cvX   aivJ  dii!  J.   J'^-tJ  i. 


,'SmJ.\!>^ 


COLEMAN,  A.,  L.  R.  C,  P.,  F.  R.  C.  S.,  r'-'r»f.  X.  JD.  &, 

Stnior  Dtnt  Surg,  ofid  Lett,  mt  Dent.  Surg,  nt  SL  Bnrthotvmtuf'^  Hot  '^^L  Utttift^  L4mtBam, 

A  Manual  of  Dental  Surgery  and  Pathology,     l  '*    r,,r -^j  a| 

•d&pteil  to  ilie  use  of  Aiuericnn  iSiudeiita,  hv  Tmu.ma-^  C»  Steh-^  ^  DL, 

D,  U  S.,  Prof,  of  Phy»iolof,n^  ni  tite  PhiUidelpliin  fV-ntaJ  <  <illege.     In  -  ncUm 

Tohime  of  412  pnges,  with  'SHI  ilJtiBti^tionR.  Cloth^  $3.25, 
^ThlM  volume  deserve?"  lo  rniik  nmong  the  most 
Important  of  recent  contril^itiouM  to  rlentftl  liiernr 
ture.  Mr.  CoU^mftii  has  proNenti^d  hii^  metho<]H  of 
prHCtice,  fur  the  most  p*irt.  in  h  ptivm  iinil  t'oni-ise 
miinner.  And  tlie  work  of  the  Amerifun  editor  hm* 
been  con I'l^'ientiouj^ly  performed.  He  Itn^sevitlrntly 
labored  to  [pre<!>eiit  hUeoiivictioii»of  the  best  tPodeV  | 

GROSS,  S.  J>M  M.^^LLTlh,  n.  C,  £.,  etc. 

A  Practical  Treatise  on  the  Diseases,  Injuries  and    Malfo] 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the   Urethra, 
edition,  thorooghfy  revised  Uy  Samuel  W.  Gross,  M,  IX,  Profes9t»r  of  ihe  Prli>d|ilai 
Surgery  and  of  tJllniral  Surgery  in  the  Jefl'et^son  Medical  College,  PliiladelphiJU      O 
oetiivo  volitiBe  of  574  pages,  witli  1 70  illustrations.     Cloth,  |>4.50, 


Inn  '  '        ' 

hy> 

de»o J ii' 1'' *i  A  fiiriri^'i   111    ni**    : 

^Dental  Cow«o»,  May»  llteJ 


ROBERTS,  WILLIAM,  M.  D., 

Lctturtr  on  M»itcinc  m  the  Jfnnehtster  Sfhotd  of  Medicine^  tte^ 

A  Practical  Treatise  on  Urinary  and  Benal  Diseases^  including  Uri- 
nary Deposits.  Fourth  Ameriran  from  the  fourth  Ixindon  edition.  IlltiBLratal  ky 
nunierous   eiigmvings.     In  one  large  and  handsome  octttvo  volume.     Pttpariny. 

MORRIS,  HENRY,  M.  B.,  F.  R.a~8., 

^urgenn  to  ami  Lecturer  on  Surfferi/  <it  Afnidte»ex  UotpkicU^  London. 

Surgical  Diseases  of  the  Kidney.     In  one  Vtmo,  tqIuiii& 

Series  of  Cttnicul  Manuuhj  page  3. 

LUCAS,  CLEMENT,  M.B.,  B.  S.,  F,  R.  C.  S., 

Sejtivr  A uUlnnt  Surgeon  to  Gui/'s  Hospital^  London. 

Diseases  of  the  Urethra.      In  one   12mo.  volame,     Prrparmg, 

af  Clinical  ManuaUf  page  3. 

THOMPSON,  SIR  HENRY, 

Surgeon  and  Proffjtior  of  Clinical  Surgery  to  Univertity  OoU«g^  HoipHttL,  Londem^ 

Iiectures  on  Diseases  of  the  Urinary  Organs.    Second  Ametican  Iroiii  I 
third  English  edition.    In  one  8vo.  volume  of  203  pp.,  witli  25  lUustraiunia.     i^thf  f8i& 

By  the  Same  Author, 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistulfie,     From  the  third  English  edition.     In  one  octavo  vo1ujd#  oi  dS0 

pa^es,  with  47   euu  «li\i\  '^  \iVii\.eft,    CVvCW.I&Sjft. 

BA3HAM     ON    ^V.^K\^   mSTE.K^¥»-.    K  C\\tv\c*\  \  ov^«Vtwv^.;j<k.  tAn«AvwiPs»^^\^ 
Guide  to  their  D^s^tvoel*  wad  •tT««^m«^iav   \ti  \  ^\o<0t.,  ^»^». 


Lka  Brothbbs  k  0o.'8  Publications — ^Venereal,  Impotence. 
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BUMSTEAiy,  F.  jr.,  and 

M.  1).,  LL.  n., 

Lnt«  Pvoff**'nr  of  y en  ft  Mi  DiK^n^m 
at    tht    (JoUko«   of   P*t*/iittMfi4    and 


TATLOJif  JR.  W.p 

A.  M..  M.  J)., 

8uirf«An  fo  Chn  ■  of 

Vtnenmt  nnd  ^-  .  of 


The  FathoLog^r  and  Treatment  of  Venereal  Diseases*  IncJiuUng  th© 
ivntlts  of  recent  tnv€»tigutlon8  uptm  ihe  sulijecU  Fifth  e<lition,  revined  and  liirgely  re- 
written, by  Dr.  Taylor  In  one  largt*  and  hondf^me  octjivo  volttitie  of  898  pages  with 
139  illiii«inilions,  and  thirteen  chroinolltbogropkic  figures.  Clothe  f4*75;  leatlier,  $6.75; 
Tery  lumdsome  half  Hu^ia,  $6.25. 


It  io  A  «vl<^ridirl  r^**ord   of  honp*t   Ifibor,  iride  I 
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It  i«  eertnlnly  fhe  beH  fiingl«  treiitiM  on  xe-a*^ 
r^nnf  in  our  own,  nnd  prohnt^ly  tUc  b^*t  in  »ny  Inn- 
g,yuK.:^.\^Iii>tton  Metlicni  ami  SurgiaU  Jovtrnat^  April  I 


Tlifl  ch«mcit«r  of  this  tUndiircl  work  Is  so  welt 

:*t.'"-  'I....  ''  ....-FJ  h-  ^- ti. -  i.-.r..  K,  ,.,^,  Ill 
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nn^l  A  K  '•nut  mid 

inliy,      ;  .,,  .^i  >. ,  ms  (iimt* 

iue  cniMMMiity  JuUkiuuiL 
ifwHicAt  utility.— J^fumoJ of 
t^.  /^^M«M»  Jan.  ia84. 
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nVTCHTNSON,  JONATHAIff  F.  M.  S.,  F.  U.  C.  S., 

OtHauihttij  Sttr^tkin  tn>  the  Loftdtrm  UiMpUat^ 

Syphilis,    In  one  12nao.  volLune.  Pteparing.  See  Serie*  of  Clinint!  MnnwiU,  page  S, 


CORNJL,  v., 

Prxifeasor  to  the  Fnmlty  of  Mediein*  ef  Paris,  and  Phtfiieinn  to  th«  Lournn/i  ff,iAjHtiU, 

Svphilis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment.  Sjwauilly 
revised  \v  the  Autli<ir,  jind  ininsl;Ue<l  wiih  notes  and  additions  by  J.  Hekry  C  8im:b^ 
M.  I>.j  Demonstmtcir  of  Piit]»olo|riad  Histolajs^y  in  the  University  of  l^ennsylvaniii,  ana 
J.William  White,  M.  I\^  Lecturer  on  Venereal  Di»caBeti  and  iWioaatmtor  of  Hurgerr 
in  the  University  <>f  rennsylvaiii:i.  In  one  handsome  octavo  vohime  of  4(51  pages,  wilt 
S4  very  beautiful  nii-*-*'  *v^.     Cloth,  $3J5. 

The  nnnlomicalund  ^  Snr»cterMorihe  I  tfi«  whote  Totiimo  \9  (he  cUnloal  ^icperienre  of  th« 

iatrd  tuul  NdP   -r.n^  un  : -vrriHrd      The  '  attihrtr  nr  »hr>  \nUW  af-qtiftfrifurif***  of  tliQ  Imn^tiiiort 

■  riL  'i'Jue  lomtp 
■iil  the  ctinli'«J 
'  11  UtiH  work  ia 
Hirir  h+'^l,  tiKi'-l  iHH.'lM-nf  hikI  mt-i.^t  Ui'-rriicll ¥• 
ftirm,  unel  no  one  will  rii*«  from  iU  |>etUNAl  viritlimit 
tite  fe^ttlng  thai  HIh  K}-a>p  of  the  wiiiv  and  imfior' 
tmU  i»ut«jrct  on  which  it  trenri*  i^  a  ^tirmK^r  and 
iiur«r  Oue. —  TAtf  l^rbioH  iVurf^liuiutr^  Ja^i.  IMM'A 
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GROSS,  SAJUJTEL  W„  A.  M.,  M.  !>., 

Pruft^Aor  of  the  Pnnetptet  of  SHrgrrt/  and  <jf  Ctlniaii  Surgery  fit  tht  J^tmon  MmHtai  Cbfitya 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  DiflOfdars 
of  the  Male  Sexual  Organs.  Second  e«iition,  thoroughly  revised.  In  one  very  hand- 
tome  txiuvo  volume  of  IHS  pages^  with  16  illuslmtions.     Cloth,  $1,50. 

Ttir       'I     '    '  "  -  ....,.,.  I    '. r  y„tK\.        Tht*  work  wUI  dt'iivc  vnhu"  f"-""  **'"'■'/'■ -Mnd- 

tlTe  r  :-ti-  I  iii)$  (if  itH  antlioi;  a'^i'K^  ri<»m 

Ued  r  \ir%»  j  *io  ri«pliJly  into  ItM  scron  " 

*on<'  :, ..  »^iir»l  ,  a  Int^ik  thal*"""^  .i..  -.^ 

to  III'  »>l*?i>of|  In  htft  WUm 

tiro  n  Jiad    tx-  I  and  uith  lii 

<C«>plu>i4'».    ■  ""-'    '■'"     -""I""  fh<?  Sill -jv,  ,-,,...  ■, 

bot»k  iihow  -  1   of    ill    ili«»jr    vji 

tlUiown  vji  ifoiiho»a  nnd   pi 

reMdt  1(1  M  ^v.  .  r,  .^  M i,M    ■-..,■>,■    ,,,,,.  I'lcd.    Th»»vioik 

to  Ixtlh  phy^KManH  and  Htir^oooM  a^  ii  KHtdf  (o  ter.  and  will   be  ei* 

trr'Atmr''n(  o(  tin?  d(>'hiri»iiin'*'s  tt  rflVr*  to.     I 
the^ji*«t  treatiM*  on  tho  Huljj*'ct  with  which  w<j  a^.i 
•oqiiatnted.— T^«  Malual  S«m,  b«pc  1,  lum.  i 


oirntii-lf^ 

'■••■'v-iTa 

jijr 

ter.  ami  wtti   be  e^petMaOy   lu^i'tui   lo    ih« 
ul    |»riicliUanGr^Jiciii«ui    lUcfftxi,  Auio    11, 


CVLLERIEIt,  A.,  &  BV3IHTEAD,  F.  J.,  M.J>.,  LL.D., 

SurgtoH  U)  tht  lldpUat  dn  Midh  Lfxtt  Priyff«.»i}T  of  Vrntrmi  DUctuu  in  thA  OAtttj*  of  Pky*i<iatu 

An  Atlas  of  Venereal  Diseases.    Tnmsl:ite<l  and  edited  t»y  Frekman  J,  Brn- 

€TEAI>,  M.  IX  In  one  in^perinl  4to.  volume  of  328  |wige»,  doul>Je-coIumns,  with  26  phiteJ^ 
contjiininc  abotit  loO  Jigureii,  beautifully  coloreti,  muny  of  il\ein  the  t*ixe  of  lile.  Strongly 
bound  in  dulh,  $17.00.    A  specimen  of  the  plates  and  text  t*enl  by  mail,  on  reteijJt  of  25  eta. 

BILLON  SYPHILIS  AND  LOCAL CONTAGinua  I  FORMS    OF     LOCKh     PtSKASE    AFrKCTtXO 

DISORIiKRH.  Inonaavovol  of^TnitClothjiL^    PUIXCIPALLV   TUK   Olt(i\.\S    OF    GKNKIiA- 

LEB'S  LECrrUREd  ON  8VPE1L13  kSD  SOMB  '  TION.    lo  one  Sfo,  vol.  of  2i«  pmc««.    Cloche iiJA, 
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LiA  Brothers  &  Go.'s  Publications— IHseases  of  Skip. 


HTDE,  jr.  JVEVnfS,  A.  M.9  M.  JD., 

Prvfeaaor  of  Dermatology  and  Venereal  Diewee  in  Rtuh  Medital  OblUge,  Ckieaga, 

A  Practical  Treatise  on  Diseases  of  the  Skin.  For  the  lue  of  Studenti  ni 
Pnetitioners.  In  one  Immisoroe  octavo  volume  of  570  pages,  with  66  beautiful  and  dib- 
orate  11  lustrations.    Cloth,  $4.25 ;  leather,  $5.25. 

The  author  haH  ii^iven  the  ptiideni  and  practi-    dan  In  aotlre  practice.    In  dealing  with 
tioner  a  work  atlmiraWly  adApt«d  to  the  waiititof  '*         "'  "       • 

each.  We  can  heartily  commend  the  book  an  a 
Taliiahle  addition  to  our  literature  and  a  reliable 
guide  to  HtiidentH  and  praotitionen*  in  their  Miidies 
and  practice. — Am.  Juuni.  of  Mat  Sci.^  Julv,  1883. 

»{>«(; ially  to  l)e  prained  are  the  practienl  BUg- 
gei*tioni*  an  to  what  may  be  called  the  common- 
•enne  treiitment  ofecxema.  Jt  in  quite  imptMsible 
to  exaKKfitite  the  JudicioufineHS  with  which  the 
formu^for  the  external  treatment  of  eczema  are 
•elected,  and  what  in  of  equal  importance,  the  full 
and  clear  instruclionfi  for  their  une. — London  Medir 
eai  Tifties  nmi  Gazettf.  July  28.  188:). 

The  work  of  Dr.  Hyde  will  tie  awarded  a  high 
po»*ition.  The  ntudent  of  medicine  will  And  it 
peculiarly  adapted  to  IiIm  wantK.  NotwilhxtandinK 
the  extent  of  the  Hubject  to  which  it  in  devoted, 
yet  it  in  limited  to  a  ningle  and  not  very  large  voN 
nme,  without  omitting  a  proper  dincuMfdon  of  the 
ftopicM.  The  concif>enew«  or  the  volume,  and  the 
letting  forth  of  only  what  can  be  held  as  facti*  will 
alao  make  it  acceptable  to  general  practitioners. 
'^Cinrinnnti  Meriirat  .Veir«,  Feb.  1883. 

The  aim  of  the  author  has  been  to  preMnttohis 
readeni  a  work  not  onlv  expounding  the  mo8t 
modern  conceptiouM  of  hiMHubiect,  butprenenting 
what  i!>  of  standard  value.  He  iiax  more  especially 
devoted  itx  pagen  to  the  treatment  of  disease,  and 
by  his  detailed  de»«cription8  of  therapeutic  meaA- 
ores  has  adapted  them  to  the  needs  of  the  physi- 


questions  the  author  leaves  nothing  to  the  m^ 
Bumed  knowledge  of  the  reader,  but  enten  tiKNw 
oughly  into  the  mont  minute  deM!ripCi«»n,tolliil 
one  in  not  only  told  what  ahould  be  done  asder 

fiiven  conditions  but  how  to  do  it  as  well  It  is 
lerefore  in  the  best  sense  **a  pmetical  treatit.* 
That  it  is  comprehennive,  a  utance  al  the  indci 
will  show.— A/nry/nm<  Meihml  Juiinwi/,  July  7,  IML 
ProfesMor  Hyde  haa  long  been  known  aa  one  of 
the  most  intelligeni  and  enthiiaiaKiie  representfr 
tivex  of  dermal olufpr  in  the  west.  His  numerooi 
contributions  to  tiie  literature  of  this  SMcishy 
have  gained  for  him  a  favorable  recognitii«  9^% 
careftil,  conscientious  and  original  obfierver.  The 
remarkable  advances  made  in  otir  knowledge  cf 
dineases  of  the  skin,  evpecially  fh>in  the  nas* 
point  of  pathoIogi«*al  iiiHtolocy  and  improvs4 
methods  or  treat  ment»  necessitate  a  revloloQ  of 
the  older  text^bookn  at  short  intenralH  in  order ts 
bring  them  up  to  the  standard  demanded  hv  tht 
march  of  i>cience.  This  laHt  contribution  <»  Ur. 
Hyde  is  an  effort  in  this  direction.  He  hss  s^ 
tempted,  as  he  informs  us,  the  task  of  presentisf 
in  a  condensed  form  the  resnits  of  the  late«t  o^ 
servation  and  experience.  A  careful  exaraimtlos 
of  the  work  convinces  us  that  he  hasacoomplii4iel 
his  task  with  painstaking  fidelity  and  with  aac4 
itable  result.— JtMirnoi  o/  OUaneoue  amd  Vemnd 
Dieeaaes,  June,  1883. 


FOX,  T.,  M.n.,F.JR.C.P.9andXX>X,T.C.9B.A.fM.R.C.a.f 

Phjfeirian  to  the  Denartment  for  Skin  Diaeaeet,  Phpttirianfor  ZHeeaaee  of  the  Skim  Co  tk$ 

Univereity  OMege  Hoefritait  London.  Weetmineter  Hoepitai^  London, 

An  Epitome  of  Skin  Diseases.  With  Formtito.  For  Studenu  and  Ptm* 
titioners.  Third  edition,  revised  and  enlarged.  In  one  very  handsome  12ma  voliUBt 
of  238  pages.    Cloth,  $1 .25. 

The  third  edition  of  this  convenient  handbook  I  manual  to  lie  upon  the  table  for  instant  referenet. 
calls  fornot  ice  owing  to  the  revision  and  expansion  I  ltsainlial»ctical  arrangement  is  suited  tothii>U!«, 
which  it  liHN  umlerKono.  Tiiearmiigeinent  of  skin  for  nil  one  lins  to  know  in  the  name  of  the  diM>a>^ 
diseaxcMinnlplialteticHlorder,  which  is  the  method  land  here  are  its  description  and  the  appmpnats 

1 1  treatment  at  hsnd  and  rea^iy  for  in-tant  apHt-s* 


of  clHMHiHcation  a<iopted  in  this  work,  becomes  a 
positive  ndvsntage  to  the  student.  The  Irook  is 
one  wliicli  we  can  strooKly  recommend,  nt)t  only  I 
to  students  but  also  to  pmctitioners  who  require  a 
compendious  summary  of  the  present  state  of  { 
dernintoloicy. — liritinh  Meilirnl  JouniqL  July  2, 188:J.  : 
We  cordiully  recommend  Fox's /^/)T/(rtitc  to  those  I 
whose  time  is  limited  and  who  wish   a  handy  | 


tion.  The  present  edition  has  been  veiy  carefully 
revised  and  a  numlier  of  new  diseases  are  d^ 
scrilM'd,  while  most  of  the  recent  aiiditions  (0 
dermal  thera{)eutics  And  mention,  and  the  formn* 
lary  nt  the  end  of  the  book  ha.**  been  oi>noiderat^7 
augmented.— r/»e  Medical  A'ewe,  I>ecember,  UnO. 


MORRIS,  MALCOLM,  M.  J)., 

Joiid  Lecturer  on  Derrnatolofjy  at  St.  Mnry^s  Hospital  Medical  Settoolf  London. 

Skin  Diseases;  Including  their  Definitions.  Symptoms,  Diagnosis,  P^ognasi^  Mo^ 
bid  Anatomy  and  Treatment.  A  Manual  for  Stiulents  and  l^ctitioners.  In  one  12mo. 
volume  of  3i6  i>age8,  with  illustrations.    Cloth,  $1.75. 

To  pliysicianswiiowouldlike  to  know  something  i  for  clearness  of  expression  and  methodical  a^ 
about  skjn  di^^cRscs,  so  that  when  a  patient  pre-  '  rangemcnt  is  better  ailapted  to  pn^niote  a  rati»nal 
sent**  himself  for  relief  they  can  make  a  correct  |  coiK-cption  of  dermatology — a  hrancli  confeM-^il^ 
disKnosis  nml  prescribe  a  rntionul  In-alment,  wo  i  ditticult  and  pi-rplexing  to'the  beginner. — ift.Ltmm 
unhesitatititfly  recnnjnictHl  this  little  lMM)k  of  I»r.  I  Omnrrnf  Mnlirnie^  A\tri\^  18»ii. 
Morris.    The  nffW-tions  of  tlie  skin  arc  descrilK-d  .     The  writer  has  certain  I  v  given  in  a^mallcoirraj* 


a  larKc  amount  of  wcll-com|>ilod  infoniMii'in.  and 

hi«*  little  Isvik  comiwres  favi>iRbly  wuh  any  ••thvr 

which  has  emanated  from  KniclaiHl,  whiit*  in  many 

'  points  he  ha**  cniaiici|iate<l  hiinst'lf  fnun  the  -ti:^ 


in  a  terse,  lucid  ni.inn<'r,  and  their  scvei-al  charac-  | 
teristics  so  |iluiiily  set  forth  tlmt  dinKnosis  will  l>«  - 
ea**y.  The  treatnicnt  in  cai-h  ca'^e  is  siu-h  as  the  i 
ex|H»rienceof  the  mo.vt eminent  tlcrnmtoJogi.Mtsad-  I 

vises.— CV;irjn//^i^  Mf^hral  AVjr«.  AF>ril,  IWMI.  iMirnly  adhere.i  to  ern.rs  of  orher^  of  bi^  ccMintrf- 

This  \H  eiiiplmtii'ully  a  learner's  biM)k:  for  w©  men.  There  is  I'ei-tainly  excellent  material  in  ihs 
can  safely  say,  that  in  the  whole  range  of  medical  b(M>k  which  will  well  repay  peru«aJ. — fjuafun  Med 
literature  there  is  no  iK>ok  of  a  like  scope  which  i  ami  Sunj.  Joitrn.^  March,  Itliso. 

WILSOy,  ERASMUS,  F.  It.  S. 

The  Student's  Book  of  Cutaneous  Medicine  and  Diseases  of  the  SkixL 

In  one  hands* mie  small  octavo  volume  of  r)35  pagi's.     Cloth,  $3.50. 

niLLIER,  THOMAS,~M.  D., 

PhyHtctnti  to  the  Sktti  Department  of  University  CMege,  London. 

Handbook  ot  €ikm  'D\&e«Ae%\  <cnt  ^uulcnts  and  Prartitioners.    Seoond  Ameri- 
can eilitiun.     In  one  Vlmo.  N-oVum^i  vA  '^'J»  v^^'^^'^'^^'^  ^^2«Ais%'iJ25. 


A^  AMBRICJJSr  SYSTEM  OF  GTKMCOLO€^Y. 

A  System  of  Gyne&colo^,  in  Treatises  by  Various  Authors,  In  two 
liaadMume  octavo  volumes  ,  rielily  illustrAted.     In  arJive  preparation, 
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THOMAS,  T.  GAJLLARD,  M.  J>., 

ProftMftt  of  DiAmita  of  Wonuin  in  tht  Qjlkoe  nj  Pbhtdrinm  and  5Mrg«»«t,  N.  7* 

A  Practical  Treatise  on  the  Diseases  of  Women.  Fifth  etUiion,  thorough ly 
^verised  and  rewritten.  In  one  hirge  and  hiinds<ime  o*^avo  vc»liime  of  810  pai^fe**,  with  2m 
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Ttl«     Tinr.ls    wl.jrft    fiMInu     "  fiAh    <?ditk>ir    AT«    JU 

thl*  (nnoiincemt'nL     The 

•lli*r  I  ■'  h  Uii\v  Wen n\in\f  ar^ 

boiU   :    .  -.-    ..'■■:    J  UinU     The    atinu'CSon 

mnd  tliti  fH.Miiitiit*^«u  LihiiitM  ier  of  iU\»  Itook  lie  in 
thf*  rtenrn#v>ih  i^nJ  triifh  of  tht*  chnit'al  ildrnTtfttinnn 
of  dL-ti'it^e.si ;  the  fiTlility  of  th**   ftnllior  in  th*'n^ 

Si>Utk*  retioiirfei'  and  the  fnln^^^H  Mtth  Khhrli  the 
etntl«  of  In^almcnt  ar**  flf.•«<'r^^K»^ll;  lh«  dHlnlle 
«hjir«n"<iM  <if  rin'  (isiL,  h  iMv-  iiuJ  iiHt,  bul  not  h'a*«!t. 
the  .  .  \u     We  won  hi 

Aho  ;  vvhlch  the  Ui^- 

iory    I  ^  ,    Uilch  nuik(P»  the 

book  tiidiliitiiK^.iily  luu^reeiiiiin  ikful  Kt^*^^  it.  value  n^ 
*work  of  referenf^e.— LoMti^n  Mahcal  7Wt«a  mid 
l^fUttU.Jnlylii},  188L 

Thfi   determinntion  of  the  unttior  to  keep  h\» 

book  foff  mof^t  m  the  rank  of  worknon  KynfP4?olo]Ky 

|»  fTHi«t  vii^uriryln^.     Rc'eotKnijKinjc:  tlie  fnol  lluil  tjii^ 

i  CAii  only  ini  AtK'omplis^hiHi  hy  fr*H|nent  mid  thor- 

[  ouKh  r' vi>jon,  he  hftx  -pAretl  no  pRinx  to  mrtke  the 

ftreMt^Ttt  edition  more  desirahle  even  iUnii  ih©  pre- 


Aa  A  book  •♦f  rcfetcMnje  ^Jr  the  biisjr 
it  j»  unntpnilled. — lioeitm  Mtiltcfti  and 
rnnt,  AprM  7,  iJ*iit». 


i  .  ...L    .  ■-  >.  n  CfdKfffeil  HM 
H  coftdtfU-tid  pnfyolrtp!' 
clno.      Tde   ntyle   of   n 

r»mnn**r  in  wUn  i,  <m*^-!i,  - 

liugefl  cliii  1 
thiK  roui 


^'^l!ltv  r«»vi 


'>d.  It  la 
rtl  medl- 

tnA>U'rIj 
nnrl  llk« 
^U\y  ttl« 
ly  of  iinf 
Ihv 


ht^hf^Kl  (Tntr*  hj  iUa  ptiti'tiliotii^r. — A\n*hvtUe  Jour* 
of  Med.  ntni  ^ur-;/,,  Jun.  18«L 

Thnt  the  pre vi mis  i*diilonH  of  the  IrejiH^e  of  Df, 
Thorn A.<4  w^rt^  thnnKht  worthy  of  trnnsliition  into 
Geinmn.  Fivnoh,  ItAliun  and  Sp^ni^h,  i-  enough 
to  y^Ue  it  the  f^tiimp  tj{  K'^f^oine  merit,  At  Uoino  It 
\ifi>*  intide  if*  wny  inlo  the  lihrnry  of  I'very  oh^ie^ 
rif'iiin  and  ^vii«H?oh)|ici^it  lu^nt^nft;!  guidif  to  iirftctiOA, 
No  i<mftll  niiml**'r  of  uddJMonM  hnijjheen  made  lO 
tfie  pre>'ent  edition  to  nnike  it  oorrf^pond  to  r«- 
t?ent  improvement*!  in  trettlinent,— /^<!)_rt^  Ultdicat 
ntui  ^urt^tcnt  Joutnai^  Jan.  1841. 


JEniS,  AMTUrUR  IF.,  JIf.  1>M  Jjanthf  F.R.  C.P.9  M.  !?•  C.  &, 

Auut.  Ot'6(etric  Pht/nician  to  Middltntx  iltjttpUni^  Uttfi  Phy4icitMi  to  Bntuh  Lying-^n  HoKpitni. 
The  Diseases  of  Women.     Including  their   Pathology,  Causiilion,  Bvniptonu^ 
i.Diagii<»sis  and  Trealmt^nt.     A  Mnnunl  lor  Siudenti*  iind  Frnulitioiiers.     In  one  haudaome 
ITCtnvo  voltune  of  576  pages,  with  148  il Inst ru lions,     Clolli,  J?3.<X);  leather,  $4.00, 

It  Is  R  plen'+ure  itt  rend   n  book  f»o  thitrotiKhly  j      The   gre»fe«t  pRin»   hftve  been  t*ki*n  with  th» 


one. 


Thf 

thnr 


■  good  ft«i  Ih)! 
l«on!"pi(~i 

^whi'i.- 

I  Ciine: 

the   I 

'  fniiny    rtunr.r  Mir^J^M 

Aft,  for  In^tftnce,  the 
\  l«eeho«,  Hiud  use  of 
4ftre  jimuoK   the  more 
nd  vet  V 


fK'rjjil  tpjitltttes  whiL'h"  lire  i  Bei"lionJ«'  reUlIni;  to  irenlmeni.  A  IjW'nul  >*ek'ctioQ 
lughnc*^^  In  roverlnj(?  the  of  rnrTjrtiPH  \»  given  lor  eiii'h  mnjlud  rnmlitioti, 
ss  of  tleMcrlpMini  iitid  oon-     •  li,  modeof  upplliii;  :        ••i  d*<tKdt 

Another  miMk^ui  f<Hiure  of     '  •  xpliihied.     The    .  >*t  y^uve^- 

ion    rn-d  fo  the   (U'tnilM  of  JinipnlatjonH  uml  Hie  full, 

lod  pro^'eiliire*,  r'l< m  iiupI  piiMtifid.  Murh  mr*^'  \\^k-  iiUji  ♦w'^'n  Ims^ 
,  Applieittlon  of  I  ^loHerl  on  the  pftits  of  |he  I»>itk  whirh  deal  wUh 
tlon«*.  The^^e  dJnKU'^'^ii'' — v*e  uole  enpeeinlfy  the  pt\><0!*  d«'Allnf 
vrlih  the  (litlerenilAtion,  one  from  another,  ot  i\\% 
ditt'erent  kind?*  of  ivlHtomtiml  Inmoj'*,  The  ntHO- 
riliofi*  r  will  tfK*r«»fMrf- fiiifl  iTi  fh!«  \>nt^k  thA  kitid 
of  ki>"-  '   "  "     'kf»d 

lie  «  1  "»• 

rif  tlo>  ..  .■•^i«r, 

Feb.  imz. 


tonnoo  ruo'lhod.H  of  tteltl* 
tnent,  wnd  yet  very  little  h  iinid  iihont  fhem  jn 
mnny  of  rho  trxt  ^^rmJcM.     Thr   \^r^r,\^    f«t  one   fo  be 

itiid 
I  rn- 

1  ■  '  .  •         .  - .  UK>. 

ftiii   risu!   riiuiiy  iis«'iin   hhu-t  lo   it*  pH^e?*- — HoiUm 
I  Jf«(2.  <t/u/  .V'^rj;.  Jvutn.,  March  ^  1882. 


BARNT.S,  liOBERT,  31.  X).,  F.  R.  C.  P., 

Obtitttric  Phyxiemn  to  SL  Thotmin'  Hosv't^lt  London,  tU. 

■        A  Clinical  Exposition  of  the  Medical  and  Surgical  Diseases  of  Women* 
In  one  hand±»omc  otiuvo  volume,  witli  nimienjus  ilhihtrntioiiii.     New  etiition,    /Ve/xirm^, 

CIIAJJWICK,  JAMES  IL^A.  M^M.lo. 

A  Manual  of  the  Diseases  Peculiar  to  Women.    Inooerimo.voL  /Vg)y, 

kWEST,  CHARLES,  M.I>. 
I^ectures  on  the  Diseases  of  Women.    Thud  ^mm^^^tcTO^>^^^^\\I?^^.«sQr.  j 
doD  edit  km.     lu  one  octavo  voJui»e  of  64ii  pii^ea*    CVA\a,1^r*^\  \e%\\\<^,%Vri^. 


Lea  Bbothebs  &  Co.'s  PtrBUCATioirs — DIb.  of 'Women*  BlUlwiy. 


EMMET,  THOMAS  ADDIS,  M.  D.,  LL.  !>., 

Surgeitn  to  tht  Wotnan*^  lluqyitnl,  yew  Yurk,  etc 

The  Principles  and  Practice  of  Gynsecology ;  For  the  i»e  oTSlotetii   ^ 

Practitioners  of  Mudidiie,    >'ew  (lliird)  edi|joii,  tUoroughly  revised.     In  one  Iaj^shiI  wt^ 
handsome  octavo  Yolume  of  880  p^ges,  with  150  iiluiitmliuruL.      ClotU,  §5;  VmtliCf.lS. 
{Ju»t  ready.) 

Excerpt  from  the  Author's  Preface  to  the  Second  EdllJoo* 

So  fn^at  have  been  the  adv^ince  8nd  c]iun^e  of  vtevn»  dtirin^  the  piut  kmr  jt^n  !m 
Gynsccolngy^  tlmt  the  prepanition  of  tliis  edition  h»8  neLesHttaieii  alcno«(i  ns  moeh  bUirai 
to  have  rewrilten  ihi;  vuhime.  Every  jinrtion  hwi  been  ihorouglily  reviMKl,  4  fg^wai.  ilal 
htts  been  icfi  out,  and  much  new  matter  added. 

The  chnpterson  the  rehiCion  of  ediiciition  and  nodal  coDditirko  to  deTelo|inirat«  tlaa 
on  pelvic  celluliti^^  the  di^ea^es  of  the  ovary  and  on  ovariotaiDT,  togoihvt  witk  t&al  m 
tXone  in  the  bladder,  liave  been  nearly  rewritten. 

TJie  chupterss  on  prolnjise  of  the  vaginal  walls  nnd  Uceratioiia  nf  thr  to^iimI  ostfa^ 
the  methods  of  partint  and  Cfimplete  removal  of  the  titeniei  for  nv  !lcf(H|  iSt 

Bfirgtcal  treamient  of  fibrous  tumors^  diseases  of  the  Fallopian  lubes^,  ditiai>ei  d 

the  iiretbni,  are  essentially  new,  with  the  views  and  experience  of  ii  in  a  Inra 

which  hfiH  not  been  presented  to  the  profetsion  before.     To  th(«e  rl  'I  \tm  tkifl 

one  hundred  and  seventy-five  pages  of  new  material  have  been  added. 

DVNCAN,  J.  3IATTHEWS,  3LD.,  LL.  2>.,  F.  1?.  &  £.,  de. 

Clinical  Lectures  on  the  Diseases  of  Women;  Delivered  iu  Saint  Bm* 
tholomew'a  Hospital.     In  one  handsome  octavo  volume  of  175  pa^es.     Clftih,  $1<50L 

They  ure  In  every  way  worthy  of  (heir  author;    stmrnp  of  individiiatity  tJmt,  If  widel/  r«iil.«*tti^ 
Indeed,  vrei  took  kipon   ilu-rtk   hk  nnionie  the   a\fK*l  \  nevOtlinly  <i 


tnhmhle  of  his  t'onirthiitionfi.  They  ure  ^1  ii|»«rj 
nifttters  of  Rroiit  inlerewi  lo  (he  genernl  prucliiioner. 
Some  rif  thp?n  "leftl  m,  Ith  *<u*»ject>«  (hut  mm  not,  iu«  n 
nilp,  ivltH|iiii(etv  liJiniJteil  In  (he  lexi-brtokii;  otherw 
of  th«m,  while  Wrtt  ing  upon  loploit  thnt  are  u>iiiid(y 
tr«ii^ted  of  lit  length  in  BUcti  worku,  yet  tje&r  »uch  k 


MrliolfMon  ■ 
with  Mr(>M 
uynm  fill 


the  pfyiueiuloKy  of  iU«}  pr» 


tt£tl  eikijf,' 


GUSSEJtOW,  A., 

Profetator  of  JWw/wri/crr/  and  the  Di8ftuie4  ofChUthren  at  tht  Untperttty  of  . 

A  Practical  Treatise  on  Uterine  Tumora*    8pedall v  revised  by  the  i-    .^ 
and  Iranshiteil  with  notes  and  additions  by  EoMUJfU  C.  Wekdt^ M.  D.,  PxtUulof i«||o lit 
Bt.  Francis  Hoppiiul,  N.  Y^  ete.,  and  revised  by  Nathan  Bos^uax,  M.  D^  Siirgipon  Iw  tk 
Woriiim'(^  Ilof^pital  of  the  Stateof  New  York.     lo  one  Jumdsome  octavo  foliimer  wHIi  tkm 

40  ill usLral ions.     l\eparing. 

BODGE,  HVGHL.,  M.  !>., 

Eifierttu*  Proj€440T  of  Obstetrics^  e/c.«  in  th$  Univertity  of  Pamfi^vimbu 

On  Diseases  Peculiar  to  Women;  Including  DtRpUcemenis  of  the  fffTT*. 
Second  etjition,  revise<l  and  enlarged.  In  one  beautiXully  printed  octtiva  Tolumt  of  511 
pageS;  with  original  illualrations.     Cloth,  $4.50. 

By  the  Same  Author, 
The  Principles  and  Practice  of  Obstetrics.    Illnstnited  with  Iats*  Uthfr> 

graphic  plates  contiiining  159  figtirea  finom  original  phoiographs,  and  with  mmieruui  wuo^ 
cuts.  In  one  krge  quarto  volume  of  542  double-columned  pages.  Htrungly  hmad  h 
cloth,  $14.00. 

♦  ^  *  Specimens  of  the  plates  an<l  letter-press  will  be  forwudeil  to  nojraddreH^  firevlf 
mail|  on  receipt  of  &ix  cents  in  fiostage  stamps. 

TARNTBIt,    8.,   and    CHANTREXJJL,    G. 

A  Treatise  on  the  Art  of  Obstetrics.     Tnmslateii  from  the  Fn»fit!b. 

two  large  octavo  volumes.,  richly  illustrated. 


RA3ISBOTHA31,  FRANCIS  H.,  M.  JO. 

The  Principles  and  Practice  of  Obstetric  Medicine  and 

In  reference  to  thel*ro<_eesaf  Farlurilt«m.     A  new  and  tidarjj^ed  e<litiyn,  tlionm 
by  the  A  111  i  ion     With  adtJitions  by  W,  V.  Kkating,  M.  IX,  Pn>fe«w»r  «d   ' 
in  the  Jetlerson  Metiictil  Djllcj^e  uf  Fhiladelpliia.     In  one  large  and   lutu 
octavo  volume  of  ([j40  paKPs,  with  64  fiiH-j»age  plates  and  43  wotKlcuts  in  tli^ 
ing  in  all  neiirly  200  beautiful  ligures.     Strongly  Umnd  in  leather,  with  r 

ASHWKTJ/S  PRACTICAL  TREATISK  ON  THK  I      AND  OTHKR  DISEASKS  PI' 
IJIHKA.SKS    PKCLTLI  Ul    TO    VV'iiM  !•:>'.     Thin!         MKN,     In  oiie'irn  rol   of  4r.f  ; 
AiTt<^i'l«-Ai)  from   H\e  Uur»i  fcu-l  revi*ed  l-rrtntJon  I  jj|r|<  jt;  q^' ^f  f^  i 
ed  i  1 1 uti .     I  ti  OU*i  ^s Q .  V  oV. ,  VV  -^^^ '    C\q\\v.  ^M*\.    \     -y^^  .^"^  Vi"?    ^ 

CHUBCUILL  ON  THE.  VUlL^^^'BLXl*  ¥^\'e;^^     ^^i\um%^\?A 


Surgery  I 

L^blv   rrvi-.d 


PLAYFAIIt,  W.  A,  M.  J>.,  F.  JR.  €.  P., 

ProfcMijT  of  Obit  I' trie  Mfdtans  in  Kim/'n  (Jblietjt^  L<»uion,  e/c» 

A  Treatise  on  the  Science  and  Practice  af  Midwifery.  Third  Americfto 
^ition,  revb>etl  by  the  Author.  E<.liletl,  with  nddiiionB,  hy  Robert  P.  Harris.  M.  D. 
In  t)ne  fi:ifnii«>me'o<'tavo  volume  of  (>.>9  iiages,  witb  183  illufitrtttions.  Cloth,  $4  ;  leallier, 
|5;  luilfKiissiu,  $.5.50. 

The  meairnl  profe!«j*ton  hjw»  now  the  opportunity  |  nil  drtivlH  not  n«?cHa*rr  for  ft  full  und«r»tiuidiii| 
of  *tl*Un«  in  iheir  «UK"k  of  *tUtni»rd  me<lkjiJ  works  I  of  tbo  ?uljJeol  fcre  otniiltd.-'Cwcomati  Medical 
one  of  iho  b*j*t  Vfiluraof*  on  niiJw^fory  ever  pu^i-    AettiA^  Jiin.,  IJS80. 

Ufihed.  The  i^tjbiect  is  tnkcn  up  >vlth  a  ma«t«rj  |t  c^niiinly  i»  nn  Admlmhle  expocilHoti  of  th» 
1ii»n»l,     Ttk«  T**ri  «lt'vnl#^«i  (n  laUir  in  tiH  lU  vaiiiuiA  I  p^i^^^i^*^  nn-l  pr-'n'-ttt.'*  of  mUlwifory,    Of  <?onn»*  lh« 

r     ' '        '  '      .  '  '  '    '  ,  il>e  Aifjent'iiii  cdiior,  lir  R.  P. 

I  1  litter?*  <*n  Idle  word.  H«4i  wlios* 

L  .r^«  in  Homo  Mp«>ctHl  <lepiir(menis 

pir^-'it'^]       mJ-iilriiuV.  inrr       >t  -  m  n      :i rri-       ,t  m  If  u     \4  F  1  f     |<|Jrt\Hr)    tO    UlC   prOfeSSiOD, 

BlAt«^».    tlln^naiiiiK  vftrioii!*  okiMUnricjit  j>of*Ujoti!»;  siiii   .— 77i«    jlrt«^u:«in    A<ic<ai<M»«f, 

ley    «r*    ndnMirtiily   wroiigiit^    Ari«i    AftJjid  g^fAl     \ 
ftPHMnH'^c  to  tilt?  s'tadenu— 7V'.  0,  AlMkal  ami  Sur- ,       ^  ci,.  imi  li  i?fjiHon— ho  wwvn  foHowrn    "         -  nd— 
gtrft/  Journfit,  Marcti,  ItiNtt  {  a?)owf<  ttinr  tlir  kim><I  qn^lturti  of  the  i  t-n 

If  jrutnirecl  of  by  a  medlcAl  Mtud^^nl  vrhftt  work  i  roeociitx<*d  by  ilm  |»n>fv-**irm.    Tin  >  rt- 

Wi  olmletrhj^  we  *>iou(i|  roi^ommcnd  for  him,  /vir  '  cmh  hur*  1imh.mi  (^.iliKtiMiMl  U'Toretfie  r*f-'MHi  jM«j,;liii«h 
ittrett*^%et^  wt)  would  uudoubUHlly  iulviK«  hmi  U>  edition,  nnd  IhJ-  Im  Ihcrt-foix'  C'f«|M*iMHlly  |»rc|JAr«*d 
ehooM«  FUyfiiJKs,  U  if*  of  convciitmil  »lxe,  KiiH  nnd  r«*vlni>d  by  the  nut  hot  for  lli  is  country ;  h  fiw?f 
mhni  it  of  chief  i-  -  '  ;  V.  Wf,  irr'fktmebt  of  th«  whd^it  oiikIiI  to  Im?  ftAtl-fru  to<y  it*  to  the  profi««»ioli 
VHrioiis  suhj<H'ts  <iid  ptiiln.     Whilie'  thf>  I  lipr«  t»eiiiji$  fiirtH^'liod  wiOt  llk«>  luU'st  work  Upon  nil 

dk'M^ii't^tlon^  find    i  ureHUffielpnlly  elutK)-    hnhjcclJi  pertninins*  lo  «*b«iUitric^— ^m«  JvumtUttf 

me  to  reader  a  v»'i  >  .ui.  .ligible  hie*  of  ihem,  yel  |  ilfai,  6€iew«#t  AprU,  UJaOi 


KING,  A.  jP.  ^.,  JIf.  J>M 

ProfeMnor  of  Oltitetrit*  and  tJuentei  of  Womm  tn  th»  Medieal  D9parimtni  of  lAi  Ckdumbkm  IMivirw 
ii/V,  H'rtJ!/ii«j;/</«,  /).  C,  am/  in  ^Ae  Vniwrnit^  of  Vermunt^  et£, 

A  Manual  of  Obstetrics.     New  edition.     In  one  very  liaadsome  12mo.  votume 
of  S3l  pages,  with  59  lUiiBtnitiunH.     Cloth,  $2.00.     Just  rtady. 

In  %  fi^riej  of  short  pnimgrnphfi  nnd  by  a  con-  |  thut  it  wUI  bo  In  grejit  demand  by  th<(^m,  ^o  »iitt«d 
denied  »i*yl«  of  compoj^ltion,,  llie  writc-r  bo.*  pre-  i»  i(  tu  their  wauIm.  t)f  n  «jjr.«»  lloit  U  nui  l«ciu*ily 
•en led  n  KrfAt  doal  of  whftt  it  !;<  wtdl  thnt  pv<*ty  I  cnrrl*-!!,  yt»t  It  roritninx  nil  of  Mi<«  ninui  poititu  In 
ob^tf*ii(('mn  *«hoii)d  know  und  (h»  rrndy  to  firfic'lit'e       '  oltitdcnily  ehi|t>orii[  n  fuH  mid 

or  pn"M'rt»;e.    The  fikcl  llmt  tJie  dt^n^nTuJ  htr  the    ■  w  of  thi^m.    The  trtitkonor 

foiome   UiKu  been    niich  HA  to  exIiAU^t  the   fir^t     v  Lbd  k  very  u»«^ful  i  t\  lor  lh« 

•«linoti  hi  a  hllle  over  r  year  and  a  hnif  Kpcakfl  pirif>o--t«  oi  ri^frejthtn^  the  nurHj.  \\  <-  cuti  fonrt- 
Wetl  for  U{4  poptdnrJiv.— .ir/icrican  Journni  »/  <A«  [  iJenily  iikmmI  tfiat  U  will  be  found  to  ho  tlko  !»*»! 
A/<vr/w-n/ .V/fnri'^,  April,  1HX4,  ohi(»»  ti'M-lnxtk    np^in    ob*)lvthc»    thftt    haA    been 

ThlH  lliile  work  Upon  oti«tctrlc9  will  b«  highly  H^ipd  from  ihe  press.— CItiieiiMUili  Maiiicai  N^M^ 
TiJued  by  medical  Btnd«nl)».    W«  fa«l  qtiite  sure  I  MmtsK,  18114. 


PARVIN,  THEOPIIILUS,  M,  J>.,  Zi.  !>., 

ProffJi^fvr  of  ObtstftTifK  nmi  the  Dijtrojsi*  of  Wonten  rtfuf  Chitilren  m  th«  Jitffermn  Madictil  i>>ti*y^ 

A  Treatise  on  Midwifery.     In  one  very  handsome  oct^ivo  volume  of  about  560 
pages,  with  numeroiw  ilUistratioua.     InprtM*, 


SAJtyES,  ROBERT,  Jf.  JO.,  and  FAJf COURT,  M.  D., 

Ptiifi.  fo  fA*  Otneral  Lyhuj-in  Hosp.^  Lund,  Ohstelric  Ph*f^,  to  St  ThtjfHiu*  lIo»p.,  J^oitd^ 

A  System  of  Obstetric  Medicine  and  Surgery,  Theoretical  and  Clin- 
ical. For  the  Stiuifnl  ami  the  Practitioner.  The  Sectinn  4*ii  Emlfryokfg^'  cDnlrihuted  by 
ProC  Milneii  Marvhidh      In  two  ha ndhctmt?  octavo  volumei*,  |>rofiii>ely  liltifitraied.    In  prtM* 

BARNES,  FANCOURT,  M.  J>., 

Ofttttttnc  Pt^y^iei^tn  to  St  Thomaa'  IJit*jHtnl^  Lofuton, 

A  Manual  of  Midwifery  for  Midwives  and  Medical  Students.  In  on« 
royal  l2nio.  vohime  of  197  iinges,  with  50  iJlutttniUons.    Cloth,  |1.25. 

PABItT,  JOinf  &,  M.  !>., 

06«f«fnct/tH  to  the  Philfvitiphia  UospitaL,  l^ie^ Prstidant  ofths  Otitat  SofUtff  qf  P^^UMi6^pkkk. 

Sxtra- Uterine  Pregnancy:  Its  Clinic«l  History,  Dia^^nosis,  Progncwia  and 
TreatmeoL     In  one  hajidsonie  octavo  vohime  cjf  272  ptxgva,     Lloth,  |j2.50, 

TA KNEIt,  THOJiLiS  HAWKES^mTId. 

On  the  Signs  and  Diseases  of  Pregnancy.  First  Amenenn  from  the  Becand 
Englbh  e<titi^>n.  In  one  hand^>me  octavo  volume  of  490  ptigei,  with  4  colored  pliitea  and 
16  woodcuts.     Cloth,  |4/25. 

WINCKF.L,  F. 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed. 

For  Students  un<i  Practitioners.  TmnsUited,  with  the  consent  of  the  Author^  fntni  the 
Kcoml  Uerrmin  eilition,  hv  J  amis  Ki!1ad  C^uadwick,  M.  D.  Id  one  octavo  volume  of  4d4 
pagei.    CUjth,H0O. 
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Lea  Brothers  &  Co.'s  Publioatioks— JlOdwfy.,  Dis,  Childn. 


LEISHMA^f,  WILLIAM,  M.  D., 

Regiu9  Professor  of  Midwifery  in  the  UnivertUy  of  OUugoiw,  etc 

A  System  of  Midwifery,  Includixig  the  Diseases  of  Pregnancy  and  tht 
Puerperal  State.  Third  American  edition,  revised  by  the  Author,  with  addition!  bv 
John  S.  Parry,  M.  D.,  Obstetrician  to  the  Philadelphia  Hospital,  etc.  In  one  large  ail 
Tery  handsome  octavo  volume  of  740  pa^es,  with  205  illustrations.  Cloth,  $4.50;  leather, 
95.50 ;  very  handsome  half  Russia,  raised  bands,  $6.00. 

preparation  of  the  present  edition  the  aotbor  I 

»rocre>ia  of  obitci 

una  we  cmnnoc  M 

the  tfvtk  hm  teta 

performed.    We   oon8ider  it  an  adinir«bl«  lex^ 

boolc  for  students  during  their  attendsnoe  apoa 

lectures,  and  have  great  plea.'«ure  in  recomiiMw 

ing  it    Ar  an  exponent  of  the  midwifery  of  Um 

present  day  it  has  no  superior  in  the  Engush  laa* 

guage.— Oinoda  Lancet,  Jan.  188U. 

To  the  American  student  the  work  before  ai 
must  prove  admirably  ailapted.  Complete  in  til  ili 
parts,  essentially  moilern  In  its  teachings,  and  vitk 
demonstrations  noted  for  deametts  and  precinioa, 
it  will  gain  in  favor  and  be  recognized  w*  a  work 
of  standard  merit  The  work  cannot  (ail  lo  be 
popular  and  is  cordially  recommended.— 5.  Oi 
Med,  and  Hurg.  Joum.,  March,  18S0. 


The  author  is  broad  in  his  teachings,  and  dis* 
musses  briefly  the  comparative  anatomy  of  the  pel* 
vis  and  the  mobility  of  the  pelvic  articulations. 
The  second  chapter  is  devoted  especially  to 
the  study  of  the  pelvis,  while  in  the  thinf  the 
female  organs  of  generation  are  introduced. 
The  structure  and  development  of  the  ovum  are 
admirably  deHcril>ed.  Then  follow  chapters  upon 
the  various  subjects  embraced  in  the  study  of  mid- 
wifery. The  descriptions  throughout  the  work  are 
Slain  and  pleasing.  It  is  sufficient  to  state  that  in 
lis,  the  last  edition  of  this  well-known  work,  every 
recent  advancement  in  this  field  has  been  brought 
forward. — Physician  and  Surgeon^  Jan.  1880. 

We  gladly  welcome  the  new  edition  of  this  ex- 
cellent text-book  of  midwifery.  The  former  edi- 
tions have  been  most  favorably  received  by  the 
profession  on  both  sides  pf  the  Atlantic.    In  the 


cal  science  seems  to  require,  an< 
admire  the  ability  with  which 


smith:,  j.  lewis,  m.  d.. 

Clinical  Professor  of  Diseases  of  Children  in  the  Bellevue  Hospital  Medical  College,  JV'.  F. 

A  Complete  Practical  Treatise  on  the  Diseases  of  Children.  Fifth 
«dition,  thoroughly  revised  and  rewritten.  In  one  handsome  octavo  volume  of  836  mrei^ 
with  illustrations.    Cloth,  |4.50 ;  leather,  $5.50 ;  very  handsome  half  Russia,  raised  bands,  |8. 


which  we  venture  to  say  will  be  a  favorable  one.— 
Dublin  Journal  of  Metiicai  ifciett/'e,  March,  IK^a. 

There  is  no  book  published  on  the  subjects  «f 
which  this  one  treats  lliat  is  its  cK^nal  in  vsliie  le 
the  physician.  While  he  has  said  ju?«t  emmicf)  te 
impart  the  information  desired  by  general  prw^ 
tioners  on  such  questions  as  etiology,  pailioioij, 
prognosis,  etc.,  he  has  devotetl  more  atieniittn  te 
the  diagnosis  and  treatment  of  the  ailm<>iit^  which 
he  so  ft(HMiiRtely  descrilK*** ;  and  nnoh  infornKUioi 
is  exactly  what  is  wanted  bv  the  va«*t  majority  of 
"  family  physicians."—  Va.  Xied,  Monthly,  Feb.  l** 


This  is  one  of  the  best  books  on  the  subject  with 
which  wo  have  met  and  one  that  ha**  given  us 
satisfaction  on  every  occa.«> ion  on  which  we  have 
consulted  it,  either  as  to  diagnosis  or  treatment. 
It  is  now  in  its  fifth  edition  and  in  itspre.H«nt  Torm 
is  a  very  adequate  representation  of  tlie  subject  it 
treats  of  as  at  present  understood.    The  important 
■uitiect  of  infant  hyKiene  is  fully  dealt  with  in  the 
early  jwrtion  of  the  book.    The  great  bnlk  of  the 
work  is  appropriately  devoted  to  the  diseases  of , 
Infancy  and  chiMhood.      We  woulil   recommend  | 
any  one  in  need  of  information  on  the  suhject  to  , 
procure  the  work  and  form  his  own  opinion  on  it,  | 

KEATING,  JOHNM.,  31.  JxT 

lecturer  on  the  Diseases  of  Children  at  the  University  of  PennsyliHinia,  etc. 

The  Mother's  Guide  in  the  Management  and  Feeding  of  Infismts.   lo 

one  handsome  12ni().  volume  of  118  papjes.     Cloth,  $1.00. 

Works  like  this  one  will  aid  the  physician  im-  |  the  employment  of  a  wet-nurse,  about  the  prroer 
men.sely,  for  it  saves  the  time  he  is  oon'stuntly  giv-  :  food  for  a  nursiuK  mother,  a^nxit  the  tonic  trrfitti 
Ing  his  patients  in  instnu.'ling  them  on  the  siitj-    of  a  hath,  al>out  the  perHtnlnilat«»r  rrr^tt*  the  n>ir*e«r 

iecls  here  dwelt  upon  so  thoroughly  and  prao-  arms  and  on  many  other  subjects  «K»n<frnint 
Ically.  I^r.  Ivoating  ha*-  written  a  pructical  lM)ok.  !  which  the  critic  nnght  say.  "sui-ely  ihi*  is  «v»'rh 
ha.s  carefully  avoide<l  unnecessary  repetition,  and  |  oils,"  but  which  experience  tea<*hes  n««  »ree.xs.t?T 
•ucee.ssfii I ly* instructed  the  mother  in  isuch  «letails  the  things  needed  tobe  insi<ti*d  ui>*>n,  wuh  iht- riei 
of  the  treatment  of  her  cliiUl  as  <levolve  upon  her.  ■  as  well  as  the  poor. — hnvlon  /^^/ce^, .Ian nary, '.d*  liod 
He  has  stu.lioiisly  omitted  giving  prescriptions,  a  hook  small  in  size,  written  in  iil»*a-:int  -tvlf?  it 
"ler  wlien  to  cull  up'^" '•'"    ' '      '  i.^       ..  .  .    • 


and  instructs  the  mother  wlien  to  cull  upon  the 
doctor,  as  his  duties  are  totally  distinct  from  hers.  , 
^Amrricnn  Jounml  of  0(>.\tctrini,  October,  1S81.  i 

Dr.  Keating  has  kept  clear  of  the  common  fault  I 
of  works  of  tnis  sort,  viz.,  mixing  the  duties  of 
4he  n)«>tlier  with  those  proper  lo  the  do«-tor.    There  . 
is  the  ring  of  common  »eu.so  in  tlie  remarks  about  I 


language  which  (-an  l>e  rea<hly  utidersi«>iNi  I'l*  unf 
m«»ther,  an<l  eminently  practical  uikI  -nfo;  jn  (•^'t 
a  book  for  which  we  have  l>fen  waiiiiiic  a  l-'iif 
time,  and  which  we  can  mo«it  heartily  r»'«-..iiimrn€ 
to  m<»thers  as  the  b<x)k  on  this  sutiject.— .»if  T -rk 
Moiical  Journal  and  (Mmtctrieat  Ret'icw,  Feb.  la& 


OWEN,  EimiUND,  M.  B.,  F.  B.  C.  S., 

Sunjeon  to  the  Children's  IlospitiU,  Great  Ornior.a  St ,  London. 

Surgical  Diseases  of  Children.    In  one  12mo.  volume.    Preparing,    gee  Serim 
of  Clinical  Manuals,  piige  3. 

WEST,  CIIARLEs7m.  I)., 

Physician  to  the  Jlusjntal  fur  Siek  Children,  lA>ndon,  etc. 

Lectures  on  the  Diseases  of  Infancy  and  Childhood.    Fifth  .\merir»a 

from  Gth  Kngli.sh  (Mlition.    In  one  octavo  vnliiine  of  OStJ  pages.   Cloth,  $4.o0;  leather,  $5.50. 

By  the  Same  Author. 

On  Some  Disorders  of  the  Nervous  System  in  Childhood.     In  one  imill 

12mo.  volume  of  Vll  \vdgeH.    Cloth,  $1.00. 

CONDI F/a   ?U\rT\rMi    TUY.WXSY.  v^^  '\\\V.\    ^\v.^v\vco.^«.^x^«cvs^xv^fc^  \xv^xsa  <«Uto  ToluBie« 
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xinT,  chahles  meymott,  m.  b.,  f.  c.  s., 

Proftuor  of  Chtmutry  and  of  fbrensie  Aledidne  and  Public  Health  at  the  London  Hoipitai,  eU. 

Iieg^  Medicine.  Volume  II.  Legitimacy  nnd  Paternity,  Pregnancy,  Abor- 
tlon,  Ka|>e,  Indecent  Exposure,  Sodomy,  Bestiality^  Live  Birth,  Infanticide,  Asphyxia, 
Drowning,  Hanging,  Strangulation,  Sufibcation.  Making  a  very  liandsome  imperial  oo- 
tevo  vohime  of  529  pages.    Cloth,  $6.00;  leather,  $7.00.    Jxist  ready. 

Volume  I.  Containing  664  imperial  octavo  pages,  with  two  beautiful  colored 
plates.    Cloth,  $6.00 ;  leather,  $7.00.     Recently  issued. 


The  mtiofiirtion  exprepfted  with  the  first  portion 
of  thin  work  in  in  no  wiwe  leMieneil  by  n  peru?*al  of 
the  ikecond  volume.  We  find  it  characterized  by 
the  fwme  fnlnera  of  detail  and  clfarneHS  of  ex- 
pression which  we  had  occasion  so  highly  to  com- 
mend in  our  former  notice,  and  which  render  it  so 
Taluabie  to    the  medical  Jurbt     The  copious 


tables  of  cases  appended  to  each  diTision  of  th« 
subject,  must  have  cont  the  author  a  protliKioiit 
amount  of  labor  and  research,  but  ihey  con*»tttut« 
one  of  the  most  valuable  features  of  the  book, 
e>-pecially  for  reference  in  medico  legal  trials.— 
A  merican  Juumal  of  the  Medical  Seienceiif  April,  1881 


TATZOB,  ALFRED  S.,  31.  D., 

Lecturer  on  Medical  Jurisprudence  and  Chemiatry  in  Ouy*»  Hospital,  London, 

A  Manual  of  Medical  Jurisprudence.  Eiffhth  American  from  the  tenth  Lon- 
don edition,  thoroughly  revised  and  rewritten.  Edited Lj  John  J.  Keebe,  M.  £>.,  Professor 
«f  Medical  Jurisprudence  and  Toxicology  in  the  University  of  Pennsylvania.  In  oii% 
Uige  octavo  volume  of  937  pages,  with  70  illustrations.  Cloth,  $5.00 ;  leather,  $6.00;  half 
Russia,  raised  bands,  $6.50. 

The  American  editions  of  this  standard  mannal  '  only  hare  to  seek  for  landatory  terms.— iliiMrieoii 
bftTe  for  a  long  time^  laid  claim  to  the  attention  of  |  Journal  of  the  Medical  Sciences^  Jan.  1881. 

This  celebrated  work  has  been  the  standard  ao- 


Ihe  profession  in  this  country:  and  the  eighth 
•omes  before  us  as  embodying  the  latest  thoughts 
and  ementlatious  of  Dr.  Taylor  upon  the  subject 
to  which  he  deToted  his  life  with  an  assiduity  and 
fncoess  which  ma«le  him  fnrile  prinrqM  among 
Knglish  writers  on  medical  jurisprudence.  Hbtn 
the  author  and  the  book  have  made  a  mark  too 
4eep  to  be  affected  by  criticism,  whether  it  be 
aensure  or  praise.  In  this  case,  however,  we  should 


thority  in  its  department  for  thirty-seven  yeart» 
both  in  England  and  America,  in  both  the  profes- 
sions which  it  concerns,  and  it  is  improlmble  thai 
it  will  be  superseded  in  many  vears.  The  work  la 
simply  indispensable  toevery  piiyHi«;ian,  and  nearly 
so  to  every  Hberally-educated  lawyer,  and  wa 
heartily  commend  the  present  edition  to  both  prc^ 
fessions.— i4^/xiRy  Law  Journal,  March  26, 188L 


By  the  Same  Author. 
The  Prinoiples  and  Practice  of  Medical  Jurisprudence;    Third  edition. 
Id  two  handsome  octavo  voiimies,  containing  1416  pages,  with  188  illustrations.    Cloth,  $10 ; 
leather,  $12.    Just  ready. 

For  years  Dr.  Taylor  wss  the  highest  authority 
In  England  upon  the  subject  to  which  he  gave 
asp«*cial  attention.  HIm  experience  was  vast,  his 
hidgment  excellent,  and  IiIm  skill  beyond  cavil.  It 
la  therefore  well  thst  the  work  of  one  who,  as  Dr. 
BteTenson  says,  had  an  "enormous  gra^p  of  all 


matters  connected  with  the  subject,**  shonid  ba 
brought  up  to  the  present  day  and  continued  la 
its  authoritative  position.  To  accomplish  this  re- 
sult Dr.  Strfvenson  has  subjected  it  to  most  careful 
e«itting,  bringing  it  well  up  to  the  times.— ilm«ri> 
can  Journal  o/  the  Medical  Sciences,  Jan.  1884. 


By  the  Same  Author. 

Poisons  in  Belation  to  Medical  Jurisprudence  and  Medicine.  Third 
American,  from  the  thinl  and  revised  English  edition.  In  one  large  octavo  volimie  of  788 
pages.    Cloth,  $5.50 ;  leather,  $6.50. 

PEPPER,  AUGUSTUS  J.,  M.  S.,  M.  B.,  F.  JR.  C.  8., 

Examiner  in  Forensic  Medicine  at  the  Vmveraity  of  London. 
Forensic  Medicine.    In  one  pocket-size  12mo.  volume.    Preparing.    See  Student^ 
Series  of  Manitalsy  page  3. 

LEA,  HENRY  C. 

Superstition  and  Force :  Essays  on  The  Wager  of  Law.  The  Waser  of 
Battle,  The  Ordeal  and  Torture.    Third  revised  and  enlarged  edition.    In  ona 

"       •  ■"  •  Cloth,  $2.50. 

should  not  be  most  carefjilly  studied ;  and  however 
well  versed  the  reader  nmy  \te  in  tito  soienoe  of 
jurisprudence,  he  will  find  mu<'h  in  Mr.  Lea's  vol- 
unie  of  wliioh  he  wax  previously  iKnoranU  Tha 
b<M)k  i.M  a  VHlnahle  addition  to  the  literature  of  HO* 
cial  science.—  M'eatminttter  lieview^  Jbhi.  1880. 


hamlsome  royal  12mo.  volume  of  552  |>nges. 
This  valuable  work  is  in  reality  a  history  of  civ- 
OlrAtionab  interpreted  by  the  pi-ojjressof  juri>*pru- 
dence.  .  .  In  "Superstiiion  and  Force"  we  have  a 
philosophic  survey  of  the  lonjc  neri<Hl  intervenint^ 
Detweeu  primitive  barljarity  and  olvilizeii  enliKlit- 
anment.    There  is  not  a  cliapter  in  the  work  that 


By  the  SamI  Author. 
Studies  in  Church  History.    The  Rise  of  the  Temporal  Power— Ben- 


efit of  Clergy— Excommunication, 
octavo  volume  of  605  pupe.s.     Cloth,  $2.50. 

The  author  is  pre-eminently  a  scholar.  He  takes 
ap  every  topic  allied  with  the  lendinK  Iheine,  iind 
traces  it  out  to  the  minutest  detail  with  a  weulth 
%t  knowledge  and  imimrliHiily  of  ircjunieni  that 
aompel  ailiniration.  The  aniouitt  of  intorination 
aompres^ed  into  the  book  is  extrHordinary.  In  no 
aihar  single  Tolume  is  the  development  of  the 


New  edition.    In  one  very  handsome  royal 

Juxt  re.(uly. 

primitive  church  traced  with  so  much  cleamesa, 
and  with  so  definite  a  pen-eption  of  complex  or 
contlictinKsonrreM.  The  fifty  pa^eM on  the  growth 
of  the  pnpHcv,  for  instance,  are  admirable  for  con- 
ci.HeneMM  and  freedom  from  prejudice. — Boettm 
IVaveUer,  May  3,  IWKJ. 


.▲Uen*B  Anatomy 
Amertcaii  Jonmal  of  the  Medical 
AnieiicaiiHyMieniofCivniecolofey    . 
-Anieiican  Hyntein  of  Practical  Medicine 
•AHhhurel'H  Suixery     .... 
Aah  well  on  DiHeaHes  of  Women 
AttHeld'HC'li«>niiMtry     .... 
iBarlow'H  Practice  of  Medicine 
tBarues'  Mldwtfer>'        .... 
•Barnes  on  DtHeanen  of  Women 
iBarnes'  MyHteni  of  OhHtetric  Medicine 
Sartiiolowon  Electriciiy 
BaHhani  on  Renal  DlHenMeii   . 
Bell'M  Comparative  Pli>-MioIogy  and  Anatomy 
•Bellamy 'h  Operative  Hurgery 
Bellaniy*8  8urKical  Anatomy 
Blamlford  on  infinity 
iBloxanrH  CbemiMtry     .... 
Bowman's  Practical  Cliemistrv 
•BriKtowe'8  Practice  of  Medicine   . 
Broadbent  on  ttie  Pulse 
Browne  on  the  Ophthalmoecope     . 
Browne  on  the  Tiiroat 
Bruce's  Materia  Medica  and  Therapentlcn 
Bnmton's  Materia  Medica  and  Therapeutics 
Bryant  on  the  Breast   .... 
•Bryant's  Practice  of  Surgery 
•B.Mii-i.  !L.T  *.!!  V.  iiprwil  DVaeasca    * 
'Hiii'iit'U  [Ml  UK-  h^ir      ,  ^  ,  . 

Btttliit  r^i  tli@  ToiiifLie   .... 
'Car{><^iiif  r  uji  ihp  Use  and  Abiiw  of  Alcohol 
•i^riH^iii-pr'a  IfuDiHii  Pli^'alulmjy    ,  . 

■Can if r  If II  ihiz  Kye  .  .  . 

<;:eiiiurY  DfAiiiieHrATi,  Medicine 
-Clmdwlek  on  ]>liKt>i!tMes  of  Women    . 
<:taiinibf^rt  un  l>k'i  mul  Hif^imvn 
Clinrtt'it'  Phyi^u»;4j4^'^rc»]  A  till  PiiUiolofflcal  Chem. 
Clujruhlliun  Pi]er|:)fri*l  Ffver 
Clarke unil  LAtvkv,iA.tti'(i Dlmectora'  Manual 
Clttwi*  11 S  Qy  jiii  I  it  at  Hh!  A  iiaiy  )ils 
Cleliitirriii  Dlsw-ctur        ,  ■  »  . 

CUiimluiMiii  [nswiiitly     ,  ,  ,  . 

<;iowti*i'  Prurtiral  cfietnUtry 
CoHiH'  I'mliiiJiiTinr  »  .  .  . 

CXilH'ik  nn  ihc  'fhroat     .... 
Colt'nimiH.  iJt'Miiil  tjiirgery     . 
CoiMllif  un  iri^'iLMiisol  C'lifldrea 
Coi  »[>•''"«.  Lt'clnrti*  tin  yiirsery 
Cornll  DTJ  Syijliillis  .  ,  .  . 

•t'«rn1i  and  RHnvier'ft  Patliolodcal  Histology 
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